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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 
low er cost than was ever possible w ith  
any type of reduction crushing equipment.

NORDBERG MFG. CO
B ro o k  H o u s e , P a rk  Lan e, Lo n d o n , W . l

Telephone: Mayfair 3067/8 Telegrams: Nordberg, Audley, London f̂ IHlNZF

O

S Y M O N S  CONE CRUSHERS
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'ENGLISH ELECTRIC

' —

THE ENGLISH ELECTRIC COMPANY LIM ITED
London Office: QUEEN'S HOUSE. K INGSW AY, LO N D O N . W .C .2  

W O R K S : STAFFORD • PRESTON • RUGBY • BRADFORD • L IVERPO OL

DIESEL ENGINES
FOR EVERY POWER PURPOSE

A medium-speed heavy-duty four-cycle engine. This type o f Diesel 
engine is bu ilt in both naturally aspirated and pressure-charged 
form  covering a range o f 165 B.H.P. to  660 B.H.P. at 600 R.P.M. 
in 3 to  8 cylinders.

The engine illustrated is an 8 cylinder pressure-charged model 
developing 660 B.H.P. at 600 R.P.M.

Range o f* English E le c tric ’ Diesel Engines— 165 B .H .P . to  3,500 B .H .P.
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One of a number of Heavy Duty Sledgers being  
manufactured by Fraser and Chalmers.

F. and C. Heavy Duty Sledgers are designed to 
crush run-of-mine ore, capacities 200/800 tons per 
hour. These are massive machines—equipped with 
automatic lubrication and water cooled bearings— 
specially designed to meet the demand for large 
outputs required by mines and quarries.

FRASER & CHALMERS ENGINEERING WORKS
 E F U T H . K E  N T . L O N D O N  O F F IC E :  M A G N E T  HCK iSE. KINGS W AV

1— 1 3
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Made in sizes 
to  crush from 
20 to  200 tons 

an hour. •

W IT H  A GYRASPHERE CRUSHER
If you could use a crusher that is capable of producing 
big tonnages of minus product, at really extra
ordinarily low operating and maintenance cost, you 
should w rite  us for particulars of the Pegson-Telsmith 
Gyrasphere, which is earning excellent profits for 
many of the foremost undertakings in tw o hemi
spheres. The large feed opening of the gyrasphere, 
combined w ith the spherical crushing surface, gives 
you unobstructed and unlimited choke feed. There 
is continuous flow of material over the spherical 
crushing head. Autom atic force feed lubrication is

given to  efficiently sealed bearings, whilst cut steel 
drive gears, running in oil, give smooth, quiet opera
tion. The manganese steel crushing members wear 
evenly and assure the maximum number of crushing 
pinches at various angles of thrust. Adjustments 
are all clear of the crushing zone. The gyrasphere 
is the finest equipment in its field. It gives you 
faster output at very decidedly low er cost. W rite  
us if you are interested. Your le tte r w ill bring you 
the very fullest details of this improved development 
in modern crushing equipment.

PEGSON LTD.
Iddesleigh House, Caxton St., W estminster, London, S .W . I

W o rks  : Coalville , Leicester.

Phone : 
A bbey 2373

C ru sh in g  C o sts
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W O V E N  W IRE SC REEN S
Manufactured from  specially toughened steel to  resist abrasion 
and fracture, “  Harco ”  Screens last longer. Let us quote you 
fo r Screens tha t w ill reduce your maintenance costs and give 
you increased ou tpu t w ith  troub le-free service.

Catalogue M269 sent on request.

g a h a r v e y & C c  .(london) L td.
WOOLWICH ROAD. LONDON S.E.7.
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R E C E N T  R O S S  C R U S H IN G  P L A N T S  
900 Tons per H our fo r —

A pp leby-F rod ingham  Steel C o L t d .  
U nited  Steel C om panies, L td .

200 T ons per  H o u r fo r —
T he  L ancash ire  Steel C orpn., L td . 

400 T ons per  H our fo r —
T he  Oxfordshire Ironstone Co., L td .

j ^ L S  specialists in crusher plant equipment for th irty  years, ROSS ENGINEERS 
have been required to deal with difficult materials in every quarter of the globe, 
and the point has now been reached where ROSS ENGINEERS can always show 
th a t economical handling of the most difficult and sticky material is no longer a 
problem. The invariable experience of users of ROSS methods is th a t their sticky 
material which defied any previous kind of mechanical handling, passes easily 
through ROSS Crusher Plants with factory-like precision. Those with Crusher 
Plant troubles are urged to cease accepting these as ‘part of the day’s w ork’ and, 
instead, to eliminate this continuous inefficiency through substituting existing 
handling methods by ROSS methods. In  this connection why not get the expert 
opinion of ROSS ENGINEERS on your crushing plant and equipment ? I t  would 
be worth your while to- do this; you would be following the example of many 
who have benefited immeasurably by taking the advice of this Company who possess 
a knowledge of the subject tha t is unchallenged anywhere. ROSS ENGINEERS 
undertake all the work connected with Crushing Plants, from the initial studies of 
site and material to the handing over of the plant in operation. ROSS 
ENGINEERS design, supply, erect and, operate ; and ROSS Crushing Plant 
Experts, together with their Specialists in Concrete, Structural, and Electrical 
Engineering, have produced some of the world’s largest plants.

Wartime Address :
R O SS E N G IN E E R S  L IM IT E D , 1 1 , W A L P O L E  R O A D , S U R B IT O N , S U R R E Y .

Telephone: Elmbridge 2345.

0
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P r in c ip a l O versea s  R e p re se n ta tiv e s  fo r  th e  B T H  C o m p a n y  :

A U S T R A L I A .  S y d n ey : 
A ustralian  G en era l E lectric  
P roprie tary  L td ., G .P .O .  Box 
2517.

M elbourne : A ustralian  G e n 
eral E lectric  P roprie ta ry  L td ., 
G .P .O .  Box 538-F .

N E W  Z E A L A N D .  W elling
ton : N ational E lectrical &
Engineering  C o ., L td ., P .O . 
Box 1055.

I N D IA .  C alcu tta  :
A ssociated E lectrical Indus
tries (India) L td .,  P .O .  Box 
271.
Bom bay : A ssociated E lec 
trical Industries (India) L td ., 
P .O .B o x  484.

C H I N A .  Shanghai : Inniss & 
R id d le  (C hina) L td ., 43 , Y uen 
M ing Y uen Road.
H ong  Kong : Inniss & R id d le  
(China) L td., 1st F loor D avid 
H ouse, 6 7 -6 9 , D es  V oeux 
R oad  Central.

R H O D E S I A .  B u law ayo : 
Johnson & F letcher L td ., P .O . 
Box 224. .

S O U T H  A F R I C A .
Johannesburg : W ilson & H erd
Ltd .. P .O .  Box 7733.
C apetow n : W ilson & H erd , 
Engineering (P ty .) ,  L td . P .O .  
Box 1459.

W E S T  A F R I C A .
Sekondi, G old  Coast Colony : 
T h e  W est A frican  E lectrical 
Co., P .O .  Box 8.

K E N Y A . U G A N D A . T A N 
G A N Y IK A .

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

N airobi : British E ast A frica 
Corporation (1939) L td ., P .O . 
Box 182.

Dar-es-Salaam  : L ehm ann’s
(Africa) L td . (for lam ps only), 
P .O . Box 163.

a n d  o th e rs  th r o u g h o u t th e  w o r ld .

B T H W 1 L L E S D E N
THE BRITISH THOMSON-HOUSTON COMPANY LIM ITED. WILLESDEN. ENGLAND. A36I8

M E T A L -E N C L O S E D  A IR -B R E A K

SWITCHGEAR
C L A S S  AG1 

UP T O  6 6 0  V O L T S  A.C.

Out-of-balance current from core
balance transform er blows a S T R IK E R - 
PIN  FUSE,* which trips and locks out 
the switch. Simple and rapid replace
ment of fuse.

C O M  b f.

*  Licensed under Patents Nos. 563060 and 563849.



T H E  M INING MAGAZINE

A TYPICAL CROSSLEY - PREMIER 
HORIZONTAL ENCLOSED 

MULTI-CYLINDER DIESEL ENGINE 
Sizes up to 4,000 B.H.P.

CROSSLEY-PREMIER ENGINES LTD. 

S A N D I A C R E ,  Nr.  N O T T I N GHA M
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L E T  O U R  
EXPERIENCE 
H E L P  Y O U

gT    LTD
TRAFFORD PARK MANCHESTER 17.

Photograph bu The illu stra tion  sh ow s the 1250/2500 h.p.
Scotsman"  E lectric  Skip  W inding P lan t a t C om rie

C o l l i e r y ,  F i f e  C o a l  Co . ,  w h i c h  u se s  
M etrovick  E lectrical E quipm ent.

THE REID REPORT SAYS—

1Skip W inding should be much more widely
THE O N LY  T W O  ELECTRIC COAL SKIP WINDERS  

OPERATING IN  GREAT BRITAIN UTILISE

METROVICK EQUIPMENT

CXM502
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THERMAL 
LINKAGE
SAVES LAUNDRY
237. OF COAL BILL

LA  U N D R Y ’S 
B IG  E C O N O M Y

B E F O R E  Thermal Linkage 
—A laundry, in two sections 
(with separate boiler plants), 
one each side o f  a road, used 
5,550 lb. o f  steam per hour and 
consumed 41 tons o f  coal 
weekly.

A F T E R
Thermal Linkage 

The Laundry maintained the 
same output on a reduced coal 
consumption o f  only 311 tons 
per week. Replacement o f  a 
condemned boiler was also 
rendered unnecessary, saving 
£6,000 o f new plant.

M E T H O D  • One boiler equipped to supply 
a further 3,000 lbs. o f  steam per hour, and 
coupled by a 6-in. steam main across 
street to steam range previously fe d  by 
separate boiler plant. Steam-driven feed  
pump installed; exhaust returned to hot 
water tank. Turbine fan, exhausting to 

hot tank, added fo r supplying forced  
draught to boiler. Hot waste gases

I H o r e  p l a n t s ,  o f a l l  t y p e s ,  a c l o p t  

p r o v e d  p r o d u c t i o n  -  e c o n o m y  

t e c h n i q u e

Thermal Linkage saves fuel. Thermal Linkage cuts 
production costs. Thermal Linkage increases output. 
Those are the three proved reasons why progressive 
factories everywhere are adopting Thermal Linkage.

Thermal Linkage means integrating your various 
heat-using processes and, as far as possible, operating 
them as a single co-ordinated heat-using unit. 
Instead of being independently supplied to several 
separate points of consumption and the surplus going 
to waste, heat is circulated and re-circulated from 
point to point so long as there is work for it to do.

URGENT A C TIO N  NEEDED
Fuel efficiency and improved production will remain 
a pressing need. How much could your existing 
plant benefit from the application of these prin
ciples ? No scheme of reconstruction or plant 
conversion should commence without Thermal 
Linkage being considered.

f o r  g e n e r a l  i n f o r m a t i o n  see Fuel Efficiency 
Bulletin No. 21 (The Construction of a Factory 
Heat Balance).

f o r  s p e c i f i c  a d v i c e  and guidance contact your 
Regional Office of the Ministry of Fuel and Power.

from  the locomotive boiler put through the 
redundant boiler, now used as hot water 
storage calorifier. Several further refine
ments in steam-using plant carried out. 
Incoming town water raised in tempera
ture by 15°F. by using dirty hot wash 
water in simple heat interchanger. For 
complete details see “ Fuel Efficiency 
News," December, 1945.

I S S U E D  B Y  T H E  M I N I S T R Y OF FUEL 

10

A N D  P O W E R
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¿ U f U U l '

Is lie s t i l l  
a working  
mach ine ?

N o !  The weight o f his body is too  great fo r his legs to  w ithstand, body 
w eight having increased d isproportionate ly  to  bone strength. Your machines 
have often to  w ithstand constantly magnified stresses. Make sure th e ir steel 
bones are strong enough by using Edgar Allen steel castings fo r the vital 
parts.

Edgar A llen steel castings are made by three d ifferent processes, in ten 
d iffe ren t steels, and in w eight from  a few ounces up to  20 tons. The process 
is chosen to  suit the steel, and the steel is chosen to  suit the job.

i f  W rite  fo r the Edgar Allen Steel Foundry Book

A L L E N  & CO, LIM ITED .
IMPERIAL STEEL WORKS:-SHEFFIELD.9

1 1
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1 ■ L e t’s clear away the old idea that 

its cost is excessive. That was relative ly 

tru e  years ago when a medium size 

b it hand-set w ith  carbons cost approxi

mately £700. But now mechanically-set 

bo rtz  bits cost roughly 1 /50 o f tha t 

sum. Also they cut much faster. This 

has resulted in a rapid advance in d r ill

design, w ith  emphasis on high speed, 

pressure contro ls and greater power. 

The com bination o f bo rtz  bits and 

Longyear d rills  greatly reduces your 

in itia l investm ent and lowers the cost 

per foo t o f your d rillin g . Modern core 

d rillin g  is well w ith in  reach o f your 

pocket book. Consider fo r example—

The LONGYEAR Porta. Here is a ligh t prospecting 
model at low  cost. Bortz bits are used, so tha t 
means additional saving. Complete, the d r ill weighs 
250 lb. and is easily carried by tw o  men. This 
makes it ideal fo r shallow d rillin g  from  surface to  
depths o f 100 ft. recovering a § in. core. The 
Porta has an air-cooled petro l m o to r o f h.p. 
The enclosed d rillin g  head is a screw feed type 
producing b it ro ta ting  speeds up to  1,250 r.p.m.

The Longyear Porta is confidently recommended 
fo r your shallow core d r ill prospecting. W rite  
fo r in form ation.

(A N A D IA N  LO NGYEAR, LIM ITED, North Bay , Ontario, Canada
L O N D O N  REPRESENTATIVE  

A U S T IN  H O Y  A N D  C O M P A N Y ,  L IM IT E D ,  39, St. James Place, S.W. I
O th e r  representatives in O slo, N o rw a y ; H e ls in k i, F in land ; Johannesburg, S .A .; P erth , 

W estern  A u s tra lia ; W e llin g to n , N e w  Zealand.

12



T H E MINING MAGAZINE

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— P o ta ss iu m  
E thy l X a n th a te

Z4— S odium  
E thyl X a n th a te

Z5 *— P o ta ss iu m  
A m yl X a n th a te

Z6*— P o ta ss iu m  
P e n ta s o l  
A m yl X a n th a te

Z8— P o ta ss iu m  
S e c o n d a ry  
B u ty l X a n th a te

Z9— P o ta  ssium  
Iso p ro p y l X a n th a te

Z10— P o ta ss iu m  
H ex y l X a n th a te

*F rom  S h a r p ie s  
A m y l  A lc o h o l

p io n eer producers o f Xanthates  

fo r m eta llurg ical use

C H E M I C A L S  

I N D I S P E N S A B L E  TO  IN D U S T R Y

G R E A T  W E S T E R N  D I V I S I O N

THE DOW  CHEMICAL C O M P A N Y
S A N  FR A N C ISC O  C A LIF O R N IA , U. S . A .

13
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S M O O T H

Production smooth as the glid ing  

contact b e tw een  ivory a n d  green  

b a iz e  dep en ds la rg e ly  upon the  

efficient lubrication of p lan t a n d  

m achinery. TECALEMIT Autom atic  

M echan ica l methods ensure this

efficiency.

The Radia l Pump illustrated is one  

of a series des igned  to m eet most 

of the lubricating requirem ents of  

Industry.

T e c a l e m i T
A U T O M A T I C  M E C H A N I C A L  

L U B R I C A T I O N  
TECALEMIT LIMITED, Great West Rd., Brentford, Middx.
Hydraulic S Mechanical, Designing S Manufacturing Engineers

'Phone: EALing 6661 (16 lines) t . i3b

14
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Producer of the W o rld ’s W idest Line of Major Industrial Equipment 
. . . over 1,600 Different Products that Further Good Living !

ALLIS-CHALMERS M A N U FA C TU R IN G  C O M PA N Y offer products of quality and integrity as the builders 
of the w o rld ’s widest range of major industrial equipment. For Allis-Chalmers builds complete power 
generation, distribution and control equipment— 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—

One o f three 8 by 12-foot A llis -  
Chalm ers Rod M ills  perform ing  
im portant ore-grinding operations 
in  w orld-fam ous iron ore concen
tration plant. A l lis -C h a lm e rs  
builds rod m ills in d iam eters from  
3 to 9& fe e t— in lengths from  1 to 
l l  times the diameter. Rod mills  
are available in overflow, d ia 
phragm, end, and  centre peripheral 
discharge types. For correct equip
m ent that m eans greater produc
tion . . . better, faster, cheaper, 
call on A llis-C halm ers  — w orld’s 
largest builder o f a ll types o f grind
ing mills.

ALLIS-CHALMERS 
MANUFACTURING COMPANY,

T O T T O N , S O U T H A M P T O N
T e l e p h o n e :  T O T T O N  81461 .

15
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Jor the purchase o f
ORES, CONCENTRATES  
& MINING BYPRODUCTS
containing precious metals

73/83 HATTON GARDEN, LON DON, E.C.I.

16
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34 SIZES ACTUALLY 
INSTALLED AND IN USE

f t . in. ft. in. ft in.
3 X 8 6 X 22 8 X 30
3 X 18 6 X 36 8 X 36
3 X 28 6 X 48 8 X 48

4 * X 13 6 X 54 8 X 54
X 16 6 X 72 8 X 60

4* X 24 7 X 22 8 X 72
4L X 36 7 X 36 10 X 36

5 X 22 7 X 48 10 X 48
5 X 36 7 X 54 10 X 60
5 X 48 7 X 60 10 X 72
6 X 16 8 X 22 10 X 84

10 X 96

Illustration shows an 
8 f t . x 60 in. Hardinge 
M ill with oil-immersed 
gears : capacity 1000 
tons a day.

Hardinge Mills are operating throughout the world, 
grinding a larger proportion of minerals than any other 
make of m ill.

No fewer than 34 sizes are actually installed and in use, 
grinding felspar, ores, minerals and synthetic compounds.

Hardinge Mills are designed for wet or dry dustless 
grinding, the size of the finished product ranging from 
10 mesh to 95%— 10 M.U.

The Technical Staff of International Combustion Ltd. are always 
ready to bring their exceptional experience to any grinding problem.

1 ton a day to 1200 
tons a day capacity

Sectional View

I N T E R N A T I O M L ®  C O M B U S T I O N  L ™
NINETEEN WOBURN PLACE, LONDON, W .C .I ci*

17
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G U A R D I A
o f

T H E  PITS

Because FER O D O  contributed 

to the British war effort the 

Lion’s share o f all Friction 
Materials used on land, in the 

air and on and under the sea, 

the Lion has become symbolic 
o f their products.

Always

F E R O D O  Friction Linings 
provide great holding power 
and withstand arduous duty 

for long periods, thus obviating 

frequent renewals o f Winder 

and Haulage Brakes. They 

cut costs and ensure safety, 

specify

E E R ® B ®
F R I C T I O N  L I N I N G S

F E R O D O  L I M I T E D  . C H A P E L  -  E N - L E - F R I T H  iREIlRlloTBBil

18
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S h ot-b last hose
This is just one of many hoses made by Dunlop 

for all purposes. It has high abrasive resistance, 

resists the action of oil and is not affected by heat. 

Obtainable from your usual factor or wholesaler.

DUNLOP
D U N L O P  R U B B E R  CO.  L T D .. G E N E R A L  R U B B E R  G O O D S  D IV .,  M A N C H E S T E R ,  I

46/GRG/I6A
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NISSEN 
STAMP MILLS

THIS improved gravity stamp 

is made w ith  falling weights of 

2,000 and 800 pounds, fo r 

normal m ill and prospecting 

requirements respectively.

Designed and constructed by

HE AH. WRIGHTSON
& CO. LTD.

S TO C K TO N  FORGE, STOCKTO N-ON-TEES

ORE
MINING

A N D

T R E A T M E N T  
P L A N T

Underground Loading Stations.
M ine Shaft Guides and Setts.
M ine Skips, Cages and Safety Hooks. 
M ine H eadfram es and Sheaves.
M ine and M ill Ore B ins and Gates.
M ill B uildings and C him neys.

Jaw Crushers and Crushing Rolls. 
Nissen Stam ps and G rinding Pans. 
A m algam ating Tables and B arrels. 
Fixed, Rotary and Shaking Screens. 
Selectro Vibrating Screens.
B elt Conveyors and Elevators.
Log and D rum  Ore W ashers.
Ore and Pulp Feeders and Sam plers.

Ball, Rod and Tube M ills.
Akins C lassifiers and D ew aterers. 
Thickeners and D iaphragm  P um ps. 
Agitators and Conditioners.
Pachuca and Cyanide Tanks.
Zinc-Dust Precip itation  E quipm ent. 
D rum  and D isc Vacuum  Filters. 
M orse-W einig F lotation E quipm ent. 
Lowden and R uggles-C oles D ryers. 
Skinner Roasting Furnaces.

HEAD, 
WEIGHTSON

&  C o. L td .

STOCKTON F0R6T -  STOCKTON-ON-TEES

20 26-W
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What Precipitation Process is " S T A N D A R D  P R A C TIC E”

This machine has a wide field o f 
application, from  river dredging 
and catchment work to stripping of 
overburden.

Jib  lengths : These vary according 
to the task involved. A  special 
wide-outreach jib is supplied for 
river work.
S tab ility  : Rocking tendencies in
evitable with dragline work are 
counteracted by hook rollers and 
an ample tail weight.

W ide tracks : L ight ground
pressure is essential when working 
on soft yielding earth ; the cater
pillars are designed for the p ur
pose.

TH O M A S SM ITH & SONS (RODLEY) LTD., RODLEY, LEEDS
SPECIALISTS IN THE DESIGN AND M ANUFACTURE OF CRANES AND EXCAVATORS

Amongst Cyanide Operators

Used in cyanide mills throughout the world—

★ CANADA ★ COID COAST ★ FIJI ISLANDS

★ rm iiF r iN is  ★ so u t h  Af r ic a  *  k o m a

*  AUSTRALASIA *  tAFXKO *  SOUTH A AURIC A

*  UNITID STATES *  CENTRAL AMERICA *  EAST AFRICA

T h e  M errill-Crow e Process and equipment 
is unexcelled for effecting maximum recovery o f go ld  and silver 

from cyanide solution at minimum cost o f operation. T he staff o f 
thoroughly experienced M errill engineers provide consultation 
services for your specific problem s. Investigate fully today. Litera

ture, estimates and engineering service available on request.

MERRILL Company
5 8 2 M A R K E T  S T R E E T

S A N  F R A N C I S C O  4, C A L I F O R N I A
I N  C A N A D A  

.3 0 2  BAY STREET, TORONTO, ONT.

SMITH C H A * m a m d £ x a u > a tô iâ
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, F r a ser  & C h a lm er s

WINDING PLANT

A G.E.C.-Fraser & Chalmers 1,350 h.p. direct current Ward-Leonard 
electric winder in a South African mine.

Mining men in all lands know  the outstanding efficiency and safety o f G.E.C.- 
Fraser & Chalmers W ind ing  Plant (steam and electric). Countless m illions o f 
tons o f minerals have been hauled by the w ide variety o f installations o f th is plant, 
many at very deep pits and involving heavy loads. Simplified contro l methods 
and well tested safety devices have contributed much to  a tim e-proven re liab ility .

Manufacturers

THE GENERAL ELECTRIC CO. LTD.
Head O ffic e : M A G N E T HOUSE, K IN G S W A Y , L O N D O N , W .C . 2

Branches throughout Great Britain and in all principal markets of the world
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IN MODERN MINING )̂

The greater use of

EXPLOSIVES PO W ER)

can help to make good the gaps in man power. 
We shall be pleased to give technical service and 
advice on all blasting problems.

IMPERIAL CHEMICAL IN D U STRIES LTD. 
LONDON, S .W . l .

S E E K I N G  R E C O V E R Y . .
. . . AND FINDING IT I

Given the Gold or Tin in ample areas there is 

no cheaper or more efficient method of recover
ing it than by the Alluvial Dredge. It can go 
deep, it bites hard, it surfaces with full loads.
Its endless chain of buckets gives perpetually 

reliable service. It gathers, sifts and saves in its 
elaborate treatm ent plant the precious metal 
deposits, disposing of the rejected material just 
where you wish it. Further interesting details 

will be readily made available to  you.

ALLUVIAL DREDGES Ltd.
55/61 MOORGATE LONDON

TELEPHONE : M O N AR C H  5 I0 I
MooLJLM A I

TAYl Da? l E ° T pany L im ite<h Renfrew, Scotland
TAYLOR W H A R T O N  Iron and Steel Company, High Brid 

N.J.. U.S.A.
YUBA Manufacturing Company, San Francisco, U.S.A.
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In the years that lie ahead, efficiency in Robey of Lincoln who have been making

| Britain’s mines, factories and workshops industrial plant for nearly a century will,

will largely depend upon the design and by keeping their manufactures up-to-
q u a l i t y  of  t h e  

p l a n t  a n d  

machinery used.

date, continue to 

contribute to  in

dustrial efficiency.
• - ..

R O B E Y
JUL»  ^ *mjniml w

R0BEY & CO LTD.UMCOLN, London Offices: Commonwealth Bank Chambers.Old Jewry E.C.2.

25



T H E  MINING MAGAZINE

OUR OWN STEEL FOUNDRY
A Iso M akers o f

COMPLETE WHEELS AND AXLES
Quick D eliveries

HUDSON
M AD E IN

C A ST  STEEL 
W H EELS

ROBERT HUDSON Ltd. RALETRUX HOUSE 
M E A D O W  LANE LEEDS

L O N D O N  O F F IC E : 21, To th ill S tree t, S .W . I. 'P hone: W h ite h a ll 7127.

T  1
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T HOS.  FI RTH t  J O H N  B R O W N  LTD.,

27
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F R O M  B I R T L E Y  T O  B E R L I N

Wetded ta 
(/ ic t c f a /

T h e  v ic to r y  ‘ l in e - u p  ’ a i  B e r l in

Daim ler Scout and Arm oured Cars 
with Bodies, Turrets and Chassis 
fabricated by BIRTLEY —

‘ Good enough fo r  Churchill ’
played their full part in securing 
VICTORY and provide one example 
o f the high-quality workm anship 
you can expect from the accumulated 
skill and experience now available 
to  serve the requirements of PEACE.

< © >
HUB OF THE NORTH EAST

T H E  B I R T L E Y  C O.  L I M I T E D  
B ir t l e y  • Co. Durham

______________________' __________________________________ B .IO O

Ropes fo r shipping ; ropes fo r 
m ining ; ropes fo r engineering ; 
ropes fo r agricu ltu re  ; ropes fo r 
fishing ; ropes fo r excavating ; 
ropes fo r transport. Ropes fo r 
every conceivable purpose from  
m ighty hawser to  humble clothes 
line, including the fittings  and 
tools fo r th e ir  most e ffic ient use.

This abridged list gives some idea 
o f the scope o f the activ ities o f 
British Ropes Lim ited. In addi
tion , we make tw ines and cords, 
canvas and tarpaulins and w ire  o f 
all descriptions. It is safe to  say 
tha t whatever your business, 
British Ropes Lim ited can serve

BRITISH  
R O P E S  

LIMITED
MANUFACTURERS OF W IRE ROPE, 
WIRE, HEMP CORDAGE & CAN VAS 

Head Office : 
D O N C A S T E R  E N G L A N D

28



TH E MINING MAGAZINE

Huntington, 
Héberlein Coltd

metallurgical
consultants and contractors

L e f t :
H erreshoff

Roasting
Furnaces

■ K \  \  \ | V  \ S  \  L eft:
\  IX  \ IV ^ V  MmA IRfc 4  Sink and Float

■  y \  ¥ \ \  \ \% 'V  t S  a  G ravity
M - V \  \ \a *  m. n  S  M Concentration

BOlMaPneBt 'ic 'F' V M  V  Below +
Separators ^ S l  Dwight Lloyd
Separators ■ » . « »  W #  Sintering Plants

114,  C R O M W E L L  R O A D ,  L O N D O N ,  S .W . 7.
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O f  c o u rse  y o u  d o n ’t  h a v e  to  ta k e  

u s  to o  l i te ra lly ,  b u t w e a s s u re  o u r  

in n u m e ra b le  f r ie n d s  th a t  w e are 

p re s s in g  o n  w ith  th e  p ro d u c tio n  o f 

a ll  th e  w e ll-k n o w n  46 A vo  ”  T e s tin g  

I n s t ru m e n ts  w ith  a  v iew  to  sp eed in g  

u p  d e liv e ry  d a te s  a s  t im e  goes o n .

M ea n w h ile  w e h a v e  n o t n eg lec te d  

to  u se  th e  a d v a n c e s  p e rfec ted  

d u r in g  th e  w a r  y e a rs , a n d  th e  

s ev e ra l new  In s t ru m e n ts  sch e d u le d  

fo r e a r ly  p ro d u c tio n  w ill m e a s u re  up  

to  th e  tra d i t io n a l  44 A vo  ”  s ta n d a rd s  

o f  a c c u ra c y  a n d  re lia b ility .

G  c i t i n g  

D o w n

The 50-range M odel 7  U niversa l A voM eter is the 
leader o f  the w orld -fam ed ranee o f  “  Avo ”  E le c trica l 
M easuring Instrum ents which are apprecia ted for 
th e ir compact p o r ta b ility , dependab ility , and a 
steadfast accuracy which is o ften used as a s tandard  
by which o ther instrum ents are  judged. Fully 
descriptive  pam ph le t ava ilab le  on app lica tion.

Sole Proprietors and M anufacturers :—
A u t o m a t ic  C o i l  W in d e r  &  E le c t r ic a l  E q u ip m e n t  C o .  L t d . ,  W in d e r  H o u se , D o u glas St., Lo n d o n , S .W . I ’Phone : V ic to ria  340 4 -3

W rig h ts ' have been constructors of 
the right rope for the job for a great 
number of years.

F u rc h e r pa|pculars of Steel R opes fo r any  
p u rp o se , o r  advice on special co n stru ct io n s  
w ill b £  glad ly  give n  on application  to  
W r ig h t s ’ T e ch n ica l D e p a rtm e n t.

W R I G H T  S'  R O P E S
L I M I T E D

B I R M I N G H A M - 9
M A K E R S  OF STEF.L  R O P E S  . HEMP ROPE • CO R DA GE  a  TW INE
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M A T H E R  & P L A T T  LTD

L m d s  L n ~ f y p e  a n d  ’ j ^ r f i o r i u a n c e
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SPECIALISED EQUIPMENT 
FOR SUCCESSFUL ALLUVIAL DREDGING

For nearly 40 years YUBA has specialised in the design and 
construction of dredges fo r the M ining Industry. Experience gained 
from  the operation o f YUBA Dredges in the m ining fields o f the w orld  
is used by Y U B A ’S Engineering Staff when designing a new dredge o r 
re-designing an old dredge fo r d iffe ren t conditions. Every u n it is 
designed to  best su it the p roperty  to  be dredged and the gravel to  
be handled.

Bring your dredging problem to  experts in the YUBA Organisa
tion  and draw upon th e ir unequalled specialised experience w ith  all types 
o f alluvial dredges.

vubr mnnuFHCiuRinc co.
351 C a li fo rn ia  St., San F ra n c isco , C a li fo rn ia  

A G E N T S :
mt U V I R L  DREDGES ITD.

5 5 - 6 1  M o o rg a to ,  L o n d o n  E. C. 2

C A B LE S—Yubomon

Temporary Address :— Renfrew, Scotland.

V" ROPE 
DRIVES

FRANK

WIGGLESWORTH
ENGINEERS a co LTD'

SHIPLEY YORKS

, P hone: S H IP L E Y  1666/7/8
T E X R O P E  DRIVE to  “ Hardinge Ball Mill with _

air separation. Gram s : C L U T C H  S H IP L E Y
Grinding and classifying coal 98 -6% -100  mesh.

fo. R E L I A B I L I T Y
SPECIFY

WIGGLESWORTH — "TEXROPE1' V DRIVES
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¿P*a ïÛ

KOEBELITE
D I A B O R  
IMPREGNATED

A N D  OTHER TYPES

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

T E L E P H O N E : G R O SV EN O R  1378 9
TELE G R A M S : C R A E L IU S , L O N D O N

A g e n ts  fo r
T H E  S W E D IS H  D IA M O N D  R O C K  D R IL L IN G  C O M P A N Y
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S T A N D A R D  D U M P Y  L E V E L

C A M B E R W E L L ,  L O N D O N ,  S . E . 5
E ST D. 1857.

B U I L D E R S  O F  E U R O P E ’ S L A R G E S T  E X C A V A T O R S

ALL SIZES 

i  to  11 Cu. Yd.

IN C LU D IN G

W A L K  I N G 
DRAGLINES

C 9 Q 2 S Q I 5360 9 cu. yard 

Electric Stripping Shovel

RANSOMES & RAPIER, LTD., IPSW ICH • L O N D O N  • EN G LA N D
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T o  the left is shown a 3-W  Diesel Walking 
Dragline with 90 foot boom and 2 J  yard 
bucket. In the background is a 24-RB 
Diesel Dragline. Both are stripping coal 
on an opencast working.

R U S T O N - B U C Y R U S  L T D . ,  L I N C O L N  
E x c a v a t o r  S p e c i a l i s t s
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H A D F IE L D S  L T D ., E A S T  H E C L A  W O R K S , S H E F F IE L D , E N G L

N o. 3 0 8 6
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EDITORIAL
A  D EPLETIO N  allowance of 50% for 

tax  purposes on all operating mines, in 
Canada, together w ith exemption from 
corporation tax  for new mines for a three- 
year period, are the recommendations of the 
Senate Committee on N atural Resources 
which has been studying the economic value 
of the mining industry in the Dominion.

IT has been common knowledge for some 
time th a t the Government intends to 

set up a committee of inquiry into the 
metalliferous mining industry in this country. 
M atters were advanced a stage further on 
Ju ly  9 when, in answer to a question in the 
House of Commons, it was stated  on behalf of 
the Minister of Fuel and Power th a t Lord 
Westwood had accepted an invitation to 
act as chairman and th a t the Minister hoped 
shortly to announce the full constitution of 
the committee and its terms of reference. 
Lord Westwood, who hails from Northum 
berland, has a long experience of industrial 
and labour questions.

FU R TH ER  rises in the prices of three base 
metals were announced last m onth by 

the Ministry of Supply effective Ju ly  1. It 
will be recalled tha t as recently as April 
last changes were made in the prices then 
ruling for copper, lead, zinc, and zinc 
products. In the Control of Non-Ferrous 
Metals (No. 24) Order, 1946, the maximum 
prices are respectively increased as follows : 
Copper by £12 per ton ; copper rods by 
£12 10s. ; lead by £10 ; zinc by £10 ; 
zinc sheets by £10, and zinc oxide by 
£8 10s. On this occasion the Ministry have 
stated their reasons for the adjustm ents as 
being made " in order to bring the selling 
prices of copper, lead, and zinc in the U.K. 
more closely into line with current purchase 
costs.” Additional remarks by our Metal 
Markets’ correspondent will be found else
where in this issue.

IN the B irthday Honours list published last 
month appear a  number of names of 

interest to mining men. Knighthoods are 
awarded to Dr. W. T. Griffiths, chairman and 
managing director of the Mond Nickel Co., 
Ltd., to Dr. C. C. Paterson, Director of the 
Research Laboratories of the General Electric 
Ct|., Ltd., and to Mr. A. J. G. Smout, a

director of Im perial Chemical Industries, 
Ltd., and a Member of Council of the In stitu 
tion of Mining and Metallurgy. Among 
awards in India are the C.S.I. to Mr. J . B. 
Harrison, D eputy Coal Commissioner and 
Chief Mining Engineer, Railway Board, and 
the C.I.E. to Mr. H. Crookshank, Super
intending Geologist, Geological Survey of 
India. In  the Dominions and Colonies lists 
the O.B.E. goes to  Mr. B. Lightfoot, D irector 
of the Geological Survey of Southern 
Rhodesia, and Mr. F. B. Higgins, Chief 
Inspector of Mines, Gold Coast, while Mr. 
N. A. Middlemas, Director of Surveys, Land 
Officer, and Commissioner of Mines, Uganda, 
receives the C.M.G. A nother recipient of the
O.B.E. is Mr. H. E. Fern, chairm an of 
Mining Publications, L td., who has been 
associated with T h e  M in in g  M a g a z in e  since 
its inception in 1909.

SPEA K IN G  a t the annual meeting of the 
Chamber of Mines of Rhodesia held in 

Bulawayo recently Mr. B. W. Durham , the 
president, suggested th a t the Government 
mining settlem ent scheme for ex-Service 
men would unquestionably play an im portant 
part in arresting the decline in the Colony’s 
mining industry. Mr. D urham  said of 94 
mines being re-opened under the  scheme 
it appeared th a t production was certain 
on 29, probable on 29, and possible on 33. 
Only three mines had been abandoned after 
exploratory work. The results were, con
sidered extrem ely satisfactory and the 
prospects distinctly encouraging, p a rti
cularly as nearly all the ex-Service men 
placed under the scheme had shown them 
selves enthusiastic, energetic, and capable. 
W ith regard to the position of the industry 
the president suggested th a t progress would 
be retarded, especially in respect of the 
introduction of capital for opening up new 
ventures of any size, until the Government 
policy in regard to taxation  and other 
m atters had been clearly and definitely 
outlined, so th a t investors and operating 
companies m ight know where they stood. 
If the new Government granted the relief 
th a t the position demanded he had no fear 
for the gold-mining industry  and was con
fident th a t other large mines would come 
into production to replace those which by 
the nature of mining were approaching their 
end.



British Coal Reserves

For the past 25 years the Coal Survey 
Office of the Fuel Research Organization of 
the D epartm ent of Scientific and Industrial 
Research have been engaged upon a 
system atic physical and chemical examina
tion of the coals of this country. Such 
reports as have been issued from time to 
time, however, have lacked a quantitative 
basis. This, however, has recently been 
rectified, for, as a  direct result of the transfer 
of the ownership of all unworked coal to 
the Nation, the D epartm ent has now issued 
Survey Paper No. 5 8 1 which comprises 
a first appraisal of the results of a rapid survey 
of coal reserves and production. The report 
does not a ttem pt to assess to ta l reserves, 
but concentrates on those readily-available 
reserves th a t will probably support output 
for the next 100 years. For the first time 
some data  are available on the relative 
proportions of anthracite, coking coal, gas 
coal, etc., in the immediately available 
resources.

This rapid survey deals with the properties 
of 20,000,000,000 tons of coal as yet in the 
ground and certain references are made in 
passing to a further 15,000,000,000 tons tha t 
have beep noted whilst collecting the main 
data. This means broadly th a t so far as the 
classification of reserves is concerned we can 
to-day see our way clearly for 100 years and 
for a further 75 years somewhat less clearly. 
The report tells us what the Nation is to 
receive under the Coal Act of 1938. The 
reserves of coal dealt with are those which 
formed the basis of purchase from the coal 
owners by the Coal Commission on behalf 
of the Nation under th a t Act.

The general position revealed by the report 
shows tha t the reserves of the various kinds 
or types of coal appear to be adequate to 
meet the demands, barring any revolutionary 
changes. A ttention is called, however, to 
the approaching depletion of the reserves in 
certain special areas. For instance, in the 
section dealing with Durham  the report says :
“ The area with the shortest life—less than 
50 years—is almost exclusively confined to 
West Durham, which produces coking coals ” 
—i.e., medium-volatile metallurgical coking 
coal. However, regarding Durham  as a 
whole, it is stated  th a t “ long after the 
medium-volatile coals of Durham have been 
exhausted, the field will produce coals

1 London : H.M. S ta tionery  Office. Price 9d.
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similar in type to the best coals now used in 
coke ovens in the Midland areas.” A ttention 
is also called to the rem arkably wide range 
of coal types produced and available in 
South Wales. Some of these types are found 
in Kent as well, but apart from those two 
coalfields the low-volatile coking and steam 
coals cannot be obtained elsewhere. The 
reserves in Kent are very conservatively 
estimated, but the position there is discussed 
in some detail. Three-quarters of the reserves 
classified consist of general-purpose coals— 
such as, those mined in Lancashire, the 
Midland area, Northumberland, and Scotland. 
To quote the re p o rt: " The great virtue of 
these coals lies in their adaptability . . . the 
whole range is suitable for domestic use, 
gas making, steam raising, and for general 
industrial purposes.” This answers the 
question which is often raised regarding 
supplies of particular types of coal. Com
menting on the present position the report 
says : “ At times of low output . . . the 
shortage of coal is felt by the carbonizing 
industries, in common with others, even 
though the output of gas and coking coal 
is still more than adequate.”

The findings of this rapid survey will be 
of value, it is considered, in planning for 
some years ahead, but beyond tha t it will 
be necessary to have reliable information 
about the reserves th a t will remain after 
the next 100 years. Among other things 
this will be of importance in deciding to 
w hat extent the decline in planned outputs 
can be made good by mining the reserves 
not scheduled to be worked in the 100-year 
period. To obtain this information a survey' 
of all workable coal reserves has been under
taken by the Geological Survey and the 
Fuel Research Coal Survey, in co-operation 
with the Ministry of Fuel and Power and 
the Coal Commission. W ork upon this 
survey has already been begun, but it will 
be some years before results will be available 
for all coalfields. As the first step officers 
of the Geological Survey are engaged in 
revising and preparing new maps of the 
coalfields and of individual seams, while 
Coal Survey Officers are to contribute data 
relating to the properties of the seams in 
different parts of the coalfields. In  preparing 
these maps account is being taken of the 
latest information available from existing 
collieries and other sources, but for the 
concealed coalfields and virgin areas, as 
well as for the lower seams in parts of the 
present production areas, for which reliabk
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information is scanty, a comprehensive 
programme of boring is necessary. In 
planning to put this programme into opera
tion the possibility of discovering new coal
fields by boring outside the limits of known 
coalfields has not been overlooked.

Empire Mineral Resources

In  concluding a review in the last issue 
of the M a g a z in e  of the recent presidential 
address given before the Institu tion  of 
Mining and Metallurgy by Mr. G. F. Laycock 
it was suggested th a t it is “ urgently necessary 
th a t an assessment of world [mineral] 
resources be undertaken a t as early a date 
as possible and th a t legislation be framed in 
all countries to help mineral exploration 
forward. . . .” Mr. Laycock’s thesis lay, of 
course, in his suggestion th a t we modems 
are living largely on our mineral capital a t 
the present time and th a t there was a 
necessity for discovering new ore-bodies, but, 
as was also mentioned in the last issue, the 
Empire Scientific Conference assembled 
recently in this country under the auspices 
of the Royal Society has equally had this 
m atter of mineral resources in mind. At 
a meeting held in Cambridge on June 24 
the Conference discussed the need for a 
co-ordinated survey of the mineral resources 
of the Empire. I t  was resolved th a t the 
need for such co-ordination was of para
mount importance and detailed recommenda
tions are now being prepared.

On the occasion referred to speakers from 
the Dominions and Colonies were insistent 
th a t geological staffs are a t present totally 
inadequate. In  some parts of Australia, for 
example, there is only one state geologist 
to  100,000 square miles, while some of the 
Colonies have not a single government 
geologist, which means th a t over large parts 
of the Empire the mineral resources are 
unknown. This contrasts very strongly 
with what happens with some mining 
com panies; for example, in Northern 
Rhodesia private companies employ about 
80 geologists. They had proved the existence 
of one of the largest copper fields of the world 
and a t th a t time there was not a single 
government geologist in Northern Rhodesia. 
There is a t present a great shortage of trained 
geologists and it would take a t least five 
years to  make up this shortage .even under 
the  most advantageous circumstances. As

was stressed by Mr. Laycock mineral deposits 
in former days were discovered on the surface 
by the old-time prospector, bu t hence
forward it will be the concealed deposits 
missed by the untrained prospector which 
will contribute to  the Em pire’s prosperity. 
These can only be discovered by scientific 
and system atic investigations based on the 
geological map. The Conference reached the 
same conclusion as Mr. Laycock had pre
viously th a t there is a t present a shortage 
of some m etals in the Em pire, the situa
tion with regard to  lead being serio u s; 
its price is about four times w hat it was a few 
years ago. Even more grave than  a tem porary 
shortage is the  fact th a t w ithin 20 years 
the Em pire’s proved lead resources will not 
be able to meet the dem and a t the present 
rate of consumption and the same is true of 
zinc. I t  is probable th a t intensive geological 
work would reveal the presence of hitherto  
unknown deposits and thus am ply repay the 
cost. The Conference also noted th a t active 
research is also necessary to  enable processes 
for the treatm ent of w hat are now regarded 
as unworkable deposits to  be developed for 
the recovery of their useful contents.

One of Mr. Laycock’s suggestions was th a t 
exploration companies should be formed to 
investigate virgin areas thought to have 
potentialities and in this connexion it is 
probable th a t aerial surveying will come 
into its own. The Em pire Scientific Con
ference has also had this m a tte r under 
discussion and a t a meeting held in Oxford 
on Ju ly  1 it was pointed out, for instance, 
th a t radar can now be used for m aking 
reasonably accurate maps. F u rth er work 
is required to  give the m ethod its m axim um  
effectiveness both for civilian and m ilitary 
purposes, but already other developments 
are rapidly coming along. In  South Africa, 
for instance, it has been suggested th a t 
a ttention should be given to the develop
ment of airborne m ethods of magnetic 
surveying. If this work could, in the  first 
instance, be done from the air it would 
be invaluable in regions where lack of 
surface water and of roads makes ground 
magnetometrie prospecting difficult. I t  is 
evident, then, th a t mineral exploration will 
not lack the new tools required for the job. 
I t  is to be hoped th a t governments can be 
persuaded to take an interest in mineral 
resources and encouraged to act. I t  is 
surely better th a t something be done now 
than th a t serious m etal shortages should 
take us unprepared.



MONTHLY REVIEW
Introduction.—By the time these notes 

appear in print it is probable th a t the result 
of the loan debate in the United States House 
of Representatives will be known. Mean
while industry in this country remains 
steadily firm and the past m onth has seen a 
fresh rise in prices for the principal non- 
ferrous metals.

T ransvaal.— The output of gold from the 
Rand mines for May was 1,026,007 oz. and 
from outside districts 23,188 oz., making a 
to ta l of 1,049,195 oz. for the month. The 
num ber of natives employed in the gold 
mines at the end of May was 309,190, as com
pared with 310,923 at the end of the previous 
month.

The accompanying table gives the divi
dends declared by the Rand mining com
panies for the past half-year. Figures for 
the three preceding half-years are added 
for comparison, the denomination of shares 
being £1 unless otherwise stated.

2nd
half,
1944

1st
half,
1945

2nd
half,
1945

1st
half,
1940

s. d. s. d. s. d. s. d.
Blyvooruitzicht (10s.) . . . . 1 0
Brakpan (5s.).......................... 0 VI 0 6 0 71 0 6
City Deep .............................. 1 6 1 6 2 0 1 6
Consolidated Main Reef . .  • 1 9 1 9 1 9 1 9
Consolidated Murchison (5s.) 0 3 0 6 0 6 0 6
Crown Mines (30s . ) ............... 4 3 4 3 4 3 , 4 0
Daggafontein (5s.) ............... 1 21 1 U 1 2i 1 3
Durban R'd'poort D p (10s.) 1 9 1 9 1 9 1 9
East Champ d'Or (2s. 6d.) . 0 4 0 3f 0 3 . 0 3
East Daggafontein (10s.) . . . 1 41 1 3 1 4i 1 6
East Geduld .......................... 5 6 5 3 5 6 5 9
East Rand Prop. (10s.) . . . . 1 6 1 3 1 3 1 0
Geduld Prop............................ 5 0 5 0 5 3, 5 3
Government Areas (5s.) . . . . 1 3 1 3 1 l i 1 0
Grootvlei Pty.......................... 2 9 2 9 3 0 3 3
Luipaards Vlei (2s . ) ............. 0 4 0 4 0 4 0 4
Marievale Consolidated (10s.) 0 5 0 5 0 5 0 6
Modderfontein B (5s .) ............. 0 6 0 6 0 6 0 6
Modderfontein E a s t ............. 3 0 3 0 3 0 3 0
New Kleinfontein ............... 1 0 1 0 1 0 1 0
New Klerksdorp Gold (5s.) . 0 l l 0 1-8
New Modderfontein (10s.) . . 0 3
New State A rea s ................... 1 6 1 6 1 6, 1 6
Nigel Gold (10s . ) ................... 1 3 1 31 1 l i 0 10 1
Nourse Mines ........................ 1 6 1 6 1 6 1 3
Rand Leases (10s . ) ............... 1 71 1 71 1 6 . 1 6
Randfontein .......................... 1 11 0 9 0 9 0 6
Rietfontein Cons. (5s . ) ........ 0 71 0 71 0 7i 0 71
Robinson Deep, B (7s. 6d.) . 1 0 0 9 0 9 0 41
Rose D e e p .............................. 1 0 0 9 1 0 0 9
Simmer and Jack (2s. 6d.).. 0 2 0 1 0 3 0 2
South African Land (3s. fid.) 2 0 1 71 1 71 1 6
Springs Mines (5s . ) ........... 0 3! 0 3! 0 33 0 33
Sub Nigel (10s.) ................... 4 6 4 6 4 6 4 6
Van Dyk Cons. (10s . ) ........... 0 3 0 3 0 3 0 3
Venterspost (10s .) ................. 0 5 0 5 0 6 0 6
Vlakfontein (10s .) ................. 0 3 0 3 0 3 0 3
Vogelstruisbult (10s . ) ........... 0 7 0 7 0 7 0 6
West Rand, Ord. (Ills.) . . . . 1 0 0 9 1 0 0 9
West Sprin gs.......................... 0 71 0 6 0 6 0 6
Western Reefs (5s.) ............. 1 3 1 03 1 11 0 51
Witwatersrand Gold ........... 1 9 1 41 1 3 1 Of

t Including 6d. bonus.

5

The liquidator’s report to shareholders of 
Modderfontein Deep Levels for the six 
months ended March 31 last shows a profit of 
£8,476. In  the period the value of the gold, 
silver, and osmiridium recovered from the 
218,900 tons of ore milled was £286,715. The 
report states th a t payable ore from the Main 
Reef was exhausted a t the beginning of the 
current year, but operations are being con
tinued on a reduced scale on ore obtained 
from the Black Reef.

At an extraordinary meeting of Transvaal 
Gold Mining Estates to be held following the 
annual meeting next m onth it is to be pro
posed th a t the capital of the company be 
increased to £850,000 by the creation of
210,000 new £1 shares. Of the new shares 
115,281 are to be offered to existing holders, 
together with 35,775 now in reserve. The 
company proposes a capital expenditure of 
£24,000 on increasing its forest reserve, of 
£20,000 on re-opening the Vaalhoek and 
Willemsoord West mines, and of £50,000 on 
a systematic programme of prospecting 
recommended by the company’s technical 
advisers.

At the recent annual meeting of the 
Associated Manganese Mines of South Africa 
the chairman stated th a t there was an 
unprecedented demand for all grades of the 
company’s ore from the U nited States of 
America and other consuming centres. Long- 
period contracts for considerable tonnages 
of ore have been arranged for shipment to 
the United States, where the company’s 
deliveries during the W ar period are said to 
have given great satisfaction.

The accounts of the General Mining and 
Finance Corporation for 1945 show a profit of 
£376,685 and a to tal of £508,897 available 
for appropriation. Dividends totalling 25% 
require £316,145 of this amount and after 
setting aside various sums for taxation and 
other items a balance of £142,238 was carried 
forward.

Henderson’s Transvaal Estates, Ltd., re
ports a profit of £41,237 for the year to 
March 31 last, the accounts showing a total 
of £97,420 available, of which a dividend 
equal to 12^% requires £38,737.

The report of the African Land and Invest
m ent Company for the year ended March 31 
last shows a profit of £26,013, making with
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the sum brought in an available to ta l of 
£41,731, of which £16,125 is required for divi
dends equal to  Is. 2d. on the ordinary shares.

A circular to  shareholders of the  W est 
Hand Investm ent T rust issued last m onth 
contained details of an offer of 396,783 new 
10s. shares a t 42s. 6d. per share to  existing 
holders. A t the annual meeting of the T rust 
held in Johannesburg in April last it  was 
sta ted  th a t it would be called upon in due 
course to provide funds for financing W est 
W itw atersrand flotations.

The accounts of the Northern Transvaal 
Lands Company for 1945 show a profit of 
£4,590 and £5,218 available, of which 
£4,421 is required for a dividend equal to 
6d. a share.

Diamonds.—I t  was reported last m onth 
th a t extensions are being made to  the  De 
Beers’ treatm ent plant on the alluvial 
diamond fields a t Kleinzee, Namaqualand.

Orange Free State.—The Free S tate  De
velopment and Investm ent Corporation 
recently reported two new bore-hole results. 
A deflection in bore-hole E .V .l intersected 
Basal Reef a t 5,729 ft., the  core assaying 
51 dwt. over 7-5 in., while bore-hole K .K.5 
intersected the same reef a t 5,948 ft., the 
core here assaying 9-5 dwt. over 6 in.

A t the recent annual meeting of H .E. 
Proprietary it was announced th a t arrange
m ents were being made to  enable the com
pany to  participate w ith New Union Gold- 
fields in new ventures in the Orange Free 
State—notably, in New Free State Gold 
Estates, Ltd.

Speaking at the annual meeting of the 
Union Corporation held in Johannesburg the 
chairman referred to  the registration of 
St. Helena Gold Mines. This company, in 
which the Corporation has a substantial 
interest, is to begin active exploratory work 
immediately. While adm itting th a t much 
surface equipment and underground develop
m ent had to  be done before the decision to 
erect a reduction plant could be taken, the 
chairman thought there were m any favour
able features to be borne in mind. These 
include encouraging bore-hole results, a large 
area to be taken over, and the shallow depths 
of the reefs discovered. In addition to  the 
St. Helena area, which lies some eight miles 
south of Odendaalsrust the Corporation is 
interested in mineral rights and options in 
various other parts of the Orange Free State. 
I t  wall be recalled th a t the issued capital of 
the Corporation has recently been increased 
to  £1,017,500, in order to  provide capital for

the development of established ventures and 
to  participate in new.

Southern Rhodesia.—A t the recent annual 
meeting of Rezende Mines held in Salisbury 
the chairm an reported encouraging bore-hole 
results from the Redwing reef. The company 
is considering an increase of capital for 
expansion operations.

Northern Rhodesia.—A circular recently 
issued to  shareholders of Nchanga Consoli
dated Copper Mines sta ted  th a t the board 
had decided to take steps greatly  to  increase 
production. Subject to  the approval of the 
Capital Issues Committee it is proposed to 
offer shares to existing holders sufficient to 
produce about £4,000,000. A t an ex tra
ordinary7 meeting held on Ju ly  4 last a resolu
tion  proposing an increase of capital to 
£7,500,000 by  the creation of £2,150,000 new 
£1 shares was approved. I t  is estim ated th a t 
an initial expenditure of approxim ately 
£2,625,000 would enable copper production 
to be raised to 64,000 long tons per annum.

Gold Coast.—The report of Konongo Gold 
Mines for the year ended September 30 last 
shows a profit of £129,906 and a to ta l of 
£152,561 available, of which £34,059 is 
required for a dividend equal to  10%. 
During the year 113,849 tons of ore was 
treated  and 52,674 oz. of gold recovered. The 
ore reserves a t September 30 last were esti
m ated to  be 292,243 tons, averaging 12-63 
dwt. in value over 44 in.

The accounts of L yndhurst Deep-Level 
(Gold and Silver) for 1945 show receipts 
totalling £26,628, of which £25,000 was 
required for a dividend equal to  10% and 
£1,628 applied in reduction of prospecting 
and development expenditure.

Nigeria.—I t  was rum oured from Lagos 
earlier this m onth th a t the Government has 
had under consideration the question of 
granting mineral concessions to approved 
parties, a practice th a t has been in abeyance 
for some years.

Angola.—The Angola Diam ond Company 
recently announced th a t it had obtained the 
authority  of the Portuguese M inistry of 
Finance to  pay coupons to  shareholders 
resident abroad who were unable, on account 
of the war, to  present them  for paym ent 
within the term  of five years required by 
Portuguese law.

Australia.—Shareholders of the Zinc Cor
poration were informed earlier this m onth 
th a t a new industrial agreement between the 
m iners’ unions and the Broken Hill mining 
companies had  been concluded as from



Ju ly  8. The agreement is to be in force for 
a period of three years.

W ith the recent dividend announcement 
shareholders of Great Boulder Proprietary 
Gold Mines were informed th a t the profit for 
1945 was £93,261, as compared with £95,757 
for the previous year.

The net profit of Boulder Perseverance for 
1945 has been announced as £14,947, subject 
to  audit, this figure comparing w ith £14,288 
for 1944.

The W estern Mining Corporation an
nounced last m onth th a t the  option over 
leases 330 and 337 H am pton Plains, five miles 
east of Coolgardie, had been exercised.

A recent circular issued by Ora Banda 
United Mines suggests th a t the estim ated 
capital needed to  pu t the mine into produc
tion a t a  rate of 4,000 tons m onthly am ounts 
to £36,000 and states th a t the directors’ 
recommendations in th is connexion are to be 
subm itted to  shareholders. The reserves on 
the Wilson’s lode and elsewhere are esti
m ated a t 514,000 tons averaging 4-35 dwt. in 
gold.

H am pton Plains Development, L td., is 
offering for subscription 300,000 shares of 
2s. a t 2s. 6d.

The accounts of Golden Horse Shoe (New), 
L td., for 1945 show a profit of £5,563 and a 
to ta l of £6,569 available for appropriation, 
of which £5,042 is required for dividends 
am ounting to  2d. a share. Operations a t the 
Great Boulder No. 2 dump were continued 
until October 31 last, when a s ta rt was made 
on the Lake View No. 3 dump. The 279,010 
short tons from Great Boulder No. 2 yielded 
a working profit of 9 id . a ton, while the 
120,920 tons from Lake View gave a realized 
profit of 3 |d . per ton.

M alaya.— The report of Tanjong Tin 
Dredging for 1945 shows a loss of £642, 
which reduced the credit brought in £4,150, 
increased in tu rn  by old bank balances now 
brought in to  £5,337.

The accounts of K in ta  Tin Mines for 1945 
show a profit of £642. W ith the sum brought 
in and other items there was £16,693 avail
able, of which £5,000 has been transferred to 
reserve.

Shareholders of K am unting Tin Dredging 
were informed last m onth th a t No. 1 dredge 
reached the production stage on May 15 last.

Selayang Tin Dredging reports th a t its 
dredge had its tria l run on April 16 and 
th a t to  the end of the m onth it had recovered 
some five tons of concentrates. The output 
for May was 20 tons.

JULY,

Tribute production a t Rahman Hydraulic 
Tin commenced in April, the outputs for 
April and May being 18 tons and 17 tons of 
ore respectively.

India.— W ith the recent dividend an
nouncements shareholders of three of the 
Mysore gold-mining companies were given 
prelim inary profit figures for 1945. Mysore 
Gold Mining reports £112,050, against 
£126,808 for 1944, Nundydroog Mines 
£61,447, against £77,194, and Ooregum Gold 
Mining £60,209, against £48,331.

Burm a.— An interim  report issued by Con
solidated Tin Mines of Burma, Ltd., shows 
th a t for the time being the company is con
centrating on the restoration of mining 
operations on a modest scale from those areas 
likely to yield the quickest return.

Brazil.— The report of St. John d e l  Rey 
Mining for 1945 shows a profit of £173,516 
and a to ta l of £230,245 available, of which 
£64,616 is required for dividends, equal to 
10% free of tax, and £108,000 for taxation, 
leaving £57,619 to be carried forward. In  the 
year a  to ta l of 345,400 tons of ore wras crushed 
and 147,274 oz. of gold recovered. At the end 
of the  year the reserves of mineral a t the 
Morro Velho mine are estim ated a t 5,918,000 
tons of an average value of 8-7 dwt., while at 
Espirito Santo the reserves are estim ated at
2.533.000 tons a t 5-9 dwt., in addition to 
reserves a t Faria and Bicalho totalling
290.000 tons, w ith an average grade of 
6-4 dwt.

African and European Investm ent.— The
atcounts of the African and European Invest
m ent Company for 1945 show' a  profit of 
£404,675 and an available to tal of £550,728, 
of which £324,501 was required for dividends 
totalling 2s. 6d. a  share.

A ssociated M ining and F inance.— The liqui
dators of the Associated Mining and Finance 
Com pan}' have announced th a t a final 
distribution of 2fd . per share is to  be paid on 
Ju ly  19, making a to ta l of 12s. 2fd . per share 
and completing the distribution of assets.

B ase M etals M ining Corporation.— Share
holders of the  Base Metals Mining Corpora
tion were informed th a t a  reduction in capital 
had been effected by a repayment of 20 cents 
Canadian per share on June 20.

Central M ining.— The report of the Central 
Mining and Investm ent Corporation for 
1945 shows a profit of £679,832, making with 
the sum brought in an available to ta l of 
£869,527. Dividends, equal to 13s. 3d., and a 
bonus of 4s. 9d. on the ordinary shares, 
require £249,187, while £175,000 has been

1946 7



8 T H E  MINING MAGAZINE

placed in reserve, and ¿260,000 provided for 
taxation, leaving ¿185,340 to be carried 
forward.

National M ining Corporation.—The
National Mining Corporation announces th a t 
Treasury consent has been received in respect 
of a proposed issue of 1,676,894 shares of 
2s. 6d. each a t 4s. a share.

Oceana D evelopm ent.—The accounts of the 
Oceana Development Company for 1945 
show a profit of ¿14,304 and ¿23,979 avail
able. A dividend equal to 6% has been 
declared.

Selection Trust.—The report of the Selec
tion Trust for the year ended March 31 last 
shows a profit of ¿378,603 and a to ta l of 
¿557,427 for appropriation. Of this am ount 
¿177,500 is required for taxation  and 
¿165,917 for a dividend equal to Is. 6d. a 
share, while ¿20,000 has been placed to 
reserve, leaving ¿194,010 to  be carried 
forward.

Zam besia Exploring.— The Zambesia E x
ploring Company reports a profit of ¿42,965 
for 1945, which, with the sum brought in, 
gave an available to tal of ¿84,699, of which 
dividends and bonuses totalling 8% require 
¿36,760.

DIVIDENDS DECLARED
* In terim , { Final.

(Less T ax unless otherw ise stated.) 
fA f r ic a n  In v e s tm e n t  T ru s t .— 9d.
* A m a lg a m a te d  C o llie ries o f  S o u th  A fric a .— Is., 

payable Aug. 15.
" A n g lo  A m e ric a n  C o rp o ra tio n  o f  S o u th  A fric a .—  

Pref. 3% .
" A n g lo  A m e ric a n  In v e s tm e n t  T r u s t .— 2s., payable 

Aug. 15.
tA n g lo -H u r o n ia n .— 10 cents, payable Ju ly  31. 
{ A n g lo -T ra n s v a a l C o llie ries.— 4% , payable Aug. 

16.
{ A n g lo -T ra n s v a a l C o n so lid a ted  In v e s tm e n t .—

2s., and  2s. bonus, payable Aug. 16.
" A p ex  M ines .— Is. 6d., payable Aug. 15.
* A pex  (T rin id ad ) O ilfields.— 10  Jd ., payable Ju ly  

24.
* A sso c ia ted  M a n g a n e se  M ines o f  S. A .— 8 % , p ay

able Aug. 16.
A sso c ia te d  M in in g  a n d  F in a n c e .— Final liqu ida

tion  distribution , 2-Jd., payable Ju ly  19.
J B o u ld e r  P e rs e v e ra n c e .—-6d., payable Ju ly  27. 
f B r i t i s h  N ew  G u in e a  D e v e lo p m e n t.— 6 %, payable 

Ju ly  31.
"C a m  a n d  M o to r G old M in in g .—  Ord. Is. 3d., 

payable Aug. 12.

"C ap e  A sb e s to s .— 3s., payable Ju ly  13. 
""C onsolidated  C o., B u ltfo n te in  M in e .— 3£% , p a y 

able Aug. 1.
"C o n so lid a te d  D ia m o n d  M in es  o f  S .W . A f r ic a .—

Pref. 4^d., Ord. 2s.
" C o n so lid a te d  G old  F ie ld s  o f  S o u th  A fr ic a .— Pref. 

3% , payable Ju ly  l r
{ C o n so lid a ted  T in  S m e lte rs .— Pref. 3£% , Ord. 2£% , 

payab le  Aug. 16.
" D e  B ee rs  C o n so lid a te d .— Pref. 10s., D eferred 15s. 
" D o m e  M in es .— 30 cents, payable  Ju ly  30. 
{ G lo u c e s te r  M a n g a n e s e  M in es  ( P o s tm a s b u rg ) .—  

15%, payable  Aug. 16.
"G o ld  C o ast S e le c tio n  T r u s t .— 9d., payab le  Ju ly  3. 
{ G re a t B o u ld e r  P r o p r ie ta ry .— 3d., payab le  Sept. 2. 
" G r iq u a la n d  W e s t.— 2% , payable Aug. 1. 
{ H o d b a rro w  M in in g .— 2 % .
" H o ll in g e r  C o n so lid a te d .— 10 cents, payab le  June  

29.
{ J o h n s o n ,  M a tth e y  a n d  Co.— 3% and  6 % bonus. 
{ L a c e  P r o p r ie ta ry  M in es .— 6d., payable  Aug. 15. 
" L o w e r  B is ich i (N ig e ria ).— 2d.
" L y n d h u r s t  D eep  L ev e l (G old  a n d  S ilv e r) .— 5 % ,

payable Ju ly  25.
"M id d le  W itw a te r s r a n d  (W e s te rn  A re a s ) .— 6 % ,

payable Aug. 16.
" M o u n t M alco lm  G o ld .— 30% , payable Aug. 7.
{M y so re  G old  M in in g .— 6d., free of tax , payable 

Aug. 30.
{ N a ta l  N a v ig a t io n  C o llie rie s.— Is. 6d., payable 

Aug. 14.
"N ew  E r a  C o n so lid a te d .— 6d., payab le  Aug. 15.
"N ew  J a g e r s fo n te in  M in in g .— 6d., payable Ju ly  31.
"N ew  Z e a la n d  C row n  M in es .— 2d., payab le  June 

2 2 .

{ N o rth  K a lg u r l i  (1912).— Is. 3d., payab le  Aug. 12.
{ N u n d y d ro o g  M in es .— 9d., free of tax , payable 

Sept. 18.
{ O o re g u m  G old  M in in g .— Pref. 20% , and  Ord. 

10%, payable Aug. 9.
" P a t in o  M ines a n d  E n te r p r is e s .— Is. 9d., payable 

Ju ly  25.
" P e e l R iv e r  L a n d  a n d  M in e ra l .— 5% , payable 

Ju ly  25.
" R a n d  M in es .— 2s. 6d., payable Aug. 15.
" R h o k a n a  C o rp o ra tio n .— Pref. 2 J% .
" R o o ib e rg  M in e ra ls  D e v e lo p m e n t.— Is., payable 

Aug. 15.
"S h e rw o o d  S ta r r  G old  M in in g .— Ord. 3d., payable 

Aug. 13.
" S o u th  A fr ic a n  C oal E s ta te s .— Is. 6d., payab le  

Aug. 15.
{ S o u th  A fr ic a n  T o rb a n i te .— 3d., payable  Aug. 16.
{ T ra n s v a a l  N ige l.— 8 % , payable  Aug. 16.
"V e re en ig in g  E s ta te s .— Is., payab le  Aug. 15.
{V illag e  M ain  R ee f .— 6 % , payab le  Aug. 16.
" W e s t  R a n d  C o n so lid a te d .— Def. 42s. 6d., payable 

Aug. 15.
" Z in c  C o rp o ra tio n .— Pref. 2j-%, Ord. Is. 6d., 

payable Aug. 8 .



Industrial Training
By J. B. Richardson, a .r .s .m ., M.inst.M.M.

A sum m ary of the war-time use of industrial training and of its p resen t developm ent and aims, together with
a b rie f rev iew  of its application to metal mining.

Introduction

Training is yet another managerial function 
th a t the complexity of modern industry 
demands. I t  should be staffed, where the 
size of the establishm ent allows, by specially- 
appointed officials who have been taught to 
train  and not become just an appendage 
of the efficiency or welfare departm ents. 
During the war thousands of black-coated 
workers became expert pilots in the R.A.F., 
tens of thousands of unskilled labourers 
skilled soldiers in the most highly-mechanized 
arm y of all time, hundreds of thousands of 
women and girls—shop assistants and do
mestic servants—and many others who had 
never before worked in a factory, quickly 
acquired the skill necessary to perform high- 
precision jobs. A casual labourer learnt to 
control an intricate chemical process and a 
shop girl to rifle expertly and accurately the 
barrels of big guns.

How did this happen ? In a single phrase, 
by specialized vocational training.

In this connexion the Services were in 
advance of industry, because they took for 
granted that-every  man and woman should 
not only be trained for their job but tha t 
training should be a continuous process. 
Managements of factories on war work were 
forced to  experiment with organized training 
schemes because of the war-time necessity 
of adapting millions of new entrants, w ithout 
previous industrial experience, to new con
ditions. Every large factory in the munitions 
and aircraft industries had a training scheme 
th a t strove to make the newcomer competent 
in the least possible time. Their methods of 
training were as varied as the jobs in hand. 
To some training m eant a group of operatives 
gathered round an assembly bench and to 
others foremen attending a technical institute, 
but because the m anufacture of munitions 
and aircraft called for a high degree of care 
and precision m any studied the principles 
of specialized training and put a scheme in 
hand as complete as war conditions, the 
nature of the work, and available equipment 
allowed.

Everywhere training courses received an

enormous fillip, but perforce were intensely 
practical. Carefully graduated apprentice
ship was swept away. Time was the essence 
of the contract and urgency the keynote ; 
background study was almost eliminated, 
principles and theory cut down. Paradoxi
cally, although on more active service, the 
Armed Forces had more time for training and 
industrialists looked upon post-entry training 
as a new and untried instrum ent which failed 
to gain as wide an acceptance as develop
ment, efficiency, progress, and planning, and 
welfare. There was, however, a  lively 
realization tha t it m ust be the best way to 
overcome the effects of war-time dilution of 
workers and supervisors.

T.W.I.
Among the systems adopted was an 

im portation from America called “ Training 
W ithin Industry ” which was started 
there before Pearl Harbour. Between 1940 
and the autum n of 1945 some 2,500,000 
individuals had received certificates of tra in
ing. It was studied on the spot by officials 
of the British Ministries of Labour and 
Education and its development here was 
sponsored by the Minister of Labour. The 
latest report states th a t it is training a 
thousand people a week and over 30,000 
have had some training in job instruction.

T.W .I. is a  system of selecting and training 
junior officials to act as instructors. Briefly 
it consists of specially-trained inspectors 
visiting a firm on invitation and after careful 
study choosing the best supervisors avail
able to be trained as instructors. They are 
taught and practised in the art of breaking 
down jobs by examining the individual tasks 
tha t compose them  and laying emphasis 
on the key points, of which safety is one. 
Essential conditions are tha t the workpeople 
m ust be properly placed, everything be in 
readiness, the amount of material, supplies, 
and skill expected known, and the time to 
acquire tha t skill determined. The worker 
under instruction is put at his ease, the job 
explained and how much he knows about it 
found out. Interest is aroused and after
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placing the individual in the correct position 
he is told, shown, and has illustrated to him 
each im portant step, one at a time, always 
stressing the key points. While the worker 
does the job himself, he is made to explain 
the key points, the instructor making sure 
th a t he understands them  as he does so. 
This is continued until the instructor knows 
tha t he knows. Then the worker proceeds 
on his own after being told to  whom to go 
for help and advice. Check-up is frequent 
until extra coaching is tapered off and 
follow-up eased. If the worker hasn’t  then 
learnt, the instructor hasn’t  taught. The 
essence of success is the thorough training 
of the instructor !

The problems encountered are those of 
production, safety, quality of work, and 
human idiosyncrasies. They range from poor 
planning, congestion of the working space, 
and excessive wear and tear on equipment to 
the worker’s dissatisfaction in his own 
progress and his being at loggerheads with 
his supervisor.

T.W .I. originated in the U nited States 
and th a t country m ust get full marks for its 
development and for the enormous success 
it achieved there. I t  is peculiarly suited to 
the American industrial economy and was 
adopted without modification, first in Canada 
and then in Britain. I t  is possibly not so 
well suited to our workshops, where a wider 
diversity of methods has been adopted and, 
as already shown, the number of individuals 
trained in this system here is relatively 
small.

A Comprehensive Training Scheme

In this country, during the war, when 
hundreds of new entrants were engaged at 
a single factory each week, often at establish
ments where high explosives were handled, or 
delicate dangerous operations performed, and 
a high standard of efficiency essential, it 
became apparent, with supervisors and 
operatives new to the job, tha t the hazard 
of putting untrained people to dangerous 
work was too grave to be faced. There
fore some form of organized training was 
imperative to  build up production rapidly. 
S tarting by all new entrants receiving 
initial training as an insurance scheme 
against injury to individuals, it rapidly 
developed in m any factories into a properly- 
organized departm ent, which not only gave 
technical instruction to  all grades, but 
taught policy and the functions of all branches 
of the family tree. It played a large and

im portant part in turning huge scattered 
factories into highly-organized industrial 
units.

D etail of the experiences a t one such 
establishm ent will give a measure of the 
work done by a training departm ent. 
H undreds of workshops were scattered over 
as m any hundred acres w ith a population 
of over 10,000 workers, m ainly women, 
who handled explosive and incendiary com
pounds of m any kinds.

W hen production sta rted  less th an  a 
dozen supervisors had had previous ex
perience of the work. F ortunately  a few 
of the newly-recruited staff were drawn 
from the ranks of the teaching profession 
and had already had a short practical 
training a t an older similar factory. They 
formed the nucleus of the training depart
m ent and their first task  was to  receive all 
newcomers and set them  to work on various 
processes exactly as in the production shops, 
bu t using inert m aterial. Each new entran t 
passed through the hands of several instruc
tors, who reported on his or her physical 
qualities—such as, tall, medium, or short— 
and m ental characteristics—such as, process- 
minded, normal, or unm ethodical. On the 
results of the analysis of the several reports 
each individual was allocated his or her 
job—e.g., a clumsy, irritable, careless girl 
would not be chosen to  fill detonators.

During this initiation period ta lks were 
given on safety precautions, rule books were 
handed out, and questions were encouraged. 
Discussions were held on the effects of 
cleanliness, waste, and absenteeism on ever- 
increasing production. At the same time 
those never in industry  before were sm oothly 
introduced to factory life. The general 
results were keener discipline and the 
encouragement of the team  spirit.

A t first supervisors were sent to other 
factories to  learn various processes, bu t, as 
soon as the Training D epartm ent was 
recognized as such, a properly-form ulated 
scheme was started  and post-entry training 
as apart from initial training commenced. 
For the junior supervisory grades, who were 
released from production responsibilities for 
a full week, classes of a dozen or more 
received general as well as technical instruc
tion. Later courses were held for managers 
and senior grades on similar lines.

To eliminate the tau n t of favouritism , 
the promotion of operatives to  charge hands 
followed a procedure th a t insisted on the 
publication of vacancies, all applications in
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writing, and the formal interview of appli
cants by a board of three senior departm ental 
officials, none of whom was the immediate 
supervisor of the applicant. The successful 
candidates proceeded to the training centre 
for a  course devoted to  their special duties 
and instruction in factory procedure. They 
had to pass th a t course before being confirmed 
in their rank.

A ssistant foremen, foremen, and their 
women equivalents had more-advanced 
courses. In giving background talks to 
junior staff the m atter was modified according 
to their grade, bu t the subjects covered were 
the same— i.e., the principles of adm inistra
tion and organization, planning and pro
duction, labour management, and the ele
ments of costs. For these grades the length 
of talks was normally limited to  half an hour 
to  avoid boredom, leaving a quarter to half 
an hour for discussion, during which the 
shy ones were dug out by going round the 
class. Senior grades could stand a lecture 
lasting three-quarters of an hour.

The next step was to introduce courses 
for special groups of workers. Shop stewards, 
men and women members of councils, and 
committees were a problem, in th a t they 
were prone to talk  “ chalk ” while the 
management talked “ cheese,” wasting much 
time and some heat w ith little result. Au
thority  was sought and given to hold a 
special discussion group, where the factory 
set-up, departm ental functions, Factory 
Act, Defence Regulations, and safety and 
special regulations relating to the particular 
industry were explained and discussed.

Firemen were taught how best to tackle 
fires, involving a wide range of types of ex
plosive and incendiary compounds with 
practical demonstrations. Storekeepers were 
taught correct stacking and storage methods, 
simple book-keeping, and good housekeeping. 
Clerical workers were encouraged to  make 
conducted tours so th a t they could appreciate 
the effect of their often monotonous tasks on 
the production of essential war stores.

W ith few exceptions the lecturers were 
found amongst the senior staff and only 
occasionally were outsiders from universities 
and other bodies brought in to  talk  on some 
subject of special interest to the factory 
population. On every section of the factory 
the Training D epartm ent had its lecture 
room and practical workshop, equipped with 
duplicates of production machines. Right 
to  the end of the factory’s productive life 
these were necessary to  cope w ith the large

numbers transferred from section to section 
in dealing w ith the ever-changing production 
programme.

As already seen selection and allocation 
preceded training and thus avoided the waste 
in training round pegs to  fit square holes. 
The original m ethod of selection took the 
best part of a week for each person and 
wasted too much precious time. Subse
quently selection, allocation, and initiation 
took only a  day and was placed rightly in 
the hands of the Labour (Personnel) D epart
m ent, while the  training staff took over 
the newcomers for general instruction in 
factory life and the particular job to which 
they were allocated.

An obvious fault in the system of training 
described is tha t, initially, operatives were 
trained before junior staff and the la tter 
before managers. A t th a t stage of the war 
in a huge factory of mushroom growth it 
was “ Hobson’s choice,” as the safety of 
the individual performing a dangerous opera
tion was a t stake. In an established concern, 
though newcomers m ust still be trained on 
entry, a properly-planned scheme will take 
care of the training from top to bottom  of the 
supervisory grades and post-entry training of 
operatives over a  predetermined time period.

Among the special courses the outstanding 
success was th a t for workers’ representatives. 
Nearly all re-elected councillors and stewards 
after the annual ballots chose to rejoin 
the fresh course, even though they sacrificed 
bonus by so doing. Women members 
attending this course made especially con
structive contribution and were most realistic 
in their outlook.

As regards physically training women 
workers for tasks previously performed by 
men little was done. At a few factories where 
of necessity women replaced men in heavy 
work a belated attem pt was made by calling 
in qualified physical training instructors 
to  counteract aches, sprains, and strains. 
Unimaginative managers, who would not 
th ink twice about going to a golf professional 
to  improve their stance and action in a game, 
seemed slow to appreciate th a t the applica
tion of the same principles would improve 
the performance, especially of women 
workers. However, a number of firms 
are beginning to  realize the value of purpose
ful physical training and to understand the 
v ita l importance of correct movement, 
proper co-ordination, and physical control 
as a valuable aid in accident prevention and 
the reduction of absenteeism.
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W ar-time training perm itted a large variety 
of operations usually performed by men to 
be done by women, whose limbs and muscles 
are differently proportioned to m en’s, so 
th a t special guidance is essential if they are 
to do similar work continuously. In  lighter 
tasks women were found both in industry 
and the services to excel men. On inspection 
women were taugh t to perform in half an 
hour w hat had previous to  the war occupied 
a skilled man half a  day.

The rehabilitation treatm ent of the 
factory’s own injured workers was under 
the joint control of the Senior Medical 
Officer, the Senior Labour Officer, and the 
Chief Instructor. Remedial exercises were 
devised and dictated by the Medical D epart
m ent, the patients selected by the Labour 
D epartm ent, but the training staff ran the 
centre, taught the exercises, and carried out 
the policy of not only restoring quickly a 
lost function of part of the body, but speedily 
restored a normal outlook in the injured 
worker’s mind.

As the war proceeded industry generally 
was robbed of skilled men of all trades 
either for the Services or for such special 
jobs as “ Mulberry ” and it became necessary 
to  create, with Trades Union agreement, 
a grade of female mechanical assistant.

In  the successful training of these women 
there were m any striking parallel experiences 
with the training of women for mechanical 
work a t the Central Ordnance Factory in 
South Africa. In  both cases the training 
was specialized to the fullest extent possible. 
The course lasted two months in South 
Africa and six weeks in England. The candi
dates were carefully pre-selected and on entry 
equipped with regulation clothing and in
structed in safety. Follow-up was keen. In 
both countries Government training centres 
were found to be unsuitable for the specialized 
requirements of the factories concerned, 
although the instructors were transferred 
from the Government training centres be
cause they had both mechanical knowledge 
and training experience. -It was found 
essential a t both places for the training to 
be on the factory premises under the com
plete control and in closest contact with 
the factory, so th a t working conditions and 
discipline were the same. The women were 
trained on machines transferred from pro
duction for the purpose in both South Africa 
and England. A difference was th a t in South 
Africa inspectresses were specially chosen 
after careful observation by the instructors,

whereas in B ritain  inspection was carried 
out usually by special branches of the 
three Services.

Quality Control
Q uality control had a great vogue in 

engineering factories of all kinds, Govern
m ent and otherwise, directly or indirectly 
connected w ith the war effort. Men and 
women were selected on account of m athe
m atical knowledge and conscientiousness 
and were usually trained in the shops to 
keep performance charts w ith the d u ty  of 
drawing rapid a tten tion  to  anomalies. I t  
was sponsored in high circles as a  sort of 
cure-all, but its application proved to  be 
limited.

Training Supervisors
The training of foremen and other super

visors was carried out in a  num ber of ways. 
In our large cities Government-sponsored 
courses in foremanship were held. Many 
firms had their own foremen’s discussion 
groups and association meetings and as 
already mentioned, T.W .I. or comprehensive 
training schemes were carried out in m any 
factories.

Some of the courses set out to  tra in  the 
foremen in his executive duties—such as, 
setting an example, how to  instruct, correct, 
praise, use speech and dem onstrate, as 
well as how to do all these wisely and 
effectively. Others sought to guide him on 
moral problems ; the danger of a . loose 
tongue or of touching a worker, male or 
female, and how and when to  refer a  trouble 
w ith a worker upwards to doctor, nurse, 
labour officer, senior official, or police. He 
was taught to tread like Agag in his conduct 
towards workpeople or else law yer’s letters 
to the firm would result w ith a  packet of 
trouble both for him  and the firm.

In  some of the papers w ritten  and dis
cussed, even before the  war, and in the 
syllabuses of courses the qualifications neces
sary for a good foreman made a formidable 
list. In one such he had to  possess—a positive 
character, decision, initiative, leadership, 
discretion, aggressiveness, self-confidence, 
poise, dignity, resourcefulness, integrity, 
honesty, dependability, adaptability , co
operativeness, self-discipline, conscientious
ness, ability to organize, and judgm ent. In 
fact, he had to be a cross between an arch
angel and the Admirable Crichton.

N aturally, in all types of factories technical 
instruction was given to  foremen on new
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methods, processes, and equipment. Views 
differ as to  whether the training on m anage
m ent and conduct should be imposed on 
special technical training or given in separate 
courses. Foremen cannot teach until they are 
taugh t w hat to  teach and th a t m ust be 
directed from above. Exactly  w hat to 
expect from a worker under every circum
stance cannot be taugh t and m ust be left to 
experience. Training cannot tu rn  a muddler 
into a good organizer, bu t it  can increase the 
organizing ability of the average man and 
teach him to lead and stay  w ith his men 
when they are in trouble.

Some foremen are difficult to  train  ; 
the old-timer feels he’s too old to  go back 
to school and some look on training as yet 
another device to diminish their prestige and 
authority  though they  know in their own 
hearts their own practice is rule of thumb.

Behind the training of foremen should be 
the underlying principle of improving their 
status and enhancing their prestige. The 
first step m ust be to  bring them  right into 
the policy picture as they  are th a t part of 
management in constant direct touch with 
the workpeople who interpret the firm’s 
intentions largely through their foreman’s 
attitude. They m ust not be allowed to 
think of themselves as “ the forgotten m en.” 
During courses the usual experience was tha t 
w ith foremen groups the response and dis
cussions were excellent, but the difficulty 
was to judge the results, as the effect is 
indirect and not directly measurable in 
term s of productivity as in operative training.

Booklets of m any kinds were usefully 
issued in man}' war industries, ranging from 
ordnance factory rules and regulations to 
health hints to  girl operatives. Safety hints, 
outline illustrations of named tools, and 
duties of a foreman were valuable. Many 
were clear, concise, well-paragraphed, and 
excellently produced ; most of them  were 
of a convenient size to  fit the pocket of 
working clothes and acted as a constant aid 
to memory.

Technique o f Training
Training in conjunction w ith selection and 

allocation seeks to  develop the hum an being 
so th a t the  best use m ay be made of his 
efforts for the  com m unity in which he works. 
Selection and allocation m ust precede tra in 
ing. Many firms have played with short 
psychological tests on the  same lines as those 
used in the Services w ith the laudable inten
tion of saving tim e in pu tting  the square

peg in the square hole, but the Senior 
Psychologist to the Adm iralty views with 
apprehension the application of these Service 
tests to  industrial organizations as “ they 
are not wide enough in their sweep.” Previous 
experience and present ambition m ust be 
taken into account and a point not always 
observed is th a t psychological tests should 
only be used by a qualified psychologist. 
It m ay not be generally remembered th a t 
as far back as the middle of the 1914-18 war, 
the American Army made experimental use 
of selection tests on a vast scale.

Post-entry training during the war was 
largely unscientific, bu t it satisfied an urgent 
need as it  was obviously a  cruel waste to 
leave the individual to pick up facts without 
knowing whether they  were valuable or 
worthless and to discover well-known methods 
by trial and error. Now, in peace-time, there 
ought to be some way of gathering into one 
net all the war-time experiences, to examine 
closely and to  compare them  in order to 
produce better and more scientific training 
methods.

Training in industry is unlike general 
education in th a t it m ust be a step in advance 
of normal practices. The technique is 
different from teaching the child, the 
university student, or the worker, who finds 
tim e after his day’s work is done to attend  
classes. The average worker is not used to 
textbooks and primers but to posters, 
snappy paragraphs, comic strips, cinema, 
and wireless. Therefore industrial training 
m ust illustrate to a ttrac t and make use of 
films, gramophone, models, epidiascope, 
attractively-draw n pictures and charts, and 
practical demonstrations. There were a 
num ber of attractive instructional Service 
films made during the war, full of humour 
and charm, even on the subject of training 
itself.

Training Staff
W hether recruited from the teaching pro

fession or industry, the training staff, as well 
as possessing special gifts and aptitudes, must 
be re-trained. Even technical teachers 
are rarely able to  break down a job to 
dem onstrate each step, duly underlining 
safety, economy, and speed. The head of 
the training staff should not be promoted 
from the junior staff, nor be a production 
official who has failed to  make the grade. 
If he is to  be an effective departm ental chief 
he m ust have the authority  and standing to 
teach all grades.
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An advanced writer on the subject suggests 
th a t there should be continual interchange 
between production and training staffs, as 
"  this constant osmosis keeps both  fresh ” 
and gives the he to  Shaw’s “ those who 
can do, those th a t can’t  teach.”

Individuals w ith a teaching degree already 
in industry and getting on well were the most 
successful training officials and are likely 
to remain so, as teaching is both an a rt and 
an applied science. Such people will still be 
rare birds un til training becomes an integral 
part of industrial life and the reward offered 
to  the chief trainer of a  firm is well above the 
Burnham  Scale. During the interim  the 
posts m ust be filled by recruits from industry 
w ith special inclinations, willing to  be 
properly trained to train. Manifestly they 
m ust have sufficient practical knowledge of 
th e  work to  command respect and carry 
conviction to their classes. In  every firm 
the senior members of all departm ents should 
be persuaded to take classes and give talks, 
for until a senior official stands up before an 
interested class to  try  to im part his particular 
piece of industrial knowledge he does not 
realize his deficiencies in m atter, method, and 
procedure. A manager lacks an essential 
qualification if he is no wiser after half an 
hour’s discussion with a class on a subject 
of interest to them all.

The trainee, it must never be forgotten, 
is the im portant person and  the sole reason 
for the existence of the departm ent, so th a t 
the first principle is to find out how much 
has been learnt. Fundam entally close 
attention of the class m ust be a ttracted  to 
the most boring subject—a m atter of educa
tional skill. Prof. Smith, of Leeds, tells a 
good story of a  young teacher with a  class 
of noisy unruly hobbledehoys about to be 
instructed in the principles of surface tension. 
O ut of his desk he produced a bowl of soapy 
water and a clay pipe and soon had every 
eye rivetted upon the bubbles he blew. 
Then he gave his talk  and spent the last ten 
minutes finding out how much the class had 
learnt. How different from the university 
lecturer, not so rare as he should be, who, 
turning his back on his students, covers 
several blackboards with intricate diagrams 
and figures, mumbling incoherently to him
self meanwhile.

Conditions for Success

Training m ay be defined as a  branch of 
education th a t affords the opportunity to 
the worker to function better in the pursuit

of his livelihood. I t  can never be a  substitu te  
for experience, bu t it helps people better to  
use the experience they  gain. Experience 
itself is a function of opportunity , not time.

Like all subjects training is based on general 
principles and the  best results are got by 
skilfully applying them  to the particular 
needs of the industrial un it concerned. 
Courses to  be successful m ust be given in 
working hours for operatives and super
visors alike and the individuals attending 
should be for the duration of the  course 
completely divorced from the responsibilities 
of production. If not they fail to concentrate 
and are constantly distracted, w ith disastrous 
results to  the process of learning.

Training m ust be an integral part of the 
firm’s ac tiv ities; not just a tonic dose given 
once to the limp, lame, and lazy, bu t a 
continuous process a t every level to  open 
up the way to further advancem ent—equal 
opportunities for all. All grades m ust be 
included in a complete training scheme and 
scrappy ill-arranged tim e-tables and sylla
buses should be deemed as evil as unpunctual 
workmen’s transport, bad canteen meals, or 
poor shop conditions.

The trained worker is given a sense of 
responsibihty in his job and an a ttem pt is 
made to instil pride and pleasure in his work, 
difficult enough w ith the specialization and 
mechanized production of modern industry. 
He is told “ why ” as well as “ how ” the 
job m ust be done. Some of the workers are 
future foremen and one cannot expect 
an atmosphere of goodwill throughout a 
factory if the employees are denied the means 
of knowing the breadth of their responsibility. 
In  other words operative training should 
strive to  produce the hundred per cent, 
co-operator.

The Training Staff m ust keep themselves 
right up-to-date in factory m e th o d s ; in 
fact, the introduction of new m ethods and 
machines is best done through the T r a in in g  
D epartm ent, which should be always a little 
b it in front of norm al factory procedure and 
practice. If a new m ethod is pu t across 
properly m any a slip can be caught up before 
introducing it into the production line and 
save teething troubles. Also British workers 
in the main are distrustful of new things. 
If employees have heard of them  and been 
properly instructed, opposition vanishes and 
strife is avoided.

Courses should recur for the individual 
worker a t regular intervals, not greater than 
two years, and every step in promotion should
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be accompanied by fresh training appropriate 
to  the grade. Short frequent courses are 
better, as they keep pace w ith the constant 
changes in details of process methods. 
Probably a big firm should take more than 
two years to evolve and establish a complete 
training scheme to cover all grades and 
groups. A small firm can telescope all the 
functions of its training departm ent into one 
person, provided always it is the right person.

Training, like the processes themselves, 
must be ever open to improvement. It 
means a more scientific approach to m any 
industrial problems and more freedom from 
the domination of the rule of thum b fore
man. During the war training had to sell 
itself to all ranks, from the senior adm inistra
tive official to the operative and maintenance 
mechanic. N aturally it succeeded best where 
it had the enthusiastic backing of the heads 
of the concern.

Opposition
In peace-time training will inevitably 

meet all the difficulties tha t any new activity 
does. Higher management, unless it takes a 
long view, will take a poor one when two per 
cent, of the operatives are taken away from 
production. I t  is unlikely in m any cases to 
spare the best people and conditions for the 
new venture and a training centre will not 
thrive hidden in a dark corner equipped with 
out-of-date machinery.

There will always be opposition from the 
self-made manager who never was trained 
and cannot see the use of it. The busy 
section of a firm, already understaffed, 
will not want to  spare a soul for training and 
the slack departm ent will fear training 
may mean demotion, transfer, or even 
dismissal for some. Other managers will 
prefer to tra in  their own people their own 
way in their own shops and in any case all 
their people know their job and are already 
perfectly trained. Serious opposition is 
unlikely from the unions or shop stewards, 
as they gave little trouble in this respect 
during the war, especially in the training of 
women to replace men, where opposition 
might have been expected.

A firm th a t has instituted systematic 
training and persisted m ust be gaining a rich 
reward because labour scarcity means the 
end to any firm skimming the cream of the 
labour m arket and the certainty th a t each 
firm m ust look after a cross-section of the 
working community, including disabled, re
habilitated, ex-Service men.

A im  is Increased Efficiency

The war has emphasized the need for 
greater efficiency in industry. I t  is now 
generally recognized tha t there is plenty 
of room for improvement, but the technique 
for achieving it is by no means completely 
worked out. That work-people to produce 
efficiently m ust be reasonably contented with 
their hours, wages, conditions, and bosses will 
not be contested by practical industrialists. 
In  a happy ship ” workers with a real 
incentive are capable of enormous pro
ductivity, as witness the munitions turned 
out by women and girls here after Dunkirk, 
when they  beat m en’s records even in the 
assembly of gun ammunition, compared 
with the low efficiency, now under examina
tion, of H itler’s cosmopolitan fear-driven 
slave labour. The epic tale of British women’s 
part in winning this war has yet to be told.

The trend in Britain seems to be an attem pt 
to take labour into a sort of junior partner
ship, not co-partnership or profit-sharing, but 
by the ever-increasing adoption of joint com
mittees on production, safety, absenteeism, 
and other m atters where joint action is an 
obvious advantage to all concerned. This 
system allows the workers, through repre
sentatives, to play a part in some phases of 
the management of their own factory and 
to influence to some degree the policies 
and actions of the management.

The success of management and workers 
sitting round a table together depends on 
the creation of m utual confidence and the 
observance of the unwritten rule tha t both 
sides keep faith—the workers’ representatives 
by giving fairly the views of management to 
the workers and the views of their fellow 
workers fairly and clearly to the other side. 
Management, the senior partner, m ust take 
the initiative and realize th a t the workers’ 
representatives are employees still not because 
they have less brain but tha t lack of drive, 
ambition, opportunity, or all three, have kept 
them in the ranks. Management m ust never 
forget th a t the other side of the table is 
frequently handicapped by lack of knowledge 
of industrial history, the problems of 
administration, economic problems, and the 
policies of the departm ent they represent, 
not to mention procedure in committee. 
This is a prime opportunity for the Training 
D epartm ent to render good service and 
provide, through talks and discussions, the 
chance to explain to the councillors and 
committeemen the functions and limits of
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responsibility to production of the various 
ancillary departm ents, often so puzzling 
to the workers, the ladder of approach, the 
structure, policy, and outlook of the com
pany, and, of course, procedure. Such back
ground talks will sweep away m isunder
standing and turn  obstruction into construc
tive criticism.

The Training D epartm ent should also be a 
valuable medium of propaganda and take 
care of the ever-changing position in the work
shops. The safety chord m ay have been 
played too long and be deadening production, 
so pull out the production stop and soft- 
pedal safety. Co-operation and avoidance of 
waste can similarly be stressed.

A further aid to  m anagement is th a t a 
training centre is a good shock absorber 
in the inter-departm ental movement of 
workers ; it makes the transition smooth and 
accelerates the competence of the worker 
in his new task. Training brings all grades 
together and forces them  to share knowledge 
and morale is improved by learning about 
each other’s jobs. A self-respecting training 
departm ent won’t  go on training the wrong 
people and as it is unbiased and impersonal 
the advice on its reports should lead to better 
selection, allocation, and promotion and 
keep a t bay the bogy of favouritism th a t 
darkens the steps of promotion in so many 
firms.

Too much competition between depart
m ents of a firm can cause friction and too 
much friction an explosion, but a little gives 
a nice polish to production. The sounding 
board of factory opinion and feelings is the 
training centre, which by listening to  the 
undertones can best advise when and where 
to act to  relieve the hum an strains.

There are plenty of new ideas on Industrial 
Training ; the difficulty is to separate the 
grain from the chaff and then to  sow the 
grain. Industry  m ust examine for itself 
w hat steps are necessary to get a training 
departm ent started  and the cost of making 
practical use of the new tool. T hat it must 
look after its own specialized training is 
already being insisted on by the Ministries of 
Tabour and Education.

The position of Industrial Training to-day 
is not unlike th a t of “ welfare ” a t the end 
of the last war, when it was recognized that 
the care of the worker’s body was a m ana
gerial responsibility. Now it is becoming 
understood th a t care of the mind m ust be 
added. Training, like welfare, has come to 
stay.

M etal M ining and Training

British-controlled m etal mines are operated 
in all five continents, usually as isolated 
communities, with their only near neigh
bours mining camps like their own. Often 
they are in unhealthy climates and frequently 
in countries where the native standard  of 
living is prim itive and the social life of the 
miners undeveloped or neglected. Some 
were overrun by the enemy and the labour 
forces of others disturbed and depleted by 
the war.

Although in m any lands the scarcity of 
labour will not compare w ith th a t of indus
tria l labour a t home, the turnover will have 
been considerable before norm al conditions 
are restored and the low efficiency of the 
fresh and returned labour a  headache for the 
m anagements of m any properties.

In spite, or perhaps because, of isolation 
some British mining communities abroad 
have developed a high standard  of social 
responsibility as regards the health  of their 
workers and their families, the  education 
of their children, and care of the dependants 
of killed and injured workers. In m any 
countries such duties have been forced upon 
them  as they cannot look to  any com petent 
local authority  to relieve them  of the burden 
and all amenities become a charge on the 
company. The m anagements find themselves 
obliged to manage and control towns and 
villages and provide food and w ater supply, 
sanitation, medical, educational, and even 
religious facilities. For 24 hours a day they 
are serving their workers’ interests, in striking 
contrast to home industries, which have no 
right to interfere in their workers’ lives once 
they have left the factory and, except for 
sports and entertainm ent, little  opportunity  
to do so if they would.

The metal-mining industry  generally, 
governed by geographical and social con
ditions, has thus perforce developed some 
phases of industrial activ ity  in advance of 
home industry. For example, industrial 
medicine is in it.s infancy in th is country 
but a special kind of industrial medicine 
has been practised for decades at m any m etal 
mines from the sheer necessity of keeping 
both the European and native staffs fit for 
work.

Together with most producing industries, 
m etal mining has changed since the begin
ning of the century from employing a 
minority of completely skilled men with a 
large a ttendan t force of unskilled to a labour
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force nearly entirely of semi-skilled specialists, 
owing to  the ever-increasing mechanization 
of underground operations, so th a t the old 
craftsman-miner, who not only broke the 
ground and set the tim bers but first found 
the ore, is almost extinct.

The outstanding difference of mining from 
other industries, including other branches 
of engineering, is th a t, except for tem porary 
war-time surface intrusions, it has not yet 
been seriously invaded by women either in 
professional circles or amongst the ranks of 
the underground workers, so th a t, except 
in primitive places where the old order 
changeth not, the  “ bal maiden ” has not 
reappeared.

British mining men from the middle of 
last century lived through a lively period 
when new mineral discoveries and new 
inventions went hand in hand. New mines 
were being exploited all over the world, 
dynam ite was replacing gunpowder, the 
rock-drill the hand hammer, and electricity 
steam. These pioneers had to train  raw 
natives of m any lands the hard way, by 
picking up the lingo and getting down to 
learn the job themselves, before dem onstra
ting and teaching their miners the new 
ways. Even the older generation of living 
mining engineers, when the world lay a t their 
feet and they could choose where they worked, 
literally from China to Peru, trained men 
of many races to perform all the operations 
necessary to win the ore, concentrate it, and 
assemble and operate machines of many 
kinds. In more settled mining communities 
newcomers were left to pick up haphazard the 
knowledge required for work in mine or mill. 
More often than not this just m eant putting 
the learner with an old hand to pick up his 
bad habits as well as one way of doing the 
job. These ways of training by the pioneer, 
the mining engineer, and the old hand were 
crude, unsystem atic, and obviously wasteful 
by modern standards.

In the “ Bad Old Days ” m any English 
foremen and engineers served abroad in 
unhealthy camps for one contract only, 
lasting perhaps from two to  three years. 
They had no future interest in the job to 
keep them  keen, their chief hobby was 
marking off the days on a calendar, so tha t 
their value as trainers was small and the 
standard  of work achieved by the men 
under them  low. Labour, however,' was 
cheap and plentiful then and there was little 
or no legislation to protect it.

To-day as high a standard of discipline
1— 5

is essential as in a battleship. Not only 
because of the hazards of misfires, pressure 
of ground, falls of rock, poor lighting, and 
other adverse conditions of underground 
work, but because the wide dispersal of 
personnel makes direct and constant super
vision impossible. Underground rules and 
regulations m ust be strictly enforced and 
penalties inflicted on the defaulter on the 
grounds th a t he is endangering the lives of 
his fellow workers.

Of Special Value to Mining

A central training scheme is the medium 
to inculcate and ensure th a t a uniformly- 
high standard of conduct is observed and 
th a t there is equal knowledge and apprecia
tion of the hazards and the precautions to 
defeat them  throughout the whole population 
of the mine.

The same basic needs for training apply 
as in any other industry. W ithin the limit 
th a t does not destroy initiative, the section 
bosses, shift bosses, and foremen, as well as : 
the miners, should be trained to  tackle 
their duties in the same way in order to avoid 
differences of behaviour in different parts of 
the workings or on the transference of 
officials or workers. Specialization, with 
increasing mechanization, calls for trainings'll; 
as well as careful selection and allocation on 
entry  or promotion. Co-operation is of equal, 
if not greater, importance than elsewhere. 
Methods similarly are constantly, becoming 
changed and m odified; propaganda is as 
essential to counteract the insidious growth 
of bad practices. In  times of trouble on 
changing systems of working the training 
centre eases up the transfer and speeds up the 
efficiency of workers. Job responsibility is 
more im portant than in other industries if 
costs are to be kept down, waste avoided, 
and the cycle of operations tightly 
maintained.

To-day m any underground operations are 
becoming so highly mechanized th a t the 
miner as well as the engineer m ust acquire 
a good mechanical sense to give efficient 
service and keep his machine, however 
rugged, in continuous work. Drilling, 
mucking, scraping, loading, hauling, blasting, 
pipe-fitting, ventilation, track-laying, and 
now diamond drilling, are all becoming 
miners’ specialized jobs and making the 
underground workers less interchangeable. 
Even in drilling the tendency is for some to 
become experts in tunnelling and driving 
and others in rising and stoping. Under-
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ground labour is much less fluid and less 
flexible than formerly and this in turn  
demands more organizing ability and 
adm inistrative skill on the part of under
ground officials, who have the responsibility 
of m aintaining the grade and quantity  of ore 
sent to the hoisting shaft.

New machines and new methods are more 
easily introduced, with less teething trouble 
and less obstruction in production, if they 
are explained and dem onstrated before
hand by a departm ent th a t is free to con
centrate, unhampered and uninterrupted 
by production problems, on the proper and 
skilful teaching of the new things uniformly 
with the ability to check whether its training 
has been effective or not.

The miner is mostly an independent type of 
worker liable to do things his own accustomed 
way and disliking a change in his pet habits ; 
above all classes of workers the miner 
must be told why as well as how the work 
should be done. The training staff is there to 
enlist his reason and to  focus attention 
on giving him understanding of his work and 
pride in doing it well. The Services did no 
less and often with worse material. The 
withdrawal of a very small percentage of 
workers from full production for training 
will be amply paid for by the formation of 
good habits and methods, the avoidance of 
an unnecessary variety of ways of doing the 
same job, elimination of sketchy instruction, 
and in counteracting subversive obstruction 
causing costly delays in changing over to 
better methods. Recent discussions on 
technical papers have disclosed the fact tha t 
sometimes there wasn’t  time or opportunity 
to  change a method on introducing a new 
machine, although the author knew it should, 
and wished it could, have been done. A 
training departm ent would have helped.

A mine official m ust know the best way 
to  perform each task, or he will not be able to 
check his men when they depart from the 
right method and the tail will begin to wag 
the dog. He must be trained and taught 
the most effective way to perform a wide 
variety of operations before promotion, so 
th a t he can conform to the standard set by 
the management. When he changes his 
mine, even if it is a neighbouring one, he has 
to meet a new set of problems, as no mine 
has exactly the same conditions as another. 
If he goes from one type of mine to another 
it m ay be m onths before he is competent 
to take complete charge of his duties un
supervised, especially if he has to pick them

up on his own. A training departm ent will 
speed up this m an’s education and increase 
his value.

In opening up a new property  or re
opening an old one speed is essential in 
crystallizing the best procedure for winning 
the ore or making the ground safe. I t  is not 
easy for a manager with m any adm inistrative 
duties speedily to work out and lay down 
the details of operation. A training centre 
is an ideal place for open discussion to 
hammer out the solution of such problems. 
Thus for technical m atters, as well as 
conduct, adm inistration, organization, costs, 
and safety, the basic principles of training are 
as valuable as in any other producing 
industry. The instruction should be con
tinuous and start with the higher officials 
just as elsewhere.

One particular subject, on which nearly 
all officials and drillers need training is the 
ability to th ink and see quickly in three 
dimensions. More people find this difficult 
than is commonly supposed, a fact well 
recognized in teaching art subjects. A simple 
way of finding out in a class is to  give each 
member six matches and tell them  to make 
four equilateral triangles of equal size. 
Few, unless they know the trick, will think 
immediately in term s of solid geometry. 
The making of mine models for teaching 
purposes is an old art and excellent examples 
were exhibited m any years ago a t the Science 
Museum, South Kensington. I t  was thus 
refreshing recently to hear a senior member 
of the profession sta te  how much inform a
tion had been gained by studying a recently- 
made model of an old mine—an excellent 
proof of the value of visual aids in training. 
The hole-director, introduced between the 
wars on the Rand, first for stoping and then 
for driving, was another good example of 
visual aid, especially the vertical wooden 
screen with broomsticks to represent the 
drill-holes of a full round.

Except in mine workshops and labora
tories T.W .I. does not seem to apply to 
mining as well as the comprehensive training 
centre because the la tte r can give close 
attention to explaining “ w h y ” as well as 
" h o w ” on which T.W .I. tends to concen
tra te  and it is not easy to interlard back
ground talks while teaching this way, nor are 
the instructors trained to do so. W here the 
miners are literate booklets are useful and 
already widely used on such subjects as 
the duties of a shift boss, hints to drillers, 
safety precautions, blasters’ guide, and so
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forth. These are best composed by the tra in 
ing staff, who will know the points to stress.

Training in isolated camps can occa
sionally be given an entertainm ent value 
and a ttrac t a larger audience—such as, the 
display of applied physical education given 
by one of our largest iron and steel firms 
to its workers and their families. The showing 
of technical films give a similar popularity 
to training.

A good example of successful formal 
occupational training in another sphere is 
the teaching at the Police Motor Driving 
School at Hendon, where the instruction is 
based on an analysis of the psychology 
of car control and mechanical, anatomical, 
and m ental factors are all taken into account, 
so tha t drivers trained there could challenge 
and beat a team  of racing car drivers in 
dexterity of car handling.

The debatable question of whether such 
instruction as operative and supervisor 
training should be given within or outside 
working hours is answered in one country 
by the following extract from the U.S. 
Wage Hour Law, May, 1939 (Wage Hour 
Interpretative Bulletin, No. 13) : “ Time
spent in attending meetings and lectures 
sponsored by the employer (whether or not 
attendance is voluntary) should be con
sidered time worked if such meetings and 
lectures are related to the employee’s work— 
as, for example, meetings and lectures for the 
purpose of teaching the employee the use of 
new types of machinery on his job, mine 
rescue, fire prevention, and control. In 
addition, time spent in attending any m eet
ings and lectures should be considered hours 
worked if attendance is not wholly 
voluntary.”

It is perhaps unnecessary to point out tha t 
attendance outside working hours must be 
voluntary so th a t much of the value of the 
lecture or meeting is lost by absenteeism. 
Moreover, miners and officials coming off 
shift or about to go on the “ graveyard ” 
shift are poor learners ; they are either 
physically tired and m entally dulled or 
inclined to be resentful at having their leisure 
broken into.

Time-tables m ust be carefully planned to 
give effective instruction and yet interfere 
as little as possible with production. Spas
modic lectures and discussions a t irregular 
intervals do little good. Balanced sylla
buses and time-tables are best made by those 
accustomed to make them or boredom, 
m ental indigestion, or- lack of interest will

result. Training is a special branch of educa
tion and is best left in the hands of those 
qualified to carry it out. The average mining 
engineer is not necessarily gifted in such 
m atters ; in fact, the technical Press have 
sometimes taunted him with not being able 
to express himself in writing and not being 
taught to do so. Much less is he taught 
to train.

Mining engineers with teaching degrees 
m ust be as rare as white blackbirds and until 
the big companies adopt systematic training 
as an integral part of their organization 
they will remain so. Meantime among the 
staff of large companies the best and most 
senior man with special inclination and 
aptitude should be chosen. The pre-requisites 
are a practical knowledge of mining, as wide 
experience as possible, good personality, 
a knowledge of the language of the country 
he works in, and a willingness to be trained 
to train.

This presupposes a good well-paid type 
of man but not greatly dissimilar to the type 
of senior man employed by a few American 
machinery companies between the wars, who 
were college graduates who had spent 
several years in the works, with a knowledge 
of the language of the country to which they 
were posted sufficient to be able to jolly 
the miners a t the face, to whom they were 
teaching a new machine, and afterwards 
discuss the theory in the mine manager’s 
office.

The training on the technical side must be 
highly specialized and occupational. While 
it would be absurd to teach the varieties of 
square-set timber joints in a narrow lode mine, 
nevertheless the range of information re
quired is usually much greater than antici
pated, causing surprise and sometimes even 
repudiation of a scheme.

It is claimed th a t post-entry training is 
im portant and the man in charge as much a 
factor for successful operation as the mine 
efficiency engineer, safety officer, or personnel 
manager. If no suitable person exists within 
the organization it is better to seek one 
outside than promote a " near-miss.” The 
lecturers in most cases will be the mine staff 
and it will do them good to learn how to 
im part knowledge and to  clarify their ideas 
and speech.

Present Training Uneven
In some mining areas, as mentioned above, 

a high standard of industrial human rela
tionship has been attained, but apart from
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safety little is published on organized con
tinuous labour training. On the R and the 
principle of continuity  of training is clearly 
understood in safety m atters, because the 
certificate held by officials is valid only for 
three years, after which they have to  take 
a refresher course to obtain a new certificate ; 
similar conditions apply to rescue workers. 
At the Consolidated Mining and Smelting 
Co. of Canada the sons of workers are 
taugh t a trade, w ith m athem atics and 
general science as ' background subjects—a 
sound form of initial training. Elsewhere in 
a British mine a scarcity of drillers decided 
the m anagement to select three foremen with 
previous knowledge of machine dem onstra
tion and instruction to s ta rt a school, where 
miners who had applied to the mine office 
to become drillers were trained in the use of 
drifters, stoper, and jackhammers as well as 
blasting with electric delays and safety fuse. 
The course lasted ten weeks, during which 
time they were under all three instructors 
in turn. If a trainee passed a senior official's 
test a t the end of his course he became a 
driller and each instructor got 30s.

A most successful Canadian mine 
mechanical engineer, before he did a major 
changeover in the mill a t E aster or Christ
mas, held classes with a blackboard for all 
the tradesmen concerned to discuss and work 
out a close time-table for each man.

At another British mine all the shift bosses 
met regularly during the w inter m onths to 
discuss the merits and snags in different 
m ethods of stoping, rising, and drilling 
rounds in drives as well as safety precautions. 
The Rand hole-director wooden screen and 
broomsticks were copied and used success
fully for instruction in m any places. During 
this war the same device was used to teach 
sappers to  make a good clean cut in their 
tunnel rounds at Gibraltar.

The Anglo-Iranian Oil Co., though not a 
mining company, is a  similar isolated 
British community. I t  takes training 
seriously for both boys and adults and has 
established a training school th a t is almost 
a university.

In  th a t most highly organized British 
m etal mining community, the Rand, the 
South African Government Training School 
trains young men in the general principles 
of mining and up to the practical standard of 
gaining a blasting certificate. This is excep
tional as few British mining centres can look 
for local, or central, governmental aid in 
vocational training.

In  some ways and in some places B ritish 
mining lags behind. A fair example is the 
use of the hoe for the collecting and loading 
of ore and waste in common use from the 
Iberian Peninsula, through Asia, to  Japan . 
I t  is easy to prove th a t the m iner’s shovel 
is a more efficient tool, using less w orker’s 
energy and shifting more m aterial. This 
conservatism can be overcome by  education 
and continuous practical training, because 
the African, who is no more teachable than 
the Southern European or Asiatic, has been 
taugh t to use the shovel.

In  Japan  between the wars some American 
m ining men did make a  valiant effort to  
tu rn  from hoe to  shovel. As related in the 
Engineering and M ining Journal some years 
ago they built bins on the surface, brought 
ore from underground, and even engaged a 
golf professional from the States to  teach the 
natives stance and the proper co-ordinated 
movements for shovelling.

A m isdirected effort was th e  mine work
shops m anager’s decision to  replace the 
springy wooden shaft of th e  hoe by 
scrap 1-in. iron piping to  reduce cost and 
increase the life of the  handle. No one fore
saw the sore hands and jarred  elbow joints, 
but the miners threatened to  strike and the 
m anagem ent had to  back down. A training 
departm ent properly run  would have tried  
out the idea and discussed it w ith users and 
thus'avo ided  the  strife.

These brief notes of various happenings 
a t different places tend  to  show th a t labour- 
training in m etal mines is in ju st the same 
uneven sta te  as in industry  a t home.

Good Labour R elationship  V ital
Recently in the Press of other nations the 

British have been violently a ttacked  for 
neglecting the m inds and bodies of Far 
Eastern races w ith whom they  live and work, 
w ith the accusation th a t they  made no 
a ttem pt to improve their standard  of living 
or education. Even so the conduct of British 
mining companies compares well w ith th a t 
of other Europeans. Pope Pius X I in his 
memoirs, after relating a visit to some gold 
mines under British control, rem arks how the 
English, with their practical ability  and 
characteristic courage, are to  be praised 
“ because of the liberality w ith which they  
ensure the safety of our (Italian) workmen, 
who elsewhere are often sacrificed to  a 
murderous economy.”

The British, in spite of traditional snobbish
ness, have a genius for co-operation in sport
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and also, it would appear, in joint committees 
in industry, shown by their rapid growth in 
the home country and some of the Dominions, 
probably because of their ingrained sense of 
fair play, ability to compromise, spirit of 
tolerance, and dislike for violence.

The interests of management and men are 
more closely identified in m etal mining 
abroad than in almost any other industry, 
as all conditions and hazards of climate and 
workers’ conditions are shared and the 
British tradition demands th a t the  senior 
official goes a t once where danger threatens 
and takes charge or for ever loses the respect 
of his fellow-workers.

The logical effect of training tends to bind 
the to ta l population of a mining camp into a 
more closely-knit com m unity and should be 
an asset ir  these days of rising wages, loss of 
flexibility of labour force, and the low 
efficiency of fresh labour on specialized jobs, 
as it is increasingly desirable to m aintain a 
steady and contented body of workers.

Closer relations between management and 
men envisages educating the workers in 
company aims and policies, with the manage
m ent standing up to critical discussion. 
Industry at home is recognizing th a t this 
step gains more in co-operation than it 
loses in authority. " Monty ” kept all ranks 
in the picture and was singularly vindicated, 
yet he unquestionably held the reins of 
management. The late S. G. Blaylock,

a great hum anitarian and a great mining 
engineer, through the creation of his Co
operative Committee a t Consolidated, gave 
an outstanding example of an intim ate 
exchange of views between management and 
men creating a contented and friendly 
community which had previously been a 
centre of strife.

In m etal mining it is natural to turn  to 
the United States for comparisons and there 
the mining engineer is less shut away from 
the influences of other industries because of a 
much tighter national industrial economy. 
They can observe a t first hand the trends 
in the widening of managerial functions and 
responsibilities. In  similar British circles 
distance and isolation prevents this too often, 
so th a t the tendency is to become introspec
tive and parochial.

H eadquarters’ engineers are probably not 
often called upon to report on general social 
trends in home industry, as it would perhaps 
be deemed to interfere w ith the authority  of 
local managements, and they tend to look 
upon industry here a t home as little more 
than  a  source of supply of machines and 
material. Should this be so ? Would it not 
be healthier for the industry at large if a 
suitably-chosen headquarters’ official kept 
the m any distant managements concerned 
up to date in the rapid change's in human 
relationships in other industries—just to 
put ideas in their heads on this vital subject ?

Gravimeter Test in a British Oilfield
An account of a recen t dem onstration of the use of the N orgaard  Gravim eter staged in Nottinghamshire.

Introduction

Representatives of the M a g a z in e  were 
recently afforded the opportunity of witness
ing a test dem onstration of the Nprgaard 
gravimeter, a brief description and illustra
tion of which appeared in the April issue. 
This was arranged through the courtesy of 
the Anglo Iranian Oil Co., L td., and took 
place on May 8 a t three stations in the 
Eakring area of Nottinghamshire, between 
6 and 10 miles west of Newark-on-Trent. 
The three stations at which readings were 
to  be taken had been used as bases for 
previous gravimeter surveys by the com
pany and their relative gravity values were 
therefore well known. The distances by road

between the stations are approxim ately as 
follows :— Kirklington -Southwell, 3 J  miles ; 
Southwell-Oxton, 4 \  miles, and O xton- 
Kirklington, 5 miles. The stations were 
located by the roadside and the readings 
taken during the test were in some instances 
delayed on account of passing traffic. All 
these places lie in the neighbourhood of the 
Eakring oilfield and the nature of the 
structure in the Carboniferous Limestone of 
the area is indicated in the accompanying 
map (Fig. I).1 In  charge of the dem onstra
tion was Mr. H. Hedstrom, of the Electrical 
Prospecting Company of Stockholm, who 
took the various readings referred to later.

1 L e e s ,  G. M., and T a i t t ,  A. H., Q .J. Geol. Soc., 
Vol. Cl, P a rts  3 and 4, Feb. 28, 1946.



The N0rgaard Gravimeter
In  til? description of the Nprgaard gravi

m eter already mentioned reference was made 
to the essential feature of the instrum ent—-
i.e., a nearly horizontal quartz pendulum 
supported on a horizontal torsion fibre of 
fused quartz fixed' in a quartz frame. . This 
system, diagram m atically shown in Fig. 2, 
is immersed in a liquid and completely 
enclosed in a thick copper casing, protected 
against outside tem perature variations by 
thick insulation. The casing is provided
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Fig. 1.—  
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with a small glass window through which 
movements of the pendulum can be observed 
by means of a microscope by way of a system  
of mirrors. The construction is clearly 
shown in the accompanying cross-section of 
the gravimeter.

The complete instrum ent weighs approxi
m ately 25 lb. and its tripod 13 lb., the  overall 
dimensions being: W idth 8j i n . ,  length
12 in., and height 16 in. I t  is a light and com
pact unit which does not require batteries 
and charging sets. I t  is easy to  transport
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Fig. 2 . -  
Diagram m atic 
Representation  

o f the
Quartz System  
in the 
Norgaard 
Gravimeter.

and unaffected by normal usage, although 
the quartz pendulum is never clamped. 
The instrum ent has a small and steady 
drift and a small and simple tem perature 
correction, so th a t it is well suited for use in 
place of pendulums for long-distance and 
geodetic surveys. The need for determ ina
tion of “ scale value ” is eliminated, since 
the scale value is a function of the angle 
measured. The time for setting up, taking 
observations, and moving out from the 
station is four to five minutes.

Observations taken w ith the instrum ent 
consist in measuring the angle of displace
ment from the horizontal of the quartz 
system about an axis parallel to the torsion 
fibre when the torque exerted by the pendu
lum due to gravity  is balanced by a pre
determined torque in the fibre. This angle 
is measured by micrometer (micrometers are 
shown in Fig. 3) with an accuracy of approxi
mately 0-3 to 0-4 seconds of arc, which 
corresponds to an accuracy in gravity 
determination of about 0-03 to 0-04 mgal. 
for one observation. In field work an accuracy 
of i  0-014 mgal. (expressed as the probable 
error of the mean of three determinations) 
has been obtained in the determ ination of 
the gravity difference between stations half 
a mile apart.

Eakring Test Conditions
On the occasion of the test in the Eakring 

field observations were taken between 12 
noon and 1.30 p.m. in bright sunny weather, 
with a fresh easterly wind. The air tem pera
ture, which had been approxim ately 10° C. 
in the morning, rose to approximately 
20° C,. in the early afternoon. At the com
mencement of the test the instrum ent 
tem perature was about 13-5° C. and rose 
to nearly 17° C. some three hours later.

Observations were taken without protection 
from the sun and no special windscreen was 
used. The instrum ent was carried by hand 
and transported between the three stations 
on the seat of a car.

The gravimeter had recently left the factory

Fig. 3 .— Cross-Sectional View o f  the 
Nurgaard Instrum ent.
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and there was therefore no accurate inform a
tion on its average hourly rate of drift 
during field work. The particular quartz 
system  had been under observation in the 
laboratory and showed a drift of 1-75 mgal. 
per day.

Before departing for London Mr. H edstrdm  
had himself re-set the instrum ent to a gravity  
value of about 670 mgal. A reading taken in 
Stockholm a t 11 a.m. on May 2 gave a figure 
of 671-6 mgal. and a reading taken a t the 
National Physical Laboratory a t Teddington 
a t 4.40 p.m. on May 6 gave 22-8 mgal.— 
a difference between Stockholm and Tedding
ton of 648-8 mgal. The gravity  a t the 
reference point in Stockholm is given as 
981-847 cm ./sec.2, based on several pendu
lum connexions w ith Helsinki (g =  981-915), 
which in tu rn  has been connected with 
Potsdam  through a good m any measure
m ents from 1896 to 1935. From the difference 
between the gravim eter readings in Stock
holm and Teddington the gravity in Tedding
ton  would be 981-198, assuming no drift 
a t all for the instrum ent during the four 
days’ journey from Stockholm. The most 
probable value for the gravity in Teddington, 
relative to  the old absolute measurements 
a t Potsdam , is, however, 981 • 1953, as 
determ ined through indirect connexions via 
British and other reference points. The most 
probable value for the drift of this Nprgaard 
Gravimeter during the journey from Stock
holm to  Teddington would therefore be 
3 mgal., equal to 0-7 mgal. per day, which 
checks very well w ith field experience when 
working with other gravimeters of the same 
type—such as the one now being used by 
the Geodetic Institu te  in Stockholm for the 
gravity  survey of Sweden.

Theory

In  a  report on the Eakring test Mr 
Hedstrom points out th a t the relative gravity 
values measured by means of this gravimeter 
are referred to a “ g0 ” value, a t which the 
moving beam of the instrum ent would be 
horizontal in the coincidence position at a 
predeterm ined “ working tem perature.” At 
a gravity  value g1( larger than gD, the 
coincidence position is obtained when the 
casing containing the quartz system is 
tilted  by a certain angle cq from its horizontal 
position, about an axis parallel to the torsion 
wire. In this position the moving beam forms 
the same angle 04 from the horizontal, 
because coincidence is always obtained with

the beam in the same position relative to  the 
casing. I t  follows th a t :—-

So  =  gl X  C O S cq .

T hus g! =  -^2—
0 1  C O S iq

=  g 0 X V l  +  ta n 2ajl 
=  go (1 +  i  t a n 2̂ )

The relative gravity  value referred to  above 
is thus :—-

gr =  gl -  go =  go X i  X t a n 2a i .
The value of tan  a for the  up and down 

tilt of the casing containing the quartz 
system in the instrum ent is determ ined by 
means of two m icrom eter screws (Fig. 3) 
working horizontally against opposite sides 
of a vertical lever a ttached  to the casing. 
The distance D from the centre of the  bearing 
(at the bottom  of the instrum ent), about 
which the casing is tilted, to  the centre of the 
micrometer screws is (in the particular 
instrum ent) 263-02 ^  0-01 mm. The hori
zontal displacement m of the vertical lever 
along the common centre line of the two 
m icrometer screws (generally 3 to  6 mm.) is 
m easured to 0-0005 mm., corresponding to 
one-tenth of a  scale division on the micro
meters. Then tan  a is equal to the ratio  m  : D 
(with a  small correction factor C due to  the 
thickness of the lever against which the two 
m icrometer screws bear). I t  follows th a t :—

C2
gi -  go =  go x  i  x  m 2 x  —

For the instrum ent used a t the  test this 
expression can, Mr. H edstrom  points out, 
be w ritten for all practical purposes :— 

gx — g0 =  7-00 X m 2 mgal. (m in mm).

The scale value of the m icrom eter divisions 
for a micrometer reading M is therefore :—-

dg m gal 
dM scale div. 

dg dm  
dm  X dM 

=  14 m  x  0-005 
=  0-07 m  m gal/scale  div.

In order to  obtain the value of m  from the 
micrometer readings a correction has to  be 
applied equal to the reading on the  two 
micrometers when the lever is in the vertical 
position. W ith the instrum ent used this 
reading was 0-4725 mm., which has to  be sub
tracted  from all m icrom eter readings in order 
to obtain the m value. This value squared is 
then multiplied by 7-00 and the resulting 
relative gravity  value is referred to  “ working
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tem perature ” by applying a tem perature 
- correction.

In taking readings Tx is the tem perature 
in degrees Centigrade at the interior surface 
of a horizontal cylindrical casing (outside 
diameter 5T6F in., inside diameter 3 ^  in.), 
which contains the heavy parallel piped 
copper casing enclosing the quartz system. 
The cylindrical casing has a 1J  in. thick 
thermal insulation (cork in this case). T2 is 
the temperature of the heavy copper casing 
(cross-sectional area I f  in. x  1|  in.) in which 
the quartz system is mounted. Between this 
copper casing and the inside of the cylindrical 
casing there is an additional layer of thermal 
insulation. The Tx and T2 values, which are 
read to 0-05° C. (divisions a t every 0-5° C.), 
are plotted against the time to give curves 
showing the tem perature changes in the 
instrum ent during g. day’s field work. 
Because these tem perature changes are com
paratively slow, owing to the thick therm al 
insulation of the instrum ent, the curves 
must be smooth and without breaks. By 
reading the correction tem perature, t c, off 
the T2 curve, a t the time corresponding to 
each gravity determination, it is thus possible 
to  obtain a greater accuracy in the determ ina
tion of t c than  th a t obtained by visual reading 
w ith an error of 0-05° C. R  is the reading

in micrometer scale divisions (of 0-005 mm.) 
on the right-hand micrometer and L is the 
corresponding reading on the left-hand 
micrometer.

Test Readings

Sample readings taken at the Kirklington 
station are given in Table 1. Here the two 
mean values differ by 0-075 scale divisions, 
which is equal to about 0 • 026 mgal., although 
the difference between the first two R  values 
indicates difficulty of observation, probably 
due to wind gusts. Mean of observations

=  5-0 m m  -)- 90-71 scale divisions.
=  5-4535 mm.

Correction — 0-4725 mm.
m  =  4-9810 mm. 

m 2 =  (5-0 -  0-0190)2 =  25-0 -  0-19 
7-00 m 2 =  175-0 -  1-33 =  173-67 mgal.

Correction tem perature t D read off the 
T2 curve for the tim e 12-085 hours was 
13-55° C. ; tem perature correction is thus :

-  0-0202 (19-8 -  13-55)2 
=  — 0-79 mgal. 

gr =  172 • 88 mgal. a t  12-09 hours

Similar observations were taken at South- 
well and Oxton and a sum m ary of the results 
obtained is given in Table 2. The resulting 
gravity values are : Kirklington, 172-92 mgal. 
(mean) ; Southwell, 167'58 mgal. (mean),

JU LY , 1946
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Table 1

Kirklington. Time. T» t 2
A rrival a t  S ta tion 1 2 - 0 1 — —
T em perature  reading 12-04 13-8° 13-55
1st O bservation . — — —
,, ,, com pleted 12-07 —- —

2nd O bservation — — —
,, com pleted . 1 2 - 1 0 — —

Table 2

Station. Time. Relative gravity.
K irk ling ton 12-09 172-88 mgal
Southwell 12-25 167-63 , ,

O xton 12-51 162-44 , ,

Southwell 13-13 167-61
K irklington 13-33 173-05 ..

R. L.
5-0 mm. 5-0  mm

97-4 83-5
98-8 83-0

100-6 81 -0
100-3 81-1

Correction fo r  
drift

(0-07 mgal. per hr.) 
Nil

-  0 - 02 mgal
-  0-05 „
-  0-07 „
-  0 - 1 0  „

M ean of 
R  and  L.

90-675

90-75

Corrected relative 
gravity value. 
172-88 mgal. 
167-61 
162-39 
167-54 
172-95

and Oxton, 162-39 mgal. (mean). Therefore 
the difference Kirklington-Southwell is 
5 ■ 34 mgal. and Southwell-Oxton, 5-19 mgal.

The drift correction figure of 0-07 mgal. 
per hour is the mean of the rate of drift 
between the two observations a t Kirklington 
and the two observations a t Southwell 
obtained by weighting the apparent rate of 
drift in proportion to  the lapse of time 
between the first and second observations 
in each case. The difference between the two 
Kirklington determ inations was 0-16 mgal. 
in 1 hr. 24 min., or 0 -12 mgal. per hour. The 
difference between the two Southwell deter
minations was 0-02 mgal. in 0 hr. 48 min., or
0-025 mgal. per hour. The ratio between the 
times is :—

1 -4 
0- 8

=  1-75

and thus the weighted mean will be 
(0-12 x 1-75) -  (0-02 x 1)

9 -75
0-21 - 0 - 0 2  

_  2-75
=  0-07.

After the test, when the value of the above 
differences had been reported, the  values 
obtained by m any previous determ inations 
by the Anglo Iranian  Oil Co. were given 
as :— Kirklington-Southwell, 5-46 mgal., and 
Southwell-Oxton, 5 ■ 19 mgal., w ith a probable 
error of about ¿ 0 - 0 5  mgal.

After the test the instrum ent was demon
strated  and members of the p a rty  were 
given the opportunity  to  take observations, 
the instrum ent remaining in the  same 
position all the  time. An illustration of 
the instrum ent in use at K irklington is 
given in Fig. 4.

Precipitation of Gold by the Merrill-Crowe 
Process

By J-

The author, until recently  in charge of a gold 

Introduction

The “precipitation of gold from cyanide 
solutions by zinc dust in the Merrill-Crowe 
precipitation plant has almost entirely 
replaced the older m ethod using zinc shavings 
in zinc boxes. The present short article is 
w ritten entirely from a practical point of 
view. A few tips are given, which it is hoped 
may be useful, bu t the chemistry of the

. Vivian

mill in W est Africa, gives som e operating  hints.

subject has not been touched on, since full 
details have already been given in m any 
textbooks.

The Merrill-Crowe plant looks complicated 
a t first sight, although its object is quite 
simple. F irst, the  gold solution is filtered 
and its oxygen content is removed by a 
vacuum. The next' step is in tim ate contact 
w ith zinc dust and, finally, the  zinc-gold 
precipitate is collected for further trea tm en t
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which ends in the production of gold bars. 
A small q uan tity  of a lead salt, generally 
lead nitrate, is used, because a lead-zinc 
couple is a more efficient precipitant than  
zinc by  itself. Diatomaceous earth  (Trade 
Name “ Hyposupercel ” ) m ay be used to 
coat the precipitate filter leaves and forms 
an almost perfect filtering surface. I t  is 
composed of extrem ely finely-divided silica 
and acts as a flux when smelting after a 
clean-up.

F low -Sheet
The following is a short description of the 

flow of the plant. Referring to the accom
panying figure, a dry vacuum  pump, 
connected by a barom etric leg to  the top  of 
a vacuum  receiver, m aintains a vacuum  in 
the receiver and draws solution through the 
filter leaves in the clarifier tank. The receiver 
is fitted w ith a  solution indicator (a float 
connected by a rod to  a float control valve) 
as shown ; solution is discharged from the 
bottom  of the receiver by  a liquid-sealed 
centrifugal pump. The float value is adjusted 
so th a t the intake and discharge to  the 
receiver remain constant and the level of the 
solution is m aintained about half-way up the 
solution indicator. The receiver is fitted 
inside w ith wooden grids and weirs, so 
arranged th a t the solution is divided into 
th in  layers and drops. The vacuum acting 
on the solution as it falls to the bottom  of the 
receiver removes practically all the contained 
oxygen.

The liquid-sealed centrifugal pump delivers 
to  a small steady-head tank, into which the 
requisite quan tity  of zinc dust is fed through
out the 24 hours. Combined with the belt- 
type zinc feeder, there is often a wet re-agent 
feeder, feeding a solution of lead n itra te  to  
the same tank.

The de-aerated gold solution, carrying the 
correct am ount of precipitant, gravitates 
to  the bottom  of a circular tank  with conical 
bottom  (precipitate filter tank) in which 
filter leaves are im m ersed; this tank  is 
fitted w ith a s tand  pipe and a slow-speed 
impeller agitator. A small barren-solution 
pum p is connected to  the filter-leaf manifold 
and draws solution through the filter leaves, 
delivering it to  barren solution storage for 
further use. Owing to  the gentle agitation 
the zinc dust is kept in suspension until it 
forms an evenly-distributed cake on the 
filter leaves and as the solution is drawn 
through this cake practically all the gold is 
precipitated.

A centrifugal precipitate pum p is connected 
w ith the bottom  of the cone of the precipitate 
filter tan k  and a t clean-up tim e delivers the 
solution and precipitate to a clean-up storage 
tank  ; when the former tan k  is em pty the 
leaves are washed and the washings sent to  
the  same pump. A clean-up storage tan k  is 
not absolutely necessary—if a  small filter- 
press is available the precipitate pum p can 
deliver direct to it ; the only disadvantage 
is th a t the clean-up takes a little  longer.

A lternative flows are provided for in case 
of imperfect clarification or imperfect pre
cipitation ; cloudy solution can be returned 
to  the clarifier, from the vacuum  receiver, 
by  the liquid-sealed'pum p. If precipitation 
is imperfect and the so-called barren solution 
carries gold the barren-solution pum p can 
retu rn  it to the precipitate filter tan k  instead 
of sending it  to  storage and it  is circulated 
until the gold is all precipitated.

In  addition to  the filter-leaf type of p lant 
shown small p lants can be provided with 
bag-type filters and in large p lants the 
precipitate is accum ulated in a filter-press 
instead of on leaves.

The Merrill-Crowe precipitation p lan t is 
very efficient and w ith careful supervision 
the barren solution should only carry a trace 
of gold and should never exceed 0-05 dwt. 
per ton.

Process Troubles

Troubles do occur and their cause is some
times difficult to  find. Fortunate ly  faulty  
precipitation can be spotted  a t once by 
carrying out regular colorimetric tests for 
gold in the barren solution. This test is too 
well known to need description. I t  is simple 
and sensitive and it can be carried out by  an 
intelligent lab. boy, who should be checked 
a t intervals, making sure th a t he is not using 
tin  solution in which the stannous has all 
oxidized to  stannic chloride.

The following are some of the causes of 
faulty  precipitation :

Imperfect Clarification.—The gold solution 
should be crystal clear after passing the 
clarifier. I t  should be very carefully examined 
for the slightest sign of m aterial in suspension. 
If it is a t all cloudy, precipitation will not 
be efficient and there will be an increase in 
the bulk of precipitate to be dealt w ith a t 
clean-up time.

Sand clarifiers are very satisfactory. There 
should be a t least two of these, so th a t pre
cipitation can continue when it is necessary
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to change the sand in one of them. The sand 
used is often the under-flow from a cone 
classifier, which is included in the circuit for 
th is purpose.

Two leaf clarifiers in series give good 
clarification, provided the leaves are removed 
and washed at regular intervals.

Faulty Zinc Dust.—The formation of 
lumps in the zinc dust, due to moisture 
entering containers in transit, will affect 
precipitation. The dust on the feed belt 
should be examined ; it should be of the 
consistency of flour and there should be no 
feel of roughness to the touch. Dry grinding 
the dust in a laboratory ball-mill will often 
put m atters r ig h t ; care m ust be taken to 
stop grinding before too much heat is 
developed or the zinc m ay become oxidized.

Irregular Feeding of Zinc Dust, or Feeding 
Too Small a Quantity.-—If the shift-boss in 
charge of the plant has forgotten to place 
dust on the feed belt and the p lant has 
been running for some time without zinc, the 
value of the barren solution will, of course, 
rise. The same applies, to a less extent, to the 
lead n itrate feed. The quantity  feed is in the 
metallurgist’s hands and should be detailed 
in the Instruction Book.

Insufficient Cyanide Strength.—If the gold 
solution is low in cyanide, its strength can 
be increased by adding solid cyanide to the 
clarifier, or better, by a drip of strong 
solution to the steady-head tank to which 
the zinc dust is fed.

Ordinary cyanide solutions in use are 
generally quite strong enough for satis
factory precipitation. W hen periods of 
circulation within the plant are necessary, 
the cyanide strength m ay fall considerably 
and when precipitation is resumed the barren 
solution may carry gold.

A ir Leaks in the Circuit.—The plant should 
be carefully examined for air leaks, especially 
in connexion with the liquid-sealed pump. 
Any oxygen entering the circuit a t this point 
will cause trouble.

Leakage through Precipitate Filter Leaves.— 
If any of the filter leaves are faulty and 
precipitate is being drawn through them  
by the barren solution pump, it will be 
dissolved in excess cyanide solution and 
increase the value of the barren solution. 
Leaves should be examined a t clean-up time 
and any doubtful ones replaced. The use of 
“ supercel ” will help to prevent leakage.

Height of Solution in  Vacuum Receiver.— 
Unless this is correct and the solution can 
be seen in the indicator de-aeration will be

imperfect and this will affect precipitation. 
If the solution level is not correct, the 
connexion between the float and float control 
valve requires adjustm ent, or the float may 
be leaking, in which case it will have to be 
removed and repaired.

Conclusion

There are, of course, other causes of faulty 
precipitation, especially when dealing with 
solution from, say, the treatm ent of flotation 
concentrate. In  such cases the solution may 
be foul and the trouble may be entirely of a 
chemical nature. In  some cases solutions 
m ay have to be discarded and an entirely 
fresh solution made up throughout the plant.

The quantity  of zinc dust used varies and 
m ay be as high as 0-13 lb. per ton of solution. 
The quantity  of lead nitrate, to give good 
precipitation, is usually about 10% of the 
weight of the zinc ; “ supercel,” when used, 
is about 10% of the wet precipitate pro
duced. The last-mentioned m aterial is 
added to  the precipitate filter tank when it is 
filled after c lean-up; circulation of the 
solution then takes place for about two 
hours before any addition of zinc dust.

In addition to frequent colorimetric tests 
of the barren solution, drip samples from 
both this and from the gold solution are 
assayed daily. All solution leaving the 
plant is metered. From these the theoretical 
quantity  of gold which should be recovered 
can be estimated.

Ore-Dressing Notes
(1) General.

W ar-Tim e Progress

A recent " progress report ”  on ore trea t
m ent in the U nited States during the war 
years, made by E. H. Rose,1 makes inter
esting reading. W ar secrecy and restriction 
of travel have a t times made accurate 
reporting in these Notes difficult—impossible, 
indeed, in some developments. For instance, 
the part played by mineral dressing in the 
production of ■ uranium  is not generally 
known. As with so m any treatm ents to-day, 
however, the later stages of purification in

1 M in . M et., Feb., 1946.
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this case m ust be chemical. Indeed, the 
suggestion th a t this column should be re
nam ed “ Ore-Processing Notes ” made some 
years back was more factual than prophetic. 
The author named, quoting Taggart’s defini
tion of mineral dressing as, “ the art of 
treating the crude mineral crust of the earth  
to produce therefrom primary-consumer 
derivatives,” comments th a t :—

The chem ital engineering tren d  has forced (his) 
review  to  follow th e  facts . . . in to  th e  chem ical 
engineering of, m inerals, ra th e r th an  to  cling futilely 
to  th e  narrow er definition of a bygone day. To 
draw  fine d istinctions betw een m illing and m ineral 
dressing and include a definitive lim ita tion  th a t  no 
feed constitu en t shall undergo a change of s ta te  
is no longer valid  in 1945. . . .

The old boundaries between ore-dressing and 
pyro-metallurgy, electro-metallurgy, or 
hydro-m etallurgy are gone. If there is enough 
bulk in a low-grade deposit to make cheap 
bulk handling possible, then it is up to the 
ore-dresser to devise a production-line process 
to  extract the value, whatever m ay be its 
initial or final chemical combination. He 
has the whole field of physical, chemical, and 
electrical technology to exploit, providing 
only th a t he shows a final profit adequate 
to the risk.

Some of the new techniques cited in the 
article reviewed here have already been 
discussed in these Notes. For instance, the 
recovery of tungsten from a manganese- 
iron ore by something akin to the old Oxland 
process technique—th a t is, by  crushing, 
sanding, pelletizing w ith suitable salts, 
sintering, and leaching out a soluble tungstate 
for precipitation with acids. The amphoteric 
minerals—vanadates, chromates, molybdates, 
stannates, and aluminates—are all capable 
of this type of handling.

In  the war years flotation has gone ahead 
and is becoming controllable with increasing 
scientific precision. Non-metallic and oxi
dized ores are commercially floated and new 
collecting and modifying agents continue to 
be developed ; even cassiterite is reported 
to have been floated on an experimental 
scale. Spodumene, felspar, potash, silli- 
m anite, ilmenite,' garnet, pyrophyllite, oxi
dized copper and lead, lithium, and phosphate 
are among those rising in response to suitable 
conditioning. In  addition flotation has 
ranged beyond mineral dressing into sugar- 
beet processing, brewing, and rubber work. 
Tannin derivatives are in increasing use as 
depressing agents, being specific to silica, 
calcite, and pyrite.

In  comminution perhaps the most im por
ta n t trend is tow ard the use of the rod-mill 
as an interm ediary between fine dry crushers 
and the secondary ball-milling circuit 
charged w ith 1-in. balls or even f-in., the 
reported effect being increased capacity with 
less dust, slime, and steel consumption. 
Small forged balls are being produced by the 
hot-shearing of square bar, followed by 
pressing to round the resulting cubes. 
A lternatively to  rod-milling some flow
sheets use low-discharge prim ary ball-mills, 
grates or diaphragms for this purpose being 
increasingly favoured.

In  connexion w ith circuit control the 
H aultain infra-sizer is selling well to mill 
laboratories. Autom atic control makes 
steady headway, two plants now leaving all 
water adjustm ents to the instrum ents. 
Among new machines of which few details 
have yet reached England is a sink-float 
machine in which the ore forms its own 
selecting medium in the space between a 
fixed outer cone and a riffled inner one 
which revolves a t 15 r.p.m . A complex of 
forces is brought to bear on the feed and 
field trials are in progress on some iron mines.

Among autom atic controls th a t of the 
p a  value is extending its use. One mill 
controls the addition of x an thate  autom a
tically. In pumping, constant head and 
autom atic adjustm ent of speed to  load have 
been developed. Microscopic exam ination 
of particles is aided by the use of slides 
mirroring the underside. Reading the review 
from which the foregoing points have been 
noted, one is increasingly impressed by  the 
revolution which has occurred in milling 
methods and the increasing im portance and 
technical skill of the modern mill superin
tendent in N orth America.

(2) Filtration.

“ H om e-M ade ”  Clarifier

By simple adaptation, a Canadian mine 
has converted a spare thickener into an 
efficient sand clarifier. The raking mechanism 
was removed and a wooden grid pu t in, 
covered w ith coir m atting underlying canvas. 
Sand was then run in to form a moderately- 
coarse bed 3 ft. thick. A scraping mechanism 
was next installed above this, actuated  by 
the original thickener drive, and th is is 
used interm ittently  to scrape off the upper
most layer of xV in . of sand and trapped 
sediment for discharge through the central
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opening. The sand-iilter cleans water for 
use as a wash on the filters.1

(3) Crushing.

U nblocking a Jam m ed Crusher
One tedious job th a t may have to be done 

after an event such as a failure of the power 
supply is the unblocking of a cone-crusher 
which has stopped under load. Describing 
the Hollinger method of dealing with this 
contretemps I. M. Gordon 2 points out th a t 
usually an hour or two is lost in emptying 
the crushing space by hand, the starting 
torque of the average motor being insufficient 
for it to free the trapped rock by reversal. 
An 8-ft. wrench was made to fit on to the 
end of the countershaft via a 22-in. diameter 
special wheel, which was substituted for the 
standard set collar. Normally this wheel 
does the work of the collar, bu t when the 
crusher is jammed the lever, weighing 400 lb., 
can be connected to it and worked by means 
of a l j- to n  chain block until it has turned 
the crusher back 30°. This process is repeated 
until the machine has been turned a half
circle, when the wedged-in fines can run 
free. In 44 shut-downs under load during 
the past three years an average of 23 minutes 
was lost, against 82 minutes for 27 stoppages 
cleared by the old method.

(4) Sink-Float.

Chance Sand Flotation
In a recent Note the consideration of 

quiet settling conditions, typically employed 
in ore-dressing, led us to forget one strongly 
established sink-float method employing 
hydraulic currents. The Chance process, 
used in coal preparation, works with a 
quicksand of controlled density and this 
density is maintained at the desired figure 
by a rising current of water. The effective 
density of this quicksand, or teeter-bed, 
depends on the extent to which the rising 
water is able to disperse it. For example, 
Gaudin shows th a t a suspension of quartz in 
water in the solid/liquid ration of 40/60 has 
a density of (2-65 x  0-4) +  (1 x  0-6) or
1-66, if the sand used is of s.g. 2-65, and 
further th a t the hindered-settling ratio of 
any two minerals with respect to  this teeter- 
bed is in accordance with their densities 
relative to th a t of the suspension and not

1 Can. M in . Journ., Feb., 1946.
2 Can. M in . Met. Bull., Aug., 1945.

f
I

Gold Dredge in W est Africa.

of the liquid phase of the suspension. Coarse 
sand—such as is typically used in main
taining such a teeter-bed—follows the New
tonian law of settlement, not th a t of Stokes.

»The formulation and discussion of the 
mathematical principles involved are 
detailed in Gaudin’s “ Principles of Mineral 
Dressing.”

In the commercial application now dis
cussed the separating device forming the 
heart of the process is a cone in which sand 
is hydraulically agitated, this agitation 
being assisted by paddle stirrers. Raw coal, 
probably de-dusted, is fed to the cone, where 
it meets the quicksand, maintained by 
vertical currents of water introduced at 
three horizons. The fraction of the feed 
insufficiently, heavy to penetrate the quick
sand overflows to the discharge screens, 
where it is washed free of adhering sand, 
screened into sizes, and dispatched. The 
“ s in k s” capable of falling through the 
teeter-bed are either removed as a middling 
or allowed to sink to the refuse chamber. 
This is periodically cleaned, pneumatically- 
operated gates closing the top of the refuse 
chamber and then allowing the accumulated 
shale to run off via sand-reclaiming screens 
to waste or further treatm ent. The sand 
recovered from the overflows is trapped and 
recirculated.
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The process is economical of power, 
flexible in th a t adjustm ent of teeter density 
w ithin working limits is easily and quickly 
made, and has the further advantage th a t 
it uses a cheap and widely-available 
m aterial—sand—as the separating medium. 
I t  is said to work down to the commercial 
screening limits of fine coal and, since 
density is the determ ining factor in separa
tion, the  upper size lim it depends only on 
handling problems and the liberation size 
of coal from its associated impurities.

(5) Panning.

A New Technique ?

W hat appears to  be a novel m ethod of 
concentration, either batch or continuous, is 
reported from America.1 The Gyro concen
tra to r im itates mechanically the motions 
used in panning by hand. From  a screen 
the feed works down over three screens in 
series or parallel, which are gyrated by a 
small motor. The 1-h.p. size is said to handle 
7 cu. yd. of J-in. ore hourly w ith 72 gallons 
per m inute of water and to have possibilities 
for other ores beside gold, on which it has 
been used exclusively to date.

Engineering Log
Scientific development of the flying bomb 

was not confined to  Germany. Discussing 
American and German m ethods,2 a group of 
U nited States workers observe th a t the 
structural strength of the bomb limits the 
launching strain  which m ay be used, the 
United States ten tative limit being an 
accelerative force of 18 g., or, better, 483 ft. 
per sec. per sec. This needs a 150-ft. ram p, a 
launching speed of 250 m iles/hour, f  second 
on the ram p, and 55,000 h.p. being developed 
with 15,000 cu. ft. per min. of gas a t 850 lb. 
per sq. in . a t the moment of becoming airborne. 
I t  is not surprising th a t the  German bombs 
constituted a considerable menace at and 
near the launching sites, when it is considered 
th a t these tremendous forces had to be built 
up from zero in less than  one second and

1 Chem. Met. Eng., Oct., 1945.;
2 Ind . Eng. Chem., Feb., 1946.

th a t in th a t short period a heavy projectile 
had to receive aiming guidance.

* * *
If mining can be defined as the  extraction 

of desired elements from their natu ra l 
deposits then the operation of extracting  
oxygen from the atm osphere m ust by now 
rank  as a large-scale mining industry. Even 
before the war America alone took out 
215,500 tons of oxygen annually. This 
sort of “ m in in g ” , like the extraction  of 
magnesium from sea-water, has no trouble 
with ore reserves and dumps. A square mile 
of air a t sea-level underlies some 20,000,000 
tons of nitrogen and America, by  using
500,000 tons annually in fertilizers, chemicals, 
etc., is hardly likely to  s ta rt any new centres 
of atmospheric depression. Each 1,000 cu. ft. 
of air carries 9 cu. ft. of argon, used as 
an inert filling gas for lamps, and cu. ft. of 
neon, which, in the advertising signs of 
modern industry, appears far from inert.

5f= * *

Testifying before the Senate Special Com
m ittee on Atomic Energy, P. Morrison gave 
evidence1 of the effect of the  Japanese 
bombing which should be studied by  every 
thinker who is interested in the survival of 
m ankind :

One plane roared  down th e  runw ay, took  off, and 
se t course for th e  cities of th e  enem y . . . One plane, 
w ith  one bom b . . . destroyed  m any  square  miles 
of a c ity  . . . even m ore thoroughly  . . . th a n  th e  
1,000-plane strike. . . . W ar can  now d estroy  n o t 
cities, b u t nations. . . .  I  rem em ber v iv id ly  th e  
lunch we h ad  . . .  in  H iroshim a. T he Japanese  
officials cam e there  to  . . . describe th e ir experiences.
. . . The chief medical officer of th e  d is tric t . . . had  
been p inned in th e  w reckage of his house for several 
days a fte r th e  explosion. H e had lived a little  m ore 
th an  a mile from  th e  po in t of im pact an d  was still 
w earing splints. . . .  Of 300 registered  physicians 
more th an  260 were unab le  to  aid th e  in jured . Of 
2,400 nurses, orderlies, and  tra in ed  first-aid  workers 
m ore th an  1,800 were m ade casualties in  a  single 
in stan t. . . . T here were ab o u t 33 m odern  fire 
s ta tio n s in  H iroshim a. T w enty-six were useless 
a fte r th e  b last and  th ree -q u arte rs  of th e  firem en 
killed or missing. The m ilita ry  o rganization  was 
destroyed ; th e  com m anding general and  all his 
staff were killed, w ith  some 5,000 of th e  garrison of 
8,000. N o t one hosp ital in  th e  c ity  w as left in 
condition to  shelter p a tien ts  from  th e  ra in . The 
power and  the  telephone service were b o th  o u t . . . 
debris filled th e  stree ts  and  . . . thousands of fires 
burned unchecked am ong th e  in ju red  an d  th e  
dead . . .

The atom ic bom b is a w eapon of sa tu ra tio n . I t  
destroys so quickly  and so com pletely such a large 
area  th a t  defence is hopeless. Leadership  and  
organization are gone.

1 In d . Eng. Chem., Feb., 1946.
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When the bom b is detonated  . . .  i t  is as though 
a small piece of th e  sun has been in stan tly  created 
. . .  a hot, glowing m ass som ething abou t one-third 
of a mile across, w ith a tem pera tu re  of about a 
hundred million F ahrenheit in th e  centre of it. . . . 
The air, shocked in to  m otion . . . moves d u st like a 
blast wave. . . . Behind the  wave of pressure there 
come great winds, 500 to  1,000 miles per hour, 
winds which dam age and destroy all structures. . . . 
Even more strik ing  th an  the  dam age to  buildings is 
the great num ber of casualties. . . . V irtually  all the 
people in the  streets w ithin alm ost a mile were 
instan tly  and seriously burned. . . . People inside 
buildings . . . were for the  m ost p a r t  killed or 
seriously in jured  by  falling walls and  beam s . . . 
m any were burned to  death  by  th e  secondary fires 
. . . a fte r hundreds of stoves had been overturned. 
. . . Perhaps 5 or 10% escaped death  fFom blast or 
burn. . . . B u t th ey  died anyw ay . . . from the 
effects of radium -like rays em itted  in g reat num ber 
from the bom b a t  th e  in s tan t of explosion.

This is ugly reading, but it seems necessary. 
There can obviously, it would appear, be no 
more “ appeasement if we are to continue 
alive. There m ust be speedy abolition of 
all enm ity and misunderstanding between
1 — 6

Loading
Sulphur in L ou isian a :

Crude m aterial, 
some 99 1  % pure, 
being tak en  from 
a  storage v a t of the  
F reeport Sulphur Co.

nations. The atomic bomb leaves no middle 
way.

* * *

New York City’s airport a t Idlewild 1 is 
to  cost £200,000,000 by the time its seven 
square miles have been developed. Some 
nine miles of 200-ft. wide runway 12 in. 
thick are planned, capable of bearing 150-ton 
aeroplanes, and there are also to be six 
miles of taxiway, 20 miles of road, a 15,000-ft. 
long basin for sea planes, parking for 30,000 
cars, and an adm inistrative area of more than 
a square mile, housing 40,000 people. The 
project was started  by dredging up 60,000,000 
cu. yd. of sand from Jam aica Bay, lifting the 
original meadows and marshlands several 
feet above high-water mark. The airport, 
begun in 1942, is partly  in use and should be 
complete by 1949. Among other interesting 
details it can be noted th a t some 2 or 3,000

1 Exc. Eng., Feb., 1946.



34 TH E M INING MAGAZINE

acres of beach grass were planted to stabilize 
the shifting sands, a mechanized team  of eight 
men completing 4 to  5 acres daily.

* * *

In  the  quest for more power from engines 
of less weight the  problems of stress are 
not only m etallurgical bu t also frictional. 
One result has been a great advance in the 
science of lubrication and it  is to-day possible 
to make a choice of oils for various jobs, 
each developed to  m eet th e  special needs of 
the high tem peratures, pressures, speeds, and 
working strains of m odem  machinery. Some 
of the lubricants which were developed 
under war urgency are : Oils which are not 
exploded by  incendiary bullets, as are the 
usual hydraulic and lubricating fluids ; oils 
which actively com bat rusting, and oils 
stable between — 100° F. and -f- 300° F.
An explosion hazard was found to  exist
with ordinary Jiydraulic oils, due to  the 
ignition of the atomized m ist set up on 
im pact by an incendiary bullet, a  blast 
flame of 2,500 cu. ft being shown by  testing 
of a gallon. Glycols form the base of the  new 
"  safe ” hydraulic fluids. Silicones are finding 
their way into use, as their rem arkable pro
perties become better understood.

* * *

Nylon, not content w ith present conquests 
in the textile and allied industries, m ay soon 
invade new fields. A m ethod of extrusion 
of this plastic through a slot of controlled 
w idth yields nylon in continuous strip  of 
any colour and thickness desired, and by  
using embossing rolls the required surface 
finish can be achieved. Its  toughness and 
strength should make it competitive w ith 
leather for handbags and upholstery in cars 
and furniture.

* * *

The various new dopes used to  discourage 
mosquitos seeking a hum an free-lunch 
counter apparently only act when the 
insect approaches very close to  the skin. 
Indeed, if there were any great volatility 
in the repellent i t  would be unable to  keep 
up to  its strength. D imethyl phthallate 
on the clothing repels the tick-carrying scrub 
typhus, bu t a better compound consists of 
equal parts of benzyl benzoate and dibutyl 
phthallate, emulsified.

* * *

The Compressed A ir  Magazine recently 
celebrated its first 50 years by reviewing

the developments of the past half century  
in its special field. Some earlier applications 
were a refrigerating system  (1845), a pneu
m atic tube system  in London 220 yd. long 
(1853), and the drills used in the  Mont 
Cenis Tunnel (1861). In 1869 George 
W estinghouse paten ted  his air brake, the 
Ingersoll, Sergeant, and Shaw drills came 
along in 1871, 1884, and  1890 respectively, 
and Leyner introduced the hollow-steel drill 
in 1897. The jackham m er did not come in till 
1912. The pneum atic ty re was paten ted  by 
Thomson in 1845, ahead of his time. Caisson 
work goes back to  1890 and the  use of 
compressed-air locos for mine haulage to  
1866, The first liquid air was produced in 
1877, b u t no t un til 1895 did it become a 
practical source of oxygen for th e  newly- 
invented oxy-acetylene flame.

A t one tim e compressed air was doing 
with some success the kind of jobs now 
handled electrically. In Paris a  small 
installation set up in 1879 to  drive public 
clocks in a 3-mile netw ork had expanded by 
1898 to  138 miles and was doing a num ber of 
power jobs in homes and factories.

The use of compressed air goes back 2,000 
years and more, the ancients using it in 
organs, air-guns, and even a coin-in-the-slot 
device, as well as for diving work. The 
“ trom pe ” type of compresser in which 
falling w ater entraps air and compresses it 
is first m entioned by Pliny. The Parisian 
compressor, already mentioned, was in 
essence a w ater ram, bu t in 1866 Burleigh 
in America was compressing air direct by 
using a piston action. Around the tu rn  of 
this century compound compressors and 
electric drive began to  develop. In  due 
course 3,000 lb. pressures were developed 
for driving torpedoes and in connexion with 
the  fixation of atm ospheric nitrogen. 
Pressures to-day run as high as 15,000 lb . / in 2., 
in the synthesis of ammonia. The early 
development of the air-actuated  rock-drill 
is obscure, but when the wheel mechanisms 
of the  ’50s were superseded b y  straight 
reciprocation in the ’70s the m odern drill 
began to  evolve. W hosoever contributed 
this or th a t idea, it seems to  be Leyner who 
first made a practical hollow-steel ham m er 
drill w ith dust-allaying water, after his first 
batch  of dry-running tools had been throw n 
back on his hands in 1897. H am m er drills 
forged ahead when Leyner’s pa ten ts expired 
in 1914 and by the English discovery of a 
technique for rolling hollow drill steel. 
The detachable b it came in in 1927.
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Other applications of compressed air in 
industry  include the chipping hammer (1883), 
the pneum atic hoisting cylinder (1896), 
sand blasting (1870), riveting hammers 
(1892), spray paint guns, foundry moulding 
machines, slushing motors, railtrack tampers, 
air wrenches, and similar tools.

* * *

Statistics collected by R. L. H asche1 
on the German acetylene industry in war
time leave no doubt of the importance the 
enemy attached to this basic chemical 
engineering compound. In  1940 some 20 
plants had a to ta l capacity of 1,322,000 
metric tons of calcium carbide. By May, 
1942, this, w ith new producers, had become 
1,471,800 tons and a target of 2,545,800 tons 
was planned. I t  went chiefly into the 
synthesis of solvents, chemicals, artificial 
rubber, and plastics. Some of the end-products 
listed are adhesives, lacquers, lubricating 
oil additives, vinyl esters, filaments, and 
fibres.

* * *

Plans 2 put forward by engineers of the 
U.S. Bureau of Reclamation are well 
advanced, their object being the control of 
China’s “ sorrow,” the Yangtze River, by 
means of a 750-ft. dam some 300 miles 
east of Chungking. If they m ature this will 
be the biggest job of its kind in the world 
to date, overtopping Boulder Dam by 24 ft. 
and containing 15,000,000 cu. yd. of concrete 
against the 10,000,000 of Grand Coulee. 
The 250-mile reservoir of 50,000,000 acre-feet 
will conserve water, control floods, provide 
irrigation for 10,000,000 acres and drive 
nearly 100 turbines, each generating over
100,000 kW., housed underground. The 
tremendous drop is to be handled, as regards 
shipping, partly  by  locks and partly  by  a 
mechanical ship-lift. Ships from down
stream are to enter a basin through a 200 ft. 
high tunnel and there be attached to cables 
from gantry cranes straddling the lock 
550 ft. above. The cranes, having raised the 
ship, will move it along the tracks and drop 
it into the upper navigation channel. I t  is 
difficult for the trained engineer to  take in 
figures of this sort and when one attem pts to 
assess the benefits to China’s teeming millions 
of peasants, now living a t a dangerously

1 Chem. M et. Eng., Oct., 1945.
2 Exc. Eng.', Apr., 1946.

low subsistence level as famine-conditioned 
family units, bu t perhaps soon to be welded 
into a nation by their joint interest in the 
Ichang Dam and all th a t it brings them, 
imagination falters. Chinese thrift, crafts
manship, and ancient civilization, served by 
modern engineering, may prove to be a big 
stabilizing factor in the world of to-morrow.

* * *

Kew Gardens are very much more than a 
place of pilgrimage for flower lovers. They 
focus a considerable scientific activity  of 
Empire-wide importance. As Prof. E. J. 
Salisbury recently reminded his hearers a t the 
Royal Society of A rts 1 identification and 
classification are essential services—the 
Penicillia, Strychnii, and Cinchonas being 
cited as cases where only a few species of 
numerous genera have known specific value. 
The Kew herbarium  houses nearly 6,000,000 
specimens of dried plants, to say nothing of 
seeds, and these are complementary to some
40,000 living species and a library of 45,000 
books. A laboratory service has done fine 
work in developing Empire resources, whether 
for the purpose of increasing our reservoirs 
of raw m aterial or of developing new products. 
Kew is an entrepot and also a distributing 
centre for seeds and living plant specimens 
from all parts of the British Commonwealth 
and, as such, functions a t its best when 
liaison w ith other centres in the Common
wealth is fully used. One example of its 
services is in connexion with the beginning 
of the cocoa-plantation industry of West 
Africa. P lants from Kew are believed to  have 
been introduced via Brazil to Sierra Leone 
and Ceylon, cocoa of a different type going 
from Glasgow Botanic Garden to  the Gold 
Coast in 1864.

News Letters
JOHANNESBURG

M ay 30.
St. H elena Flotation .— The prospectus of 

St. Helena Gold Mines outlines the methods 
to be adopted in the development of this 
pioneer mine in the newly-established Free 
State goldfield. I t  has been made clear by

1 Journ. Roy. Soc. Arts, Apr. 26, 1946.
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all concerned th a t the work of starting  several 
new mines in the Odendaalsrust area is not 
by  any means free of difficulties. Mr. P. M. 
Anderson, in his speech at the s ta tu to ry  
meeting of the company, did not under
estim ate these difficulties. He said it would 
take tim e to  provide the necessary services 
for large-scale operations, bu t the various 
groups will undoubtedly work together in 
making the best of the available facilities. 
W ater will probably have to  be brought 
50 miles from the Vaal River, the nearest 
reliable source, while electricity will have to 
be brought 120 miles from the nearest large 
power station. I t  will be some tim e before 
the railway adm inistration is able to  build 
a  line from W hites to Odendaalsrust and in 
the  meantim e road transport will have to 
meet all the requirements.

The immediate programme is to  sin lean  
incline shaft, equipped w ith a steam  winding 
engine, to  the approxim ate sub-outcrop of 
the reef, which should be encountered within 
500 ft. of the surface. The incline shaft will 
be a t 30° to  follow the reef, which dips 
between 25° and 30°, and thus allow lateral 
development to test the reef values in the 
vicinity of bore-holes T l, V3, V I, and V4. 
In  the view of the com pany’s technical 
advisers it will be possible to  do sufficient 
work from this shaft to test the under
ground conditions in w hat appears to be 
the most promising part of the closely- 
drilled area.

U nion ’s Coal Industry.— The South African 
coal industry continues to flourish, according 
to the reports of colliery companies in the 
Anglo American Corporation group for 1945. 
Higher profits and output are recorded as 
compared with the previous year. B etter 
prices obtained have helped the companies 
to overcome the rise in working costs and the 
general prospects are considered to be good 
in both  the home and export trade. A South 
African Coal Co-ordinating Committee, which 
will work in close liaison with the London and 
W ashington Coal Committees, has just been 
formed for the purpose of allocating the 
Union’s coal exports. The South African 
Coal Co-ordinating Committee, which is to 
meet once a m onth, will include representa
tives from the British M inistry of W ar 
T ransport, the Union D epartm ent of Com
merce and Industries, the South African 
Railways and Harbours, and the Union 
M inistry of Transport.

During 1945 the collieries of South Africa 
produced 25,465,584 tons of saleable coal,

the average price per ton realized a t the p it- 
m ouths being 6s. 8-19d. per ton—an increase 
of 2fd . per ton  over the price obtained in 
1944. The whole of this increase in price 
comes from the bunker and export m arket 
and South African consumers have obtained 
coal a t practically pre-war prices, notw ith
standing the increased costs borne by the 
industry. Amalgamated Collieries of S.A., 
L td., supplied more than  40% of the total 
ou tput of South Africa, or approxim ately 
10 J  million tons.

In  pursuance of a long-term policy of 
acquiring and investigating new areas for 
the purpose of providing replacem ents for the 
existing collieries, Am algam ated Collieries 
of S.A., L td., has concluded an arrangem ent 
w ith Coronation Collieries, L td ., in term s of 
which a new company— called W itbank 
Coal Holdings, L td .—has been formed to 
consolidate certain coal interests in the 
W itbank and Middelburg districts of the 
Transvaal. Prelim inary exploration has 
indicated th a t a considerable portion of the 
areas acquired by W itbank Coal Holdings, 
L td., is underlain by an extensive coalfield 
a t workable depths. The development of this 
new interest will depend on the future of the 
coal m arket, bu t in the m eantim e it is 
regarded rather as an asset for exploitation 
when the present producers require to be 
replaced.

One new colliery has recently been 
opened—the Springbok Colliery, which 
belongs to the Anglo American Corporation 
of South Africa, L td .—and the Van D yk’s 
Drift Colliery, which is owned by the Corner 
House group is in the process of formation. 
The first of these collieries, the Springbok, 
is situate in the W itbank district. The colliery 
has been equipped for an ou tput of 80,000 
tons per m onth a t an estim ated cost of 
£425,000. The colliery started  production in 
March of this year on completion of the 
railway line between Oogies and Van D yk’s 
Drift, for which line the Anglo American 
Corporation has stood guarantee for all 
losses. The quality  of the coal produced 
places the colliery in the ranks of producers 
of first-grade export coal. Sales during 
March reached the 50,000-ton m ark and it is 
expected th a t before the end of Ju ly  the 
output will be 70,000 tons per m onth.

The Van D yk’s D rift colliery should 
reach full production in about two years’ 
time. Bore-hole results have been very 
satisfactory and from the inform ation 
obtained it is conservatively estim ated th a t
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Table 1

February
Declared

Name of Tons Yield, dwt. value o f Working Declared working
Company. milled. per ton revenue per costs per profit (estimated)

milled. ton milled. ton milled. per ton milled.
s. d. s. d. s. d.

B lyvooruitzicht 14,000 14 020 120  1 1 68 3 52 8
Governm ent Areas 192,000 4-009 34 11 27 7 7 4
Nigel Gold . 38,000 5-557 48 0 36 1 1 1  1 1
R andfontein E sta tes 321,000 2-523 21  1 1 18 10 3 1
Springs Mines 113,500 3-891 33 8 27 8 6 0
W est R and Cons. . 205,000 3-620 32 0 20 8 11 5

March
B lyvooruitzicht 20,000 13-825 119 6 70 2 49 4
G overnm ent Areas 168,000 3-915 34 1 31 2. 2 1 1
Nigel Gold 38,000 5-263 45 5 38 1 7 4
R andfontein  E sta tes 298,000 2-557 22 3 21 7 0 8
Springs Mines 106,000 3-595 31 0 29 1 1 1 1
W est R and Cons. . 175,000 3-694 32 8 24 1 1 7 9

there is recoverable, by prim ary extraction 
alone, a t least 77,000,000 tons of high-grade 
coal, in addition to 65,000,000 tons of a 
slightly lower calorific value. The best 
quality in the deposits occurs conveniently 
in the two main seams, which adjoin each 
other and are virtually horizontal over the 
whole area of the farm. The depth of these 
seams a t approxim ately 180 ft. below the 
surface will conduce to economical working. 
An incline and a vertical shaft are being 
sunk and plans are being completed for a 
modern coal-mining plant. The company 
will draw its electrical requirements from a 
power line already traversing the area and 
negotiations are in progress for the establish
ment of a w ater scheme which will serve both 
the colliery and the railway administration.

Chrysotile A sbestos.—The expansion of the 
asbestos-cement industry in recent years 
has created a demand for the shorter grades 
of chrysotile fibre in the Union a t a much 
higher range of prices -than these grades 
could formerly command. This demand 
must, if possible, be m et by mines in the 
Union and at the present time there is an 
opportunity to investigate the prospects of 
many propositions which have a low 
percentage of spinning fibre in their ore- 
bodies and for th a t reason could not be 
exploited profitably on account of the low 
values received for their products overseas. 
Now th a t a steady local demand a t satis
factory prices has been established the 
opening of some of the low-grade mines and 
the search for new propositions seems

imminent. Already a new producer of high- 
grade chrysotile, which began production 
in 1945, is helping to meet the demand of the 
local m anufacturing concerns and is also 
producing fibre of export quality. There is 
every reason to expect these m anufacturing 
concerns to prosper and expand their 
business and with tha t prospect in view 
there seems no doubt th a t the production 
of chrysotile asbestos in the Union must 
show an increase in the near future.

Stoltzburg Asbestos (Chrysotile) Holdings, 
L td., has been formed with a capital of 
¿200,000. Reports on the property, which is 
in the Carolina district, indicate th a t the 
asbestos ore-bodies occur in lodes and veins 
over a strike of four miles in the centre of 
three parallel m ountain ranges. Asbestos 
outcrops have been ‘opened up along the 
strike on the southern side of the central 
range, 1,000 ft. above the valley. I t  is con
sidered th a t the lode occurrences can be 
opened up along the strike by stripping the 
overburden and using open-cast quarry 
methods. The view is expressed tha t the 
occurrence is an ore-body of immense 
dimensions, containing fibre in the form of 
stockwork. Although the fibre so far exposed 
is of shorter staple, the quality is good with 
a marked absence of talc and a recent 
analysis indicates th a t it compares favourably 
with Canadian fibre. The mill product is 
rem arkably uniform and it is anticipated 
th a t production can be stepped up to 200-300 
tons of marketable fibre per month without 
difficulty.
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Miners Strike.—The strike of underground 
workers on the W itw atersrand, which 
occurred in the middle of March had a wide
spread effect on gold production in the 
Transvaal. The strike was called as a result 
of the dismissal of a miner from the Mine 
W orkers’ Union, thus losing his employment 
under the " closed shop ” agreement. The 
strike, which started  on three mines, spread 
rapidly un til the whole of the Reef was 
affected and production ceased on all mines 
on the W itw atersrand. The actual losses 
incurred and the fall in production are shown 
in the m onthly analysis of gold production 
in the Transvaal issued by the Transvaal 
Chamber of Mines for March. Table 1 sets 
out the com parative figures for February  and 
March of six mines on the W itw atersrand.

V A N C O U V E R

June 5.
Mine Labour.—Labour unrest continues 

to  provide a depressing influence throughout 
the Canadian mining industry, particularly  
in British Columbia. The single improve
m ent noted recently has been conclusion 
of an agreement between Consolidated Mining 
and Smelting Co. of Canada, L td., and its 
employees. The new agreement provides 
for the elimination of previously-paid 
bonuses, which are now frozen into a basic 
wage rate, and for a  40-hour week to  become 
effective a t a later date. While the new 
contract has been hailed by the union as a 
labour victory there is some reason to ques
tion this interpretation, particularly when 
it is considered in the light of probable future 
increases in m etal prices. U nder the terms 
of the old agreement, now eliminated, 
increased m etal prices would have m eant 
substantial wage increases in the form 
of m etal bonuses.

Meantime other operators and union 
officials appear to  have reached a deadlock 
in efforts to  negotiate. Most operators have 
offered an increase approxim ating 50 cents 
per day as the m aximum possible a t the 
present time. Union demands include 
29 cents per hour increase, a 40-hour week, 
holidays with pay, differential shift pay, 
severance pay, a guaranteed minimum of 
1,900 working hours per year, and full 
union security. Three large operating 
properties, Copper M ountain (Granby Con

solidated Mining, Smelting, and Power 
Co., Ltd.), Premier, and Bralorne, have had 
strike votes and it is expected similar votes 
will follow a t other properties.

Dr. H. T. Jam es, in a recent official s ta te 
m ent as President of the  Mining Association 
of B.C., has condemned the  union’s demands 
as economically impossible and has warned 
th a t accession to  them  can result only in 
suspension of operations a t m any properties 
and greatly  curtailed activ ity  a t others. 
Current negotiations between operators and 
union representatives evidence little  possi
b ility  of reconciliation, although the Minister 
of Mines has been actively engaged in seeking 
some solution.

Slocan.—-Milling has been resumed a t the 
Silverton p lan t of W estern Exploration Co., 
Ltd. Ore will be drawn from the Mammoth, 
S tandard, and Enterprise mines, w ith the 
additional possibility of some custom ore 
from other properties in the district. The 
W estern Exploration Company has been 
converted recently into a public, corporation.

An increase in capital structure from
2,000,000 to  3,000,000 shares has been 
approved by  shareholders of U tica Mines 
(1937), L td. New shares are to  be offered 
to present shareholders on the basis of one 
new for each two old held, a t  a price of 25 
cents per share. Funds raised are to  be used 
for development and equipping of U tica’s 
silver mine in the Slocan district. A firm 
commitment has been received by  the com
pany, which provides th a t in case the share 
issue is not fully taken up by  present stock
holders 500,000 shares will be purchased at 
25 cents.

N elson.—Mechanical difficulties, loss of 
fuel oil in storage, and extrem ely heavy 
snowfall during the  w inter m onths have 
delayed resum ption of full-scale milling 
operations a t Bayonne Consolidated Mines. 
These troubles have now been overcome and 
it is expected the first gold brick will be 
poured shortly. Development of the “ A ” 
vein on the 9th level has opened a substantial 
length of commercial-grade ore and has 
enhanced considerably the com pany’s chances 
of making a successful small tonnage opera
tion. A road is being constructed to  the 
upper levels from the mill to  perm it tran s
portation of ore.

B eaverdell.—The annual meeting of share
holders of Highland-Bell, L td ., approved 
the sale of a controlling in terest to Leitch 
Gold Mines, L td. The capital structu re  of 
the company is to be increased from 1,500,000
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to  2,000,000 shares. Shareholders of Sally 
Mines, L td., have approved the sale of the 
Sally property  to Leitch under an agree
m ent whereby they will receive pro-rated 
shares in Highland-Bell. The new operators 
plan to  increase m aterially the scale of 
operations. For the first quarter of 1946 
Highland-Bell made a net profit df more than  
$131,000—an am ount in excess of the net 
profit for the whole of the preceding year.

O m ineca.—A new company—D uthie Mines 
(1946), L td .—has been incorporated with 
authorized capital of 3,000,000 shares to 
develop the well-known Duthie property on 
Hudson B ay m ountain a t Smithers, B.C. 
The D uthie mine, control of which passed to 
Smithers Mines, L td., now in liquidation, 
in 1932, was a t one tim e a  substantial pro
ducer of silver and base metals. I t  is equipped 
with a 50-ton mill. The new company 
has entered into an agreement w ith the 
official liquidator of Smithers Mines, L td., 
under the term s of which sufficient funds will 
be provided to meet all creditors’ accounts 
and all monies paid for the equity of 
Smithers Mines, L td., will be returned.

A tlin .—-It is expected th a t milling will be 
resumed at Taku River Gold Mines (Polaris- 
Taku) before the end of June. At the present 
time the underground crew exceeds 100 men 
and is being increased rapidly. The shaft 
is to be sunk an additional 300 ft. to provide 
two new levels. A minimum of ore will be 
hoisted during the time sinking is in process. 
Required ore will be drawn from the reserve 
of more than  30,000 tons (broken), most of 
which is above the main haulage level. 
Present plans call for an increase of mill 
capacity to 500 tons daily, to be pu t into 
effect as quickly as possible, and with this 
expansion in view a new Symons cone- 
crusher has been purchased and is in transit 
to  the property. To provide adequate 
transport facilities from Juneau, Alaska, 
to the mine a t Taku, B.C., a wooden tug 
and five steel barges have been purchased. 
The steamship Chilliwack has been chartered 
and has sailed from Vancouver w ith more 
than 400 tons of freight forwarded to the 
property.

Portland Canal.— An operating loss before 
write-offs of $14,600 was reported by Silbak 
Premier Mines for April. N et smelter 
returns of $43,986 were received from the 
treatm ent of 5,745 tons of ore averaging 
0-22 oz. of gold per ton and 1-47 oz. of 
silver.

Production reported by Premier Border

{Photo : H . S . Fowler.)

Staking Claims in  the Liard R iver Area.

Gold Mining Company for the first quarter 
of 1946 was valued at $8,812, being the 
recovery from 612 tons of ore averaging 
$14-40 per ton. Ore from development 
faces and in the 781a stope is showing 
increased base-metal content. Average 
assays of the last 1,000 tons treated, accord
ing to Mr. A. E. Jukes, the president, have 
returned 14-5% lead and 5-28 oz. of silver and 
0-09 oz. of gold per ton. I t  has been estim ated 
th a t the ore reserves contain 12-3% lead and 
20-6% zinc. Under present recovery methods 
the zinc content is lost.

Arrow Silver Mines, L td., has assumed 
the new title  of Big Four Silver Mines, L td., 
following the consolidation of Porter Idaho, 
Prosperity, Silverado, and Silver Range 
mines, all a t Stewart in the Portland Canal 
mining division. The Big Four company has 
a capitalization of 4,000,000 shares of 50 
cents par value. I t  is financed by a number 
of well-known mine operators, including 
Transcontinental Resources, Ltd., Mr. W. B. 
Milner and associates, Mr. K arl J . Springer 
and associates, and Col. Victor Spencer. 
Development work under the direction of 
Dr. J . T. Mandy, consulting geologist, has 
been commenced. An extensive development
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programme has been projected. A milling 
operation of between 150 and 200 tons daily 
capacity has been suggested by the company 
consultants.

Cariboo.—The annual meeting of share
holders of Cariboo Gold Quartz Mining 
Company, L td., approved the issue of 200,000 
shares of treasury  stock to  N oranda Mines, 
L td., and Quebec Gold Mining Corporation 
a t a price of $3-00 per share. The meeting 
also approved the sale of the W estport group 
of claims to Williams Creek Gold Quartz 
Mining Co., L td., in which the Cariboo 
company will hold 800,000 shares. Mr. J . Y. 
Murdoch and Col. G. H. Rainville have been 
added to  the Cariboo directorate.

The April production of Island Mountain 
Mines Co., L td., was 1,486 oz. of gold, 
valued a t $57,211, recovered from 3,488 tons 
of ore milled, averaging 0-425 oz. of gold 
per ton.

Following an extensive surface exploration 
programme conducted during the past year, 
geological interpretation as to  the strike 
of two potential ore-bearing zones on Proser
pine m ountain has been revised and it  is 
now believed th a t both  the Rainbow and 
Lowhee members are situated considerably 
to  the east of where they were previously 
considered to be. Dr. H. T. Jam es, managing 
director of Barkerville Mining Company 
states :

I t  is now believed th e  R ainbow  m em ber is to  
th e  east of the  location previously ascribed, sou th 
east of th e  tow n of Barkerville. If th is proves to  be 
correct, th en  th e  m ineralized zone on which m ost 
w ork has been done to  d a te  would be a  second 
p o ten tia l zone, likely th e  con tinuation  of th e  
Lowhee m em ber. The surface developm ent p ro 
gram m e will be intensified w ith  a view to  verifying 
th e  new concept.

Cariboo-Hudson Gold Mines (1946) has 
obtained an option to purchase the Cariboo- 
Thompson group of mineral claims adjoining 
the present Cariboo-Hudson holdings located 
near Barkerville. The Cariboo-Thompson 
holdings also adjoin the property of the 
newly-incorporated Canyon Cariboo Gold 
Mines, Ltd.

A lberni.— Construction of plant, mill, and 
camp buildings, designed by N orth Coast 
Engineering, L td., has been commenced at 
the  Cangold Mining and Exploration Com
pany property. Initial capacity of the 
flotation mill will be 50 tons per day. The 
cost of construction will exceed $150,000, 
w ith funds in hand for the project. A 
com petent technical and supervisory crew 
has been engaged. - I t  is anticipated th a t 
production will commence in September.

N anaim o.—Dr. H. T. Jam es, managing 
director of V ananda Mining Co., L td., 
informed shareholders a t the recent annual 
meeting th a t development work on the 
Texada Island property has produced results 
justifying the decision to continue. Necessary 
equipm ent to increase the capacity of the 
Vananda power plant has been ordered and 
should arrive at the property shortly. When 
this has been installed and additional power 
is available it is proposed to un-w ater the 
Copper Queen workings and commence 
exploratory and development work in th a t 
section of the  property. W ork done to  date 
has been confined to the Little Billy section.

L illooet.—The annual meeting of share
holders of Bralom e Mines, L td., last m onth 
authorized an increase of 250,000 shares in 
the com pany’s capital structure. However, 
action on the increase has been deferred 
indefinitely by reason of unsettled labour 
conditions. Bralorne’s plans for expansion of 
p lan t and equipm ent to  allow a daily milling 
capacity of 750 tons, together w ith plans 
for increased housing facilities a t the Bridge 
River property, have been suspended until 
stable labour conditions obtain. The Bralorne 
mine is in excellent physical condition, with 
ore reserves a t approxim ately the highest 
point in the com pany’s history, exceeding <
1,000,000 tons of average half-ounce ore. 
The large-scale underground development 
project planned for this year, which included 
a long drive back on the 20-level to  the King 
mine, w ith exploration of the Bralorne- 
controlled Taylor Bridge River property, 
has also been postponed.

Exceptional activ ity  throughout the Bridge 
River valley during the past few m onths has 
been featured by well-considered pro
grammes of exploration and development 
at m any old properties recently revived. 
Crews are presently working a t Olympic, 
Congress, Bridge River Consolidated, B .R .X . 
(1935), Grull Wihksne, Pinebrayle, B.R. 
Mountain, and Pacific (Eastern). P articu
larly interesting are the operations at 
Congress and Pacific (Eastern). A winze 
has been sunk on the Congress property 
for two levels and interesting results have 
been obtained. Two veins, believed to  be 
branches of the main Congress ore-body, 
have been cut in the sinking programme. 
Assay results were encouraging.

At Pacific (Eastern) the Quebec Gold 
Mining Corporation is carrying out a well- 
financed and determ ined programme of 
development following on a diamond-drilling
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campaign which produced evidence of com
mercial ore-bodies. The shaft has been 
unw atered and a long drive will be made to 
investigate further the area in which diamond- 
drilling returned core sample showing free 
gold.

The Bridge River property of Pioneer 
Gold Mines of B.C., L td ., has opened up an 
excellent body of ore on the "  27 ” vein on 
the 25th level, extending over 700 ft. w ith an 
average w idth of approxim ately 6 ft. and 
returning assays averaging 0*5 oz. of gold 
per ton. Driving on the “ 40 ” vein from 
the Taylor tunnel, where |-oz. ore was 
encountered in the first few rounds, has failed 
to  prove continuation of these values over 
the approxim ately 80 ft. driven to  date.

TORONTO
M ay  20.

Gold Production.—During March the gold 
mines of Ontario milled 623,837 tons of ore 
and recovered 146,055 oz. of gold and 
27,229 oz. of silver, valued a t $5,643,975. 
The m onth’s output figures for the various 
producing districts were as follows : Porcu
pine, 343,320 tons milled, 72,387 oz. of gold, 
14,540 oz. of silver, value $2,800,020 ; K irk
land Lake-Larder Lake, 167,044 tons milled, 
44,630 oz. of gold, 9,088 oz. of . silver, value 
$1,723,861 ; Matachewan-Sudburv, 20,422 
tons milled, 2,529 oz. of gold, 1,147 oz. of 
silver, value $98,269 ; North-W estern 
Ontario, 93,051 tons milled, 26,509 oz. of 
gold, 2,454 oz. of silver, value S i,021,825.

A D epartm ent of Mines report covering the 
first three months for the current year states 
th a t in the period 39 Ontario gold mines 
produced bullion valued a t $16,408,716, 
which constitutes an increase of 9-45% over 
the comparable period of 1945, when 37 gold 
mines were in operation. The ore treated 
during the period under review totalled 
1,764,798 tons, which contained 425,049 cz. 
of gold and 70,984 oz. of silver. Th ' increase 
in tonnage milled is equivalent to 13*73% 
and th a t of gold content 9*31% ; a decrease 
of 0*67% is reported for the silver content of 
the bullion. The average grade of ore treated 
in March, a t $9*05, was the lowest recorded 
in m any years and  accounted for a  slight 
drop in daily average output from the month 
of February. MacLeod-Cockshutt Gold Mines, 
L td., which had ceased operating in April,

1945, resumed milling on February 4, 1946. 
The output for the m onth of February is 
included in the March total. Magnet Con
solidated Mines, L td., which had closed down 
in November, 1943, resumed milling in 
March, 1946. A report showing output was 
received, but the figures are not to  be in
cluded in the gold bulletin until shown in the 
report of the Royal Canadian Mint. In 
Matachewan the Young-Davidson mill was 
closed down for the balance of the winter 
m onths on February 25, 1946. In Porcupine, 
the Hoyle mine, which closed down in July, 
1943, shipped some ore in March, 1946, to  the 
Pam our mine for milling. A report was 
received from the Hoyle mine for March, but, 
as in the case of Magnet, no production is 
being shown until a report is received from the 
Mint. The number of miners’ licences issued 
and renewed in 1945 totalled 7,099, against 
5,607 in 1944, 3,314 in 1943, and 3,244 in 
1942. This, it is stated, is a good indication 
of the amount of interest being displayed in 
Ontario mining. Evidence th a t the coming 
summer will witness unprecedented activity 
in all the known goldfields of the Province 
is considerable and it  is expected th a t new* 
records in the number of mining claims 
recorded will be reached during the present 
year.

The gold production for the whole of 
Canada for February totalled 229,099 fine oz., 
as compared with 212,351 fine oz. in 
February, 1945, and 238,450 fine oz. in 
January , 1946. The value of the February,
1946, gold production was S8,820,311. Of 
the to ta l gold production for th a t m onth, 
190,543 fine oz. came from auriferous quartz 
mines and alluvial deposits and 38,556 fine 
oz. originated in base-metal mines. In 
March the Canadian gold output rose to 
248,403 fine oz., valued at S9,563,516 ; of the 
output for th a t m onth 204,562 oz. came from 
auriferous quartz mines and alluvial de
posits and 43,841 oz. from base-metal mines. 
Gold production from auriferous quartz 
mines and placers rose 8*4% in March, 1946, 
as compared w ith the production from 
corresponding sources in March, 1945. Pro
duction of gold from base-metal mines 
increased 9*5% in a comparison of the same 
periods. Employees in producing auriferous 
quartz mines, including both salaried em
ployees and v’age-eamers, numbered 18,720 
in March, 1946 ; the corresponding total for 
active non-producing mines was 785. Em 
ployees in non-ferrous m etal mines, smelters, 
and refineries totalled 25,841.
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M E L B O U R N E
June 20.

M ining at Yampi Sound.—The iron ore 
deposits on Cockatoo Island, in Yampi 
Sound, off the north-w est coast of W estern 
A ustralia, are to  he worked by  A ustralian 
Iron and Steel, L td., and it is expected th a t 
mining will be started  a t the end of 1946. 
Cockatoo Island is 3 \  miles long, w ith a 
maximum width of 1̂  miles, and contains a 
deposit of high-grade haematite 7,000 ft. 
long on the southern side. The w idth of the 
ore-body varies from 15 ft. to  100 ft. ; it 
rises as a cliff from the Sound to  a maximum 
height of 400 ft. above sea level, the average 
height being 260 ft. Underlying the hard 
iron ore is a bed of ferruginous schist, which 
for a length of 1,000 ft. contains an occurrence 
of soft, powdery high-grade haematite. The 
assay vaue of the main iron ore-body is 69% 
Fe ; 0-005 to 0-05% P ;  and nil to 0-05% S; 
manganese is also low. For transport of the 
ore to  the works in the  eastern states of 
A ustralia a fleet of ships of 12,500 tons dead
weight is being built a t the Broken Hill 
Proprietary Company’s shipyard a t W hyalla, 
South Australia.

The mining, crushing, and shiploading 
equipment will be electrically operated and 
power will be supplied by three 750-h.p. 
diesel engines each driving a 400-kW. alter
nator generating 50-cycle, 3,000-volt current, 
which will be transform ed down to 440 volts 
for reticulation. Two air-compressors will be 
installed, both  of 500 cu. ft. per minute 
capacity. Caterpillar-mounted electric 
shovels of 4 cu.-yd. capacity will load broken 
ore into 28-ton capacity diesel-driven side- 
dumping m otor trucks. The ore will then be 
delivered to the prim ary rock breaker, 84 in. 
by  60 in., driven by a 300-h.p. motor and 
reducing from a 4 ft. cube to  12 in. The 
product will pass from a surge bin to  two 
secondary breakers, each 36 in. by 24 in., 
requiring 125 h.p., which will deliver a 4-in. 
product. This will be removed by a belt 
conveyor to  a storage bin of 20,000 tons 
capacity, from which it will be loaded by a 
belt-conveyor w ith a shuttle and hinged 
boom a t the outer end into the ship’s holds.

Loading presents an interesting feature, 
for the rise and fall of the tide is 35 ft. Deep 
w ater extends close to  the shore and as the 
Sound is sheltered a  satisfactory ore-loading 
base can be established.

A dequate mechanical and electrical m ain
tenance shops and equipm ent are being pro
vided. Particular a ttention is being given to

housing, for the climate is hot and the island 
remote. Electric cooking and other domestic 
appliances will be installed in all houses, as 
well as refrigerators. Fresh provisions, in 
cluding vegetables, m ust be procured from a 
considerable distance, as the island is rugged 
and unsuitable for any form of cultivation. 
A diesel-engined vessel of 100 tons dead
weight, fitted w ith refrigerating plant, has 
been built for the transport of stores between 
the island and the port of Derby, 87 miles to 
the south. I t  is expected th a t when mining 
is commenced, the perm anent population of 
the settlem ent will approxim ate 250 people.

K ing Island Scheelite.—During the war 
extensive p lant additions and much develop
m ent work was carried out on the  property  of 
King Island Scheelite, N .L., on King Island, 
Tasmania, to  increase the ou tpu t of tungsten 
to  meet requirem ents. The ore-bodies, which 
constitute the largest scheelite deposit in the 
world, occur in a series of slates and quartzites 
with a flat dip, varying from 20° to  40°. These 
beds are in truded by narrow  veins of aplite 
and granite outcrops to  the  south. The ore- 
bodies conform in strike and dip to  the  con
taining rocks and consist of garnet, quartz, 
and about 1% of scheelite, the  garnet rock 
representing altered and replaced beds in the 
slate. The ore-bodies are worked by  open-cut 
and have been proved by  diam ond drilling 
and other exploratory work to  contain over
1,000,000 tons of ore with an average grade 
of about 0-7% W 0 3.

In  order to  m eet war requirem ents a new 
mill was erected and other p lan t provided 
with a capacity of 20,000 tons of ore per 
m onth, a t a cost of £520,000 (Aust.). The 
power plant has, however, proved inadequate 
for the proposed ou tpu t and m ust be ex
tended in order to bring the mine and other 
p lant to  full capacity. Possibilities of dis
posal of concentrate overseas have been 
examined and satisfactory arrangem ents 
have been made in the U nited States. In 
order to  a tta in  the full ou tput, capital ex
penditure m ust be incurred for th e  p lant 
additions and it is proposed to  reconstruct 
the company w ith this objective. The w ar
tim e development was financed largely by 
the Government and discussions will take 
place in regard to the reconstruction. During 
April 7,321 tons of crude ore was trea ted  for 
a recovery of 40 tons of scheelite concentrate, 
valued a t £11,223 (Aust.).

W estern A ustralian Gold Production.—  
Despite difficulties which still confront the 
industry, there has been an im provem ent in
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the ou tpu t of gold from W estern Australia. 
Men are returning to  the mines and are being 
re-employed as the availability of stores 
permits. As there are large arrears of de
velopment and stope preparation in most 
mines, it will be some tim e before the re
employment of labour affects gold recovery to 
any great extent. Evidence of improvement 
in the industry  is shown by the issue of 384 
m iners’ rights in the first three m onths of the 
year and by applications for 98 prospecting 
areas and 111 gold-mining leases in the same 
period. Lake View and Star, L td., Kalgoorlie, 
has raised its output of ore from the war-time 
level of between 20,000 and 25,000 tons per 
month, to 35,327 tons for the four weeks 
ended April 2. Other companies will have 
increased production, influenced more or less 
by the lag in development and preparation. 
The gold production for the  S tate in the 
m onth of March was 39,856 fine oz., which 
is the best re turn  since March, 1943. Com
parative figures for March over a period of 
six years are shown in Table 1. The value of 
the production for March of this year, in 
A ustralian currency, is £428,945. The to ta l 
production of gold in the S tate since the 
inception of the industry is 50,337,698 fine oz., 
valued a t £277,576,565 (Aust.).

Table 1
Year. F ine oz.
1941 . 85,284
1942 . 75,458
1943' 44,619
1944 . 38,885
1945 . 38,855
1946 . 39,856

Victorian Gold Production.—Victorian gold 
ou tput for March was lower than  th a t of the 
previous m onth, the figures being 5,907 fine 
oz., valued a t £63,577 (Aust.) as compared 
with the February figures of 6,023 fine oz., 
valued a t £64,823. Production for the three 
months of the current year was 16,786 fine 
oz., w orth £180,658—-an increase of 2,894 
fine oz. over the corresponding period of the 
previous year.

A further improvement can be expected 
with the gradual resumption of work by the 
numerous companies which were forced to 
close down during the war. Preparations for 
re-opening are in hand on the Bendigo and 
Daylesford fields, where workings are being 
unw atered and plant and equipment put in 
working order. A much greater advance in 
the industry  would take place if the lim ita
tion of £10,000 on the capitalization of new

companies and the restrictions on share 
prices and share dealing were removed by the 
Commonwealth Government. Despite repre
sentations, there is as yet no sign th a t these 
obstructions to  progress will be withdrawn.

Control o f  Coal M ining.—Agreement has 
been reached between the Commonwealth 
and the New South Wales S tate governments 
in respect to  the control of coal mining. 
There has been clamour for some tim e by 
the m iners’ unions for nationalization of the 
industry and the present agreement is the 
outcome of this agitation. Since the accession 
to power of a labour Government in the 
Commonwealth parliament, in the second 
year of the war, industrial conditions in the 
coal-mining industry have degenerated into 
anarchy ; to such an extent th a t transport, 
power, and lighting, as well as domestic gas 
supplies, have been very seriously restricted 
on a num ber of occasions in the past two 
years. There has been much propaganda 
directed against the industry and its control, 
designed to one end, which is th^assum ption 
of control by Government. Actually, 
Australian collieries are well managed, with 
a high record of safety, and working condi
tions are of a high order, much superior to 
those obtaining in many surface industries. 
Colliery managers are generally progressive 
and much of the engineering is of a very 
superior standard, involving much highly- 
efficient mechanization. Full benefit to 
industry and the community has been 
nullified by the unions through their refusal 
to  perm it working of machines on more than  
one shift or to  allow the operations of 
machines in pillar working. This drastic 
lim itation of employment has been accentu
ated by the operation of the darg, or lim ita
tion of output, and by the unbroken 
succession of strikes, frequently for most 
trivial reasons or for no obvious reason a t  all. 
Collieries are sufficiently and well equipped 
to  meet the country’s demands and ample 
labour is available for an adequate output i'f 
proper control were restored, bu t production 
has lagged behind consumption because of 
deliberate restriction of output by the men.

Under the new conditions which will now 
come into force the mine owners of New 
South Wales will be deprived of all powers 
and all rights in the management of the 
industry and will be allowed merely formal 
rights of m anagement in their own mines. 
The present calamitous condition of the 
industry  has grown directly from the removal 
of all control and discipline from the manage
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ments by the labour adm inistration during 
the war. W ith the new control, introduced 
solely for political reasons and w ithout regard 
to the well-being of the industry, no improve
m ent is to be expected.

Coal at B lair A thol.—A t Blair Athol, 240 
miles inland from Rockham pton, Queens
land, is one of the thickest seams of black 
coal, free from bands, in the world. The 
thickness varies between 61 ft. and 90 ft. 
The coal is of Perm ian age, hard, and of good 
quality  for steam  purposes. The seam is 
practically horizontal and lies under sand
stone overburden from 60 ft. to 100 ft. thick. 
Method of working is by open-cut and de
velopment is proceeding with the object of 
considerably increasing the output. The coal 
is in demand, bu t distance from seaboard is a 
disadvantage. There is a proposal to  con
struct a  railway from the mine to  the port of 
Mackay, w ith the object of shortening the 
distance of haulage and delivering the coal 
a t a deep-sea port.

V ictorian Brown Coal.— The serious present 
position with regard to  supplies of black coal 
to  the State of Victoria and the no less serious 
future outlook are directing a tten tion  to 
large-scale development of the great brown 
coal deposits in the Gippsland and Bacchus 
Marsh areas of the State. Recommendations 
have been made for a scheme which will 
make Victoria independent of New South 
Wales coal in 15 years. The recommenda
tions cover plans for the conversion of the 
present gas supply system based on black 
coal to  the utilization of brown coal, w ith 
the ultim ate establishment of gasworks at 
the coal deposit and the delivery of gas by 
pipe-line to Melbourne. The railways power 
station and all locomotives would be con
verted to  the use of brown coal. The old 
open-cut brown-coal mine at Morwell would 
be re-opened to  provide coal for industry, 
the coal a t this locality containing less 
moisture than  th a t worked a t Yallourn. I t  is 
also proposed th a t the S tate give financial 
help to private companies operating brown- 
coal mines ; several such undertakings have 
been established in the last two years in 
order to relieve industry to some extent from 
the acute shortage of fuel.

The final proposal is the very im portant— 
one of the establishm ent of a fuel research 
station and a fuel advisory board. The State 
Government has already made considerable 
progress tow ard the establishm ent of a 
second large open-cut mine, which is planned 
to increase the production of briquettes to

approxim ately 1,000,000 tons per annum  
within four years. This increase in produc
tion and the satisfactory results obtained 
in research into the gasification of brown coal 
will ultim ately cause a very serious decline in 
the demand for black coal from New South 
Wales, apart from the more far-reaching 
recommendations mentioned.

A lum inium  in A ustralia .— The A ustralian 
Aluminium Commission is proceeding with 
plans for an ou tput of 10,000 tons of ingots 
per annum , for which production a p lan t is 
to be erected in Tasm ania w ith a capacity of
60.000 tons of bauxite per year. The esti
m ated cost of the undertaking is £3,000,000 
(Aust.), of which the S tate  and Common
wealth Governments will provide one half. 
New South Wales and Victoria have large 
deposits of bauxite, bu t the grade is below 
th a t obtainable from other world sources. 
The general grade of the  New South Wales 
occurrences is 30% to  40% A120 3 and one 
deposit in Victoria is estim ated to  contain
750.000 tons w ith an assay value of 51% 
A120 3, 7% F e20 3, and 10%  S i0 2. High-grade 
bauxite, bu t in ra ther lim ited tonnage, has 
been located in Tasm ania and active investi
gation of deposits is being carried out. 
Results, so far, indicate the existence of
500.000 tons containing 40% A120 3 and 5% 
S i03. Occurrences have also been located in 
south-eastern Queensland. Ample cheap 
hydro-electric power is available in Tasmania.

Personal
C. G. C o u r t n e y  C l a r k e  is hom e from  South 

Africa.
H . S. H . D o n a l d  has re tired  as G overnm ent 

Mining E ngineer to  th e  Union of South  Africa. 
He is succeeded by  D. G. M a l h e r b e ,  who has been 
D eputy  G overnm ent Mining E ngineer since Decem 
ber, 1943.

J . V. N. D o r r  is v isiting  G erm any on a  G overn
m en t mission.

A . L . G r a v i l l o u  is now in F rance.
K . C. G. H e a t h  has resigned his position  as 

A dditional Chief M ining E ng ineer to  th e  C entral 
Excise D ep artm en t of th e  G overnm en t of India.

H . C . H e r b e r t  i s  r e t u r n i n g  f r o m  I n d i a .
A u b r e y  E. H o r n  is re tu rn in g  from Nigeria.
J .  W. P e r t w e e  is  hom e from Venezuela.
A. G. R a m s a y  has been appoin ted  m anager of 

the  Mond Nickel C om pany a t  Clydach, South 
W ales. Dr. R am say  succeeds I. A. B a x l e y ,  who has 
been appointed  m anaging director of Messrs. H enry  
W iggin and Co,, L td.

C l a r e n c e  T. S w e e t  is hom e from  U ganda.
J .  B . T o m s  i s  n o w  i n  C y p r u s .
H. H. W a t s o n  is  hom e from  th e  Gold Coast.



A r t h u r  W i l l i a m  R o g e r s ,  who died in Capetown 
on June  2, aged 74, was educated a t  Cambridge. 
In  1896 he w ent to  South Africa to  tak e  up  an 
appo in tm en t w ith  the Geological Survey, from 
which he retired  as D irector some years ago. An 
a u th o rity  on African geology, Dr. Rogers had been 
th e  recip ient of b o th  th e  B igsby and  W ollaston 
m edals of the  Geological Society of London and  of 
the D raper m edal in South Africa. He was also 
a  Fellow of the  Royal Society.

W i l l i a m  M c N e i l l  died a t  H astings on June  10, 
aged 83. Mr. McNeill was educated a t  th e  R oyal 
School of Mines, which granted  him  his A.R.S.M . 
in m etallurgy in 1888. Mr. McNeill w ent to  W estern 
A ustralia  and  was engaged in th e  exam ination, 
developm ent, and m anagem ent of mines in th a t 
country , la te r tak in g  up sim ilar work in other 
p a rts  of the  world. A bout th e  tu rn  of the  cen tury  
he set up  in consulting practice in London and in 
th is  connexion v isited mines in m any  countries. 
Mr. McNeill, who was a W hitw orth  Scholar and a 
M ember of the In stitu tio n  of Mining and M etallurgy, 
was also an Associate M ember of the In stitu tio n  of 
Civil Engineers^

Trade Paragraphs
G e n e ra l E le c tr ic  C o., L td .,  of M agnet House, Kings- 

way, London, W.C. 2, in th e  G.E.C- Journal for 
F eb ruary  have an article  on electrical progress 
and developm ent which discloses m atte rs  h itherto  
kep t secret for security  reasons, is copiously illus
tra ted , and covers a  wide field.

H ad fie ld s , L td ., of Sheffield, have arranged w ith 
Paterson  Simons, L td., th e  com pany 's agents in 
the  M alayan Peninsula, for Mr. P a trick  R. Brogan 
to  join th e ir staff. Mr. Brogan, who is flying to 
K uala Lum pur, has had  a  long experience a t  th e  
E ast Heela W orks, where he has specialized in 
heavy dredger work which is an im p o rtan t feature 
of th e  com pany 's business in Malaya.

G eorge  K e n t ,  L td ., of Luton, have produced a 
w ell-illustrated booklet com prising an illustra ted  
sum m ary of th e  firm ’s principal activ ities from 
Septem ber, 1939, to  A ugust, 1945. In  the  March, 
1945, issue of th e  M a g a z i n e  a short account of 
these was given. The present publication serves to 
em phasize these  ac tiv ities and  is embellished by 
war pictures taken  of the  Fleet, anti-airc raft units, 
tanks, and aircraft.

E d g a r  A lle n  a n d  C o ., L td ., of Sheffield, announce 
th a t  th ey  have ju s t received a con tract to ta lling  
¿420,000 for two com plete cem ent p lan ts for China. 
Each p lan t comprises a raw  crushing p lant, raw 
grinding mill, ro ta ry  cem ent kiln, cem ent mill, 
packing p lant, and aux iliary  item s, as well as a 
complete generating sta tio n  for electricity . Each 
kiln is fired by  a " Rem a " u n it coal p lan t, to  be 
made by the  B ritish  “ R em a ” M anufacturing Co., 
L td., a subsidiary com pany. Each works will 
produce 200 tons of cem ent a day, or approx i
m ately  60,000 tons per annum . Edgar Allen News 
for June  contains an article  on th e  production  of 
syn the tic  b aux ite  from waste m aterials used in 
th e  cem ent ind u stry  and some notes on manganese 
steel in dredging work.

C o n so lid a te d  P n e u m a tic  T ool Co., L td ., of 232 
Dawes Road, London, S.W. 6 , announce th a t  in 
view of the  expansion of their mining activities it

becomes necessary to  co-ordinate th is branch of 
th e ir  business under central control and th ey  have 
therefore appointed  Mr. N orm an H . D ixon as chief 
m ining engineer and m anager of th e ir new coal
m ining division operating from th e  above address. 
Mr. Dixon was educated a t  M anchester Gram m ar 
School, W igan Mining College, and M anchester 
U niversity. He was apprenticed to  the  late  Mr. 
F. L. W ard a t  B radford Colliery ; was elected a 
Fellow of th e  Geological Society of London in 
1927, and in 1929 a Member of the  In stitu tio n  of 
Mining Engineers. He joined the company as mining 
engineer in  1935, was appointed  m anager of their 
M anchester D istrict in  succession to  the  late  
Mr. E. W. Cetti in 1940, and on reorganization of 
the  com pany's sales in 1943 was appointed m anager 
of th e  N orth  M idland D istrict.

I n te r n a t io n a l  C o m b u s tio n , L td . (G rin d in g , S c re e n 
in g  a n d  F il te r in g  D iv is io n ), of 19, W oburn Place, 
London, W.C. 1, report the  following among orders 
recently  received :— Home : One ■ B aby R aym ond 
mill ; one B aby R aym ond mill for tricalcium  
phosphate 9 cw t./hour to  99-9% passing 400 mesh ; 
three R aym ond laborato ry  mills ; one 8-ft. 
m echanical a ir separator for lim estone a t  a feed 
ra te  of 4£ tons/hour, giving fineness of 99-5% 
— 200 mesh ; one 54 in. by 24 in. H ardinge mill, 
a ir plant, and dust collector—to produce 12  tons in 
5 days of lead powder a t  a fineness of 92% passing 
100 m esh ; one 4 ft. 6 in. by  24 in. H ardinge mill 
for galena ore tailings a t  tw o tons/hr. to  95% — 80 
mesh in  closed circuit w ith classifier ; five V P 15 
Syntron packers ; four V 15 Syntron v ibrators ; 
five V 55 Syntron v ibrators ; two 3-in. Vacseal 
pum ps for glass sand, and four 8-disc Rovac 
filters. For abroad : two R aym ond laboratory
mills ; one 30-ft. mechanical separator for m etallic 
powder ; one Baby R aym ond mill for iron ore ; 
one B aby R aym ond m ill for oxides and bary tes ; 
one screen pulverizer for dry  colour ; one V P 55 
Syntron packer, six V 55 Syntron vibrators, and 
one R otap  shaker.

N a tio n a l G as a n d  Oil E n g in e  C o., L td ., of Ashton- 
under-Lyne, in  their National Bulletin  for June 
have some particulars of a 4-cylinder trac tion  diesel 
engine from which the  following is ex trac ted . Bulletin 
No. 242 described a "  P lanet ” shunting  locomotive 
in which th e  m akers, F. C. H ibberd and Co., L td ., 
Park  Royal, London, have embodied our “ DA 6 ” 
6-cylinder diesel ( T h e  M i n i n g  M a g a z i n e ,  April, 
1946). We are now able to  give details of a smaller 
locomotive of sim ilar m ake for which we supplied 
our “ DA 4 ” 4-cylinder unit. The “ DA 4 ” engine 
is described fully in  Publication No. 1241 A. I t  
will develop 40 b.h.p. for one hour a t 1,000 r.p.m . 
and 50 b.h.p. a t  1,250 r.p.m . S tarting  is by  hand, 
bu t electric sta rtin g  equipm ent is also provided. 
There is a large-size rad ia to r w ith  belt-driven fan, 
w ater circulation being assisted by  pum p. I t  is of 
am ple capacity  for tem perate  and sub-tropical 
clim ates. The flywheel is m achined all over and 
spigotted on the  crankshaft flange. The clutch is of 
the  inverted  cone type, designed to  tran sm it the 
m axim um  power of the  engine under the  severest 
conditions. The gearbox i3 of th e  3-shaft p a tte rn , 
w ith three speeds in  e ither direction and the  drive 
is by  heavy roller chains to  each axle.

M ond  N ickel C o., L td ., of Grosvenor House, Park  
Lane, London, W. 1, in th e ir Nickel Bulletin  for 
M ay have abstrac ts on the  polarographic analysis 
of nickel com pounds and other substances, d e te r
m ination  of nickel in  bronze, hard  m agnetic
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m aterials, glass-to-m etal seals, overheating  and 
burn ing  of steels, nickel, and nickel alloys in th e  
paper in d ustry , and th e  d irect p roduction  of nickel- 
chrom ium  steels from  la te rite  ores. This is tak en  
from  a  paper b y  T. F. B ailey to  th e  E lectrochem ical 
Society and  th e  following is reproduced from  th e  
ab strac t : The au th o r refers to  th e  w ar-tim e
developm ent of th e  N icaro P ro ject as a m eans of 
supplem enting  supply  of nickel and describes a 
selective reduction  process worked ou t for trea tin g  
th e  Cuban ore. The process is based on th e  fact 
th a t  nickel is m ore readily  reduced th a n  iron and 
iron m ore readily  th an  chrom ium . A ddition to  th e  
ore of a reducing agent in  an  am ount insufficient for 
com plete reduction  of all th e  m etallic constituen ts 
results in reduction  of th e  nickel and p a r t  of th e  iron 
only. The balance of th e  iron and  all th e  chrom ium , 
in  th e  form  of oxides, rem ain  in th e  slag. Since th is  
slag is of high  iron-oxide con ten t th e  reduced m etal 
is low in carbon and  th e  slag (which will norm ally  
requ ire  th e  add ition  of lim e as a flux) is sufficiently 
fluid to  m ake possible a clean separation  of m etal 
and  slag. E ith e r th e  slag, or th e  m etal, or both, 
m ay be tapped  from th e  furnace and  th e  m etal 
m ay  th en  be de-oxidized and  finished in th e  usual 
m anner, producing nickel alloy steels which will 
m eet s tan d ard  specifications. A fu rth er am ount of 
reducing agen t is then  added to  th e  slag and all 
th e  m etallic constituen ts left in  th e  slag are re 
covered as high-carbon chrom ium -bearing pig 
iron, which m ay  be m ixed w ith  chrom ium  ore for 
production  of chrom ium  steel. As an  a lte rna tive  
a sm aller am ount of th e  reducing agen t m ay  be 
added, resulting  in  recovery of m etal in  th e  form  of 
a  low-carbon chrom ium  steel, while p a r t  of th e  
chrom ium  oxide and  a sm all portion  of th e  iron 
oxide rem ain in  th e  slag. The percentage of nickel 
in  th e  nickel-iron alloy ex tracted  m ay  be con
tro lled  b y  vary ing  th e ' am oun t of reducing agent 
added to  th e  ore ; th e  greater th e  am oun t of 
reducing agent added, th e  lower is th e  nickel 
co n ten t of th e  m etal produced, due to  th e  higher 
percentage of iron reduced. Nickel-iron alloys 
vary ing  from  2 to  2 0% of nickel m ay  th u s be 
obtained. The au th o r dem onstrates th e  w orking of 
th e  process by  giving th e  h isto ry  of some typ ical 
■reductions.

JOHNSON MATTHEY EXHIBITION
J o h n s o n ,  M a tth e y , a n d  Co., L td ., of 78, H a tto n  

Garden, London, E.C. 1, recently  afforded us an 
o p p o rtu n ity  of v isiting  th e  exhibition  to  which 
reference was m ade here in  th e  M ay issue. This 
proved to  be full of in terest, as showing th e  rem ark 
ab ly  wide range of applications in  ind u stry  of th e  
precious and rare  m etals. The exhibition  was 
divided in to  sections covering chem ical p lan t and 
ap p ara tu s , instrum ents, electronics, sw itchgear, 
a resistance-w elding division, low -tem perature 
brazing, a  jew ellery and  allied trades division, a 
dental, surgical, and  optical division, a  chem ical 
division, and  a  ceram ic division.

D ealing w ith  these  in  order th e  exhibits in 
chem ical p lan t and  ap p ara tu s included silver and 
silver-lined p lan t, p la tinum  electrodes, ag ita to rs, 
sulphuric acid sprays, glass-m elting crucibles, etc., 
p la tinum  labora to ry  ap p ara tus, and  catalysts, 
including those of palladium , in m any forms.

In stru m en ts  requ ire  un ifo rm ity  in  th e  m aterials 
of th e ir  m anufacture  and phosphor-bronze,

beryllium -copper, p latinum , and  rhodium -platinum , 
were exemplified in such com ponents as Bourdon 
tubes, d iaphragm s, springs, therm ocouples, and  
resistance therm om eters. F o r electrical in s tru 
m ents there  were fine resistance wires, hairspring  
s trip  (some of th e  last-nam ed in  cadm ium -copper), 
fine silver, gold-covered silver, and  JMC gold 
suspension alloy for galvanom eter suspension, strips, 
fine alum inium  tu b e  for poin ters, vitrified  enam el 
scales on glass, and  o ther item s.

In  th e  field of electronics i t  is po in ted  out, in  a  
booklet p repared  as a  guide to  th e  exh ib ition , th a t  
th e  m etallurgical needs have increased b o th  in  scope 
and  severity , pa rticu la rly  w ith  h igh-frequency 
equipm ent. P recision-draw n resistance wires, 
cathode tubes and  wires, and  radio-frequency circuit 
elem ents were included and  th e  m etals and  alloys 
represented  in th is  group com prised nickel-chrom ium  
copper-nickel, copper, beryllium -copper, silver-clad 
copper, and  electro-deposited silver and  rhodium . 
Silvered m ica condenser p lates were also a feature.

Sw itchgear requires electrical con tacts and  for 
these  no less th a n  45 m eta ls and  alloys are called 
in to  use— platinum , palladium , irid ium , rhodium , 
copper, tungsten , m olybdenum , an d  th e ir  m any 
alloys and  com binations. M any exam ples were 
shown of p a r ts  so m ade, together w ith  con tact 
springs in  phosphor-bronze, nickel-silver, etc. 
F o r th e  curren t-carry ing  p a rts  of c ircu it breakers 
th e  M allory range of h igh-streng th  h igh-conductiv ity  
castings provides a m eans of restric ting  dimensions 
and reducing w eight of m oving p a rts  and  several 
exam ples were on show. In  fuse elem ents silver 
plays a  p rom inen t p a r t  and  several instances were 
given.

R esistance welding was well dem onstra ted  as a 
m eans of assem bling pieces of m eta l by  welds of 
consistent streng th . The im portance  of th e  
electrodes and  holders was show n and  here again 
special exam ples b y  M allory M etallurgical Products, 
L td ., were in  evidence. Spot welding electrodes, 
electrode holders and  adap tors, seam  welding 
wheels and blanks, E lkonite  inserts, and  E lkonite  
faced dies m ay  be m entioned.

Low -tem perature brazing  afforded an  oppor
tu n ity  for dem onstra ting  th e  com pany’s range of 
silver brazing alloys, Easy-flo, Argo-flo, Sil-fos, and 
Silbralloy being th e  four m ost w idely used. They 
are available as strip , wire, rod, foil, w ire rings, 
washers, etc. There were m any  ty p ica l applications 
illustra ted . S ilver-bearing soft solders— such as, 
Comsol and  Plum bsol—were also featu red  in  th is  
section. T hey  have a  h igher s tren g th  a t  elevated 
tem pera tu res th a n  th e  o rd inary  tin -lead  solders.

Jewellery and  its  allied trad es calls for sterling 
silver, c ara t golds, p latinum , and pallad ium  and 
th ere  were in teresting  exh ib its in  th is  division not 
only of th e  raw  m ateria ls of th e  trad e  b u t  of th e  
finished products of th e  silversm iths’, goldsm iths’, 
and  jew ellers’ arts . Anodes and  salts for e lectro
p lating  were also a feature  and  th e  tre a tm e n t of 
residues (sweeps) was indicated .

The th ree  following divisions m ay  be briefly 
m entioned. U nder th e  heading of rad ium  for 
medical use th e  com pany p repare  sa lts  of th is  m etal 
and fit them  in to  p la tinum  needles and o ther con
tainers. R hodium  p lating  is useful for surgical 
instrum en ts requiring  a  stainless finish (an ti
bacteria). The uses of th e  sim ple and  com plex salts 
of silver, gold, and  th e  p latinum -group  m etals was 
well exemplified in th e  chem ical division— in p a r
ticu lar silver n itra te , which is b u t one of over 30



salts of th is  m etal produced. Standardized sub
stances for spectrographic and chem ical analysis 
form ed an  im p o rtan t feature  of th is  p a r t of the  
exhibition. The ceram ic section covered an in te rest
ing display  of china and glassware and evidence of 
th e  p a r t  played by precious m etals in producing 
th e  b rig h t colours to  which th is  a r t  lends itself.

B y w ay of rounding off th is  sto ry  th e  com pany 
staged a  sm all exh ib it dem onstra ting  th e  h isto ry  of 
th e  firm. This served to  recall th e  pioneer w ork of 
Percival N orth  Johnson, whose grandfather, John  
Johnson, was in 1767 working as an “ Essayer ” 
—th e  only p riv a te  p ractitio n er in London a t 
th e  tim e. H is grandson established himself as 
a gold assayer a t  79, H a tto n  Garden in 1817. 
Percival brought in to  th e  business a long experience 
of assaying and analysis and th e  acquisition of a 
new ty p e  of balance enabled him  to  in troduce a 
finer degree of accuracy. This a tten tio n  to  detail 
was no t welcomed in  th e  bullion m arket where a 
wider m argin  yielding greater profits was advocated. 
He was therefore forced to  buy  bullion on his own 
assay, w hich influenced him  to  s ta r t  a refinery in 
his garden. This refinery also employed a n itric  
acid process giving silver n itra te  as a  by-product 
and the  m ethods for th e  industria l uses of th is  were 
investigated and th e  com pany's business in silver 
n itra te  began. In  th e  m eantim e the  salts of th e  new 
and rare  elem ent uran ium  were being ex tracted  
from pitchblende and applied to  th e  colouring of 
glassware. V itreous colours for th e  decoration of 
p o tte ry  followed and these formed the  basis of the 
wide in te rest in th e  ceram ic in dustry  held by  the  
com pany to-day. M any item s of historical in terest 
have been preserved and  these were included in th is 
section of th e  exhibition.

JULY,

Metal Markets
C opper.— The Am erican copper "  ceiling ” was 

finally raised by  th e  Office of Price A dm inistration 
from  12 cents to  14-375 cents per lb., effective as 
from June 3. Difficulties resulting  from strikes in 
the  U nited S tates and Chile m ade them selves felt 
during th e  m onth  and dom estic production of 
raw copper has been adversely affected. I t  is u nder
stood th a t  Chilean producers are seeking a price 
of 15 cents per lb.

In  B rita in  th e  dem and for copper has been well 
m aintained and while consum ers have been able to  
cover them selves fairly satisfactorily  there  have been 
reports of som ew hat extended delivery delays. 
L ittle  has yet been received from  Chile against 
the 30,000 tons con tract entered in to  earlier in the  
year. In  th e  m eantim e U nited K ingdom  stocks 
are on the  decline and a  good deal of b lister copper 
has been sent to  Belgium for refining and re tu rn  
to  th is country. In  order to  bring th e  selling price 
of copper m ore closely in to  line w ith  curren t 
purchasing costs the  M inistry of Supply has raised 
the  price in  th is  country  £12 to  £84 per ton, 
delivered, w ith  effect from Ju ly  1, 1946.

T in .— There h a s , been no falling off in  world 
dem and for tin  and supplies are still a long way from 
satisfy ing  requirem ents. An additional allocation 
of m etal am ounting to  9,476 tons has been m ade by 
th e  Combined Tin Com mittee in addition to  th a t

announced on M arch 20—a fu rth er 2,840 tons 
going to  France, 2,350 tons to  America, 1,070 tons 
to  Canada, and 640 tons to  India.

The possibility of a  substan tia l rise in the official 
m axim um  price is believed to  have been discussed 
by th e  au thorities and th e  chances of establishing 
a reasonably stable in te rnational quo tation  was 
also considered. No change was, however, m ade 
in  th e  official t in  quo tation  when the  recent rises 
in copper, lead, and zinc were announced. Exports 
of Bolivian tin  ore are likely to  be on a smaller scale 
during  1946 ; costs of production  and continued 
operations a t  a loss have a lready caused certain  
mines in th a t  country  to  announce th e ir in tention  
to  close down.

U nited K ingdom  official m axim um  price £300 
a ton , delivered.

L e a d .— As was to  be expected th e  shortage of 
supplies, small im ports, and th e  continuance of 
ra tioning have resulted in le'ad consum ption in th is 
coun try  being curtailed. The firmness in price of 
th e  raw  m etal has been responsible for more in terest 
being shown in scrap and a good business has been 
done in th is  direction. The M inistry of Supply 
has recently announced th a t  as a result of high 
purchasing costs it  has been necessary to  raise 
th e  official m axim um  price of lead to  £55 a ton, 
as from Ju ly  1, 1946.

This decision has certainly no t come as a surprise. 
The situation  in America is no better, w ith deliveries 
to  consum ers very lim ited. The agreem ent with 
B ritain  regarding lead supplies has come in for a 
certain  am ount of criticism , as i t  is believed th a t 
Am erican im ports of pig lead are being adversely 
affected.'

Mean price of soft foreign lead, Ju ly  1, 1946, 
£55 per ton, delivered, d u ty  paid.

Z in c .— Effective as from Ju ly  1, 1946, the
Governm ent has raised the  official m axim um  price 
of zinc by  £10 a  to n  to  £49 5s. This decision was 
m ade as a result of high G overnm ental purchasing 
costs. W hile adequate supplies are available there 
has certain ly  been a  steady  a ttr itio n  of stocks 
and it  is to  be hoped th a t  th e  Governm ent has a 
long-term  supply p lan form ulated and th a t  zinc 
will n o t be perm itted  to  go the  same way as lead.

M ean price g.o.b. foreign zinc, Ju ly  1, 1946, 
£49 5s. per ton, delivered, d u ty  paid.

I r o n  a n d  S tee l.— Production of iron  and steel 
has shown no falling off. In  fact peak war-tim e 
ou tpu ts have been exceeded and  there  is every 
possibility of th is  s ta te  of affairs continuing. Pig- 
iron o u tp u t has also shown a fu rther increase, b u t 
i t  is still barely adequate  for curren t requirem ents. 
More .in terest has been shown in defective sem i
finished m aterial, owing to  inadequate  home and 
overseas supplies, although it has been reported 
th a t  Belgium m ay export some 35,000 tons of 
semis to  th e  U nited K ingdom  later in the  year. 
Finished-steel m akers and p late  and sheet rollers 
have very full order books and new business tends 
to  be confined to  fourth-quarter, 1946, and first- 
quarter, 1947, delivery. D em and for tinned  and 
galvanized sheets continues unabated  and is such 
th a t  export orders in  m any instances have to  be 
refused.

I r o n  O re.— Production of iron and  steel during 
th e  m onth  has been m aintained a t  a high ra te  and 
th e  call for high-grade ore has, as a  result, been 
on an  equally good scale. Hom e ore production
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has fallen off as im ports of good foreign ore have 
im proved. W hilst im ports are governed to  some 
ex ten t by  foreign exchange problem s, th e  need for 
h igh-grade ore to  economize in  fuel is widely 
appreciated.

A n tim o n y .— T h e  o u t p u t  o f a n t im o n y  m e ta l  h a s  
c o n t in u e d  to  b e  r e a d i ly  a b s o r b e d .  T h e r e  h a s  c o n 
t i n u e d  to  b e  a  s c a r c i ty  o f o re  s u p p l ie s ,  so  t h a t  
s m e l t in g  a c t iv i t y  h a s  r e m a in e d  s o m e w h a t  l im ite d .  
F o r  9 9 %  E n g l is h  re g u lu s  t h e  o ffic ia l q u o ta t i o n  h a s  
s h o w n  n o  c h a n g e  a t  ¿ 1 2 5  a  t ° n -

A rs en ic .— A stead y  dem and for arsenic has been 
reported  a t  th e  ruling price of ¿29 10s. to  ¿29 15s. 
per to n  ex store for 99%  to  100% w hite m aterial.

B is m u th .— Supplies of b ism u th  have n o t been 
an y  too plentiful, so th a t  th e  m arket has rem ained 
firm a t  th e  cu rren t quo ta tio n  of 9s. per lb. for 
m erchan t quan tities.

C ad m iu m .— A world ' shortage of cadm ium  has 
rem ained in  evidence and as a resu lt th e  decision 
by th e  M inistry  of Supply to  decontrol th e  m etal 
in th is  coun try  w ith  effect as from  June  24 has come 
as som ething of a surprise. The acquisition, disposal, 
and price of th e  m etal is now a m a tte r  of free 
negotiation  and, for th e  present a t  any  ra te , the  
price can only be regarded as nom inal. On the  
C ontinent around 9s. to  10s. per lb. is regarded as 
th e  ruling quotation .

C o b a lt M e ta l.— Leading in te rests have continued 
to  ask 9s. to  9s. Id . per lb. th roughou t th e  m onth.

C o b alt O x ides.—The m arke t has rem ained steady, 
w ith  b lack oxide quoted a t  8s. 7£d. per lb. and  grey 
a t  9s. 5^d.

C h ro m iu m .— D em and has been well m aintained 
and th e  curren t price is firm ly held a t  around 
4s. 5d. to  4s. 8d. per lb.

T a n ta lu m .— Sellers in  th is  cou n try  have con
tinued  to  quote ¿18 to  ¿19 per lb.

P la t in u m .—A large pent-up w ar dem and for 
luxury  and industria l purposes has resulted in a 
strong dem and for p latinum  m etal, while th e  general 
shortage of supplies has resulted in the  price in th is 
coun try  being raised to  ¿17 10s. per tro y  oz. The 
export quo tation  is now around ¿22 to  ¿23 an  oz.

P a lla d iu m .— Leading in te rests in th is  country  
continue to  quote  ¿5 15s. to  ¿6  per tro y  oz. A good 
dem and has been reported  during the  m onth, 
m ainly as a result of the  world shortage of platinum .

O sm iu m .— A round ¿11 to  ¿14 per tro y  oz. rem ains 
th e  curren t quotation .

I r id iu m .— Sellers here have recently  raised their 
price to  ¿31 to  ¿32 per tro y  oz.

T e llu r iu m .— There has n o t been a g reat deal 
doing here la tterly , b u t th e  m arket has been firm a t 
around 7s. per lb.

S e le n iu m .—W ith  a stead y  call noted  for selenium, 
leading in terests have m ain tained  th e ir quo tation  
a t  abou t 8s . 6d. per lb.

T u n g s te n  O re .— A quietly  steady  tone  has 
characterized th e  tungsten  m arke t th roughout 
th e  m onth  and w ith adequate  official stocks con
sum ers have been able to  cover th e ir requirem ents 
fairly  easily. The official selling price for ore in 
B rita in  has shown no change a t  75s. per un it, 
delivered, while th e  cu rren t open m arke t quotation  
has been held a t  67s. 6d. c.i.f.

M a n g a n e se  O re .— Conditions th ro u g h o u t th e  
m onth  have shown little  change, consum ers in th is  
coun try  being able to  cover th e ir  needs fairly  
satisfactorily . So far as som e countries are con
cerned, however, difficulties over tra n sp o rt have 
continued to  exert an  unfavourable  influence. 
The official U nited K ingdom  selling price rem ains 
controlled a t  Is. 2 d. per u n it c.i.f. on th e  basis of 
pre-w ar freight and insurance ra tes, while buying 
prices va ry  from  Is. 2Jd . to  Is. 4 fd . pe r u n it, on 
th e  sam e basis.

A lu m in iu m .— T here has been no falling off in the  
dem and for a lum inium  and  w ith  considerable 
tonnages of b o th  v irgin and  secondary m etal 
available users are finding it easy to  cover th e ir 
requ irem ents in  con trast to  th e  s ta te  of affairs 
a t  p resen t ruling in th e  o ther m ajor non-ferrous 
m etals. F o r 99%  m ateria l th e  price is m ain tained  
a t  ¿67 per ton , delivered.

C o p p er S u lp h a te .— Sellers here continue to  quote  
¿32 5s. per to n  f.o.b., less 2% .

N ick el.— A stead y  dem and has been reported  
th roughou t th e  m on th  a t  th e  cu rren t figure of ¿190 
to  ¿195 pe r ton , depending on q u an tity .

C h ro m e  O re .— H igh-grade m etallurg ical ore has 
rem ained scarce, although, generally speaking, 
consum ers have been able to  cover th e ir  requ ire
m ents fairly  satisfactorily . F o r R hodesian m eta llu r
gical ore ¿10 17s. 6d. rem ains th e  cu rren t official 
quo tation , w ith  ¿10 15s. nam ed for B aluch istan  
chem ical chrome.

Q u ic k s ilv e r . — The official q u o ta tio n  of ¿30 to  
¿31 5s., according to  q u a n tity , a t  p resen t ruling 
in  th is  coun try  continues to  ru n  a  good deal above 
world values, which a t  th e  m om ent are in th e  
neighbourhood of ¿19 to  ¿21 a  flask of 76 lb 
There is som ething of a  g lu t of quicksilver on 
th e  world m arket a t  th e  m om ent and  a  reduction  
in th e  U nited K ingdom  figure is n o t impossible.

M o ly b d en u m  O re .—D em and rem ains s tead y  a t 
th e  ruling figure of 42s. 6d. to  45s. per u n it of 
MoS2, f.a.s.

G ra p h ite .— T he price is nom inal and  is m ain ly  
a m a tte r  of negotiation.

S ilv er .— Official stocks continue to  . c a te r  for 
cu rren t requirem ents and th e  price is unchanged a t 
44d. per tro y  oz.

M eta l P i ic e s

Alum inium , A ntim ony, Copper, Lead, Nickel, T in, 
and  Zinc per Long Ton ; P la tin u m  per s tan d ard  
oz. ; Gold and Silver per fine oz. ; W olfram  per un it.

¿  s. d.
A lum inium  (Home) ..................................... 67 0 0
A ntim ony (Eng. 99-6% )    125 0 0

(Crude 70% ) ............................ 100 0 0
Copper (Electro)   84 0 0
Lead (Soft F o re ign )  55 0 0
Nickel (H o m e ) ................................................  /190-%195
Tin ..................................................................... 300 0 0
Zinc (g .o .b .) ..................................................... 49 5 0
P la tinum  (R efin ed )   17 10 0
Silver   3  8
Gold ..................................................................  8 12 3
W olfram  (Buying, f .o .b .) ............................ 3 15 0

(Selling, Delivered)   3 1 5  0
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Statistics
T RA N SV A A L GOLD OUTPUTS

Ma y * J une*

Treated Yield Treated Yield
Tons. Oz. Tons. oz.

Alpine (Barberton) . . . . 5,947 1,0 10 __
Blyvooruitzicbt............. 29,500 22,272 30,000 24,041
Brakpan ...................... 109,000 £188,083 106,000 £187,560
City Deep ........................ 92,000 23,468 89,000 22,670
Cons. Main R e e f ........... 217,000 28,596 212,000 28,377
Cons.Murchison (T.V.L.) 0,900 £18 ,843 7,300 £20,036
Crown Mines................... 275,000 6 0 ,12 1 260,000 57,539
Daggafontein................. 163,000 £389,400 161,000 £385,811
Dominion Reefs ........... 24,800 3,508 23,000 3 ,375
D ’rb'n Roodeport Deep 180,000 33,495 175,000 32,390
East Champ D ’O r ......... 3 1,000 £47,640 29,000 £45,382
East Daggafontein . . . . 94,000 £204,588 94,000 £204,018
East Geduld ................. 162,000 45,705 151,000 43,204
East Rand P.M............... 210,000 4 1,4 37 204,000 40,566
Geduld.............................. 111 ,0 0 0 23,529 102,000 2 1,58 4
Geldenhuis D e ep ........... 68,500 7,938 64,000 1 1 , 396t
Glynn’s Lydenburg . . . 10 ,300 2,834 10,000 2,800
Government G.M. Areas 225,000 £366,617 212,000 £339,929
Grootvlei Proprietary . 168,000 43,346 158,000 40,685
Langlaagte Estate . . . . 55,000 £ 7 1 ,15 4 48,000 £67,066
Luipaards VIei ............. 84,500 17,694 84,000 17 ,559
Marievale Consolidated. 57,500 17,266 53,500 16,053
Modderfontein B ........... 62,000 9,633 62,000 9,483
Modderfontein Deep . .  . 31,000 5 ,5 2 1 30,000 5,086
Modderfontein East . . . 135,000 20,255 128,000 19 ,2 12
New Kleinfontein......... 104,000 15 ,9 6 1 101,000 15 ,4 9 1
New Modderfontein.. . . 90,000 , 1 1„9 10 84,000 16 ,16 4 t
New State Areas ........... 118 ,000 £189,044 110,000 £181,069
Nigel Gold ..................... 43,500 10,805 41,000 1 0 , 1 1 3
Nourse ............................ 74,000 14,076 71,000 13 ,5 6 1
Rand Leases................... 196,000 £319 ,041 181,000 £299,404
Randfontein ................. 360,000 £403,284 360,000 £383,322
Rietfontein Consolid’t ’d 28,000 5,632 26,000 5,472
Robinson D e e p ............. 100,000 19 ,39 1 94,000 18 ,532
Rose Deep ................... .. 75,000 - 11,3-16 75,000 11,0 5 0
Simmer and J a c k ......... 147,000 26,344 139,000 25,087
S. African Land and Ex. 92,000 £103,422 91,000 £162,752
S p rin g s ............................ 124,500 £203,544 125,000 £199 ,140
Sub N ig e l........................ 69,000 35,50 1 64,500 3 3 ,156
Transvaal G.M. Estates 23,300 4 ,57 1 24,200 4,705
Van Dylt Consolidated . 104,000 20,581 98,000 19 ,359
Van Ryn ........................ 59,000 £57 ,4 12 58,000 £57,374
Venterspost G o ld .. . . . . 112 ,000 23,039 102,500 2 2 , 13 1
Village Main R e e f ......... 24,200 £33,841 24,200 £33,648
Vlakfontein..................... 24,000 10,020 23,000 9,683
Vogelstruisbult............... 78,000 19 ,1 16 73.000 17,996
West Rand Consolidated 222,000 £346,944 221,000 £346,276
West Sprin gs............. 59,000 £108,839 59,000 £107,647
Western R e e fs ......... 77,500 £153,230 77,500 £158,598
Witw’tersr’nd (Knights) 82,000 £97,637 79,000 £93,395
Witwatersrand Nigel . . 9 ,100 £22,791 8,600 £21,476

* Gold at 172s. 3d. per oz. t  Includes 4,000 and 5,000
respectively, as Special Declarations.

COMPARATIVE TRA N SV A A L GOLD FIG U R ES

1943 1944 1945 1946

Oz. Oz. Oz. Oz.
Jan uary ......... 1 ,0 74 ,754 1,029,398 1,029 ,384 1,0 16 ,4 5 8
February.. . . 1 ,0 1 1 ,6 7 2 969,017 965,569 946,577
M arch ........... 1 ,10 8 ,7 8 9 1,0 3 8 ,4 14 1,036 ,443 877,449
A p r il............. 1,0 7 5 ,36 3 995,915 1  ,t)2S,544 994,988
M a y ............... 1 ,0 9 6 ,19 5 1,058 ,875 1,030,990 1,0 4 9 ,19 5
Ju n e ............... 1,064 ,572 1,0 3 8 ,3 3 1 1,024 ,796 ._
Ju ly  ............. 1,089,708 1,0 39 ,8 5 1 1 ,0 3 2 ,7 17 __
August........... 1,059 ,932 1,0 53 ,9 54 978,097 __
Septem ber.. . 1,054,980 1,0 24 ,34 1 1,0 0 2 ,7 16 __
October . . . . 1,0 6 0 ,198 1,024 ,574 1,058,283 __
November . . 1,056,979 1,006,986 1,020,990 __
December . . . 1 ,0 4 6 ,S79 997,572 1,0 0 5,0 16 —

Total . .  ■ 12,800 ,021 12 ,277 ,328 12 ,2 13 ,5 4 5 -

1 — 7

PRODUCTION OF GOLD IN TH E TRAN SVAAL

R a n d
E l s e 

w h e r e T o t a l

Oz. 
1,0 0 2 ,0 71 
1,0 0 9 ,5 18  

953,280 
982,537 

1,0 32 ,90 7 
999,212 
981,168  
996,175 
923,468 
855,832 
974,434 

1,026,007

Oz.
22,725
23,199
24 ,8 17
20 ,179
25,376
21,7 78
23,848
20,283
23,109
2 1 ,6 17
20,554
23,188

Oz. 
1,024,796 
1 ,0 3 2 ,7 17  

978,097 
1 ,0 0 2 ,7 16  
1,0 58 ,28 3 
1,020,990 
1,0 0 5 ,0 16  
1,0 16 ,4 58  

946,577 
877,449 
994,988 . 

1 ,0 4 9 ,19 5 '

J u l y ..............................
A ugust.........................
September...................
O ctober.......................
Novem ber...................
D ecem ber...............
Januarv, 1946 ...........
February.....................
March . ....................
April ............................
M a y ..............................

N A TIV ES EM PLOYED IN TH E TRAN SVAAL MINES

G o l d

M i n e s
C o a l

M i n e s T o t a l

June 30, 1945 .............................. 306,394 27,433 333,827
Ju ly  3 1 ......................................... 303,686 27 ,3 16 331,002
August 3 1 ...................................... 303,479 27,498 330,977
September 30 .............................. 303,642 27 ,159 330,801
October 3 1 .................................... 301,366 26,944 328,310
November 3 0 ................................ 298,406 27 ,19 5 325,601
December 31 ............... .. 292,408 27,028 319,436
January 3 1, 1946 ....................... 298,756 27,533 326,289
February 28 ................................ 306,719 27,640 334,359
March 3 1 ....................................... 310,446 27,746 338,192
April 3 0 ........................................ 310 ,923 28,012 338,935
May 31 ........................................ 307,19(1 27,768 334,958

COST AND PRO FIT ON TH E RAND, etc. 

Compiled from official statistics published by 
the Transvaal Chamber of Mines

Tons
milled

Yield 
per ton

Work’g 
cost 

per ton

Work’g 
profit 

per ton

Total
working

profit

June, 1945 • 4,979,300
s.
34

d.
4

s.
23

d.
8

s. d. 
10  8

£
2,6 57 ,5 17

J u l y ........... 5,066,800 34 0 23 7 10  5 2,632,027
Aug.............. 4,758,300 34 2 25 1 9 1 2 ,14 8 ,78 5
Sept............ 4,897,806 34 4 24 1 10 3 2 ,5 17 ,6 28
Oct.............. 5 ,104 ,300 34 4 23 6 10  10 2,758,873
Nov............. 4,926,100 34 8 24 1 10  7 2,622,409
Dec.............. 4,780,500 35 1 24 6 10 7 2,526,770
Jan., 1946 . 
Feb..............

4,884,100 34 9 24 5 10 4 2,514 ,880
4,464,066 35 2 25 3 9 1 1 2,225,680

Mar.............. 4,224,600. 34 li 28 0 0 6 1,364,982
A pril........... 4,744,400 35 1 25 2 9 11 2,356,640
May 2,506,332

MISCELLANEOUS M ETAL OUTPUTS

4-Week Period

To May 25

Tons Ore Lead Cones, 
tons

Zinc Cones, 
tons

Broken Hill S o u th ...........
New Broken Hill .............
North Broken H i l l ...........
Zinc Corp............................
Rhodesia Broken Hill a .

23,080
2,927

30,358
38,663

3,548
299

5,704
6,975
1,074*

4,148
539

5,918
1,665
7,564t

(a) May. * Lead. |  Zinc.
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PRODUCTION OF GOLD AND S IL V E R  IN RH ODESIA
1945 1946

Gold i 
(oz.)

Silver
(oz.)

Gold
(oz.)

Silver
(oz.)

Jan u ary ................. 47,829 7,444 45,261 7,96 1
February ............. 46,009 7 ,5 18 42,089 7,440
M arch ................... 48,166 8,547 44,969 8,1194
A p r i l ...................... 49,072 8,622 -- --
May ...................... 47,797 7,554 -- *--
Ju n e ........................ 46,998 7,772 -- ---
Ju ly  ...................... 47,972 8,705 •-- --
August................... 47,666 7,846 -- --
September............. 47,995 8,100 -- --
October ............... 47,550 8,471 --  • --
November ........... 45,567 7,687 -- --
Decem ber............. 45,620 7,707

RH ODESIAN GOLD OUTPUTS
May J une

Tons. Oz. Tons. Oz.

Bushtick ..............................
Cam and M otor....................
Globe and Phoenix.............
R ezen d e................................
Sherwood S t a r r ...................
Thistle-Etna ........................
Vubachikwe..........................
Wanderer Consolidated . .  .

13,300
25.000 

6 ,100
21.000 

7,800 
6,200 
2,900

35,000

1,869
£45,194

2,841
£ 16 ,18 2 .

£ 8 ,37 1
891

£4 ,78 1
3 ,2 1 1

24.100

20.100 
7,300 
6 ,100

34,500

£45,255

£20 ,518
£7,456

883

3,127_

W EST A FRICAN  GOLD OUTPUTS
M a y J u n e

Tons Oz. Tons Oz.

Ariston Gold Mines ...........
Ashanti Goldfields .............
Bibiani ..................................
Bremang ..............................
Gold Coast Main R eef.........
Konongo ..............................
Marlu ....................................
Taquah and A b o sso ...........

21.500
16.500
22.500

9,080
7,19 0
7,250

20,000

£63,922
17 ,356
6,421
1,784
3,868
4,200

253
4,974

21.500
16.500
22.500

9,230
8,580

17,680
25,000

£63,957
17 ,358
6,454

3,861 
4,227 
1,9 83 
5,986

W ESTR ALIA N  GOLD PRODUCTION
1944 1945 1946

Oz. Oz. Oz.
36,796 41,508 42,471

F eb ru ary ................. .. 33 ,196 35,947 37,523
March .......................... 38,885 38,855 39,855
April .................................... 26,806 3 5 ,13 4 41,297

37,762 34,202 4 6 ,3 12
J u n e .................................... 40,973 36,591 —
J u l v ..................................... 36,582 39,861 - -
A u gu st................................ 60 ,193 59 ,414 —
Septem ber.......................... 39,475 33,578 —
O ctober............... .............. 3 7 ,33 1 34,108 —■
November .......................... 36 ,156 41,590 —
December . .  .................. 42 ,107 39,760 —

T o t a l ............... .. 466,362 468,548 —

W EST R A LIA N  GOLD OUTPUTS
4-We e k  P eriod

To A p r . 30 To M a y  28

Tons Oz. Tons Oz.

Boulder Perseverance . . . . 6,244 1,8 8 1 6,356 1,687
Central Norseman ............. 7,420 2,218d 8,558 3,067
Comet M in e .......................... — —■ — ■—•
G.M. of Kalgoorlie.. . . . . . . 12 ,0 13 2 ,710 á 11,2 7 4 3,1396
Golden Horse Sh oe............. — 755/ —■ 763«
Gt. Boulder Prop.................. 26,651 5,945 28,722 6,544
Kalgoorlie Enterprise ---- 3 ,7 5 1 978 3,854 1 ,18 4
Lake View & Star ........... .. 38,682 10,264 4 2 ,118 10,796
Morning Star (G.M.A.) . . . — 582 ■— —
North Kalgurli ....... ............ 7,922 2,495 8,067 2 ,0 18
P arin ga .............................. 7,046 1,4 3 4 7 ,150 1 ,4 5 8
Phoenix M ine........................ — — — ■—
Sons of Gwalia ................... 7 ,124 1 ,991a! 7,608 2,0546
South Kalgurli ................... 5,808 1 ,.521 5,933 1 ,4 10
Tindals Gold ........................ — — — —
Waronga (Emu).................... —■ — — —
W ilu n a ................... .............. 13,986 2,000/ — -—
Yellow dine............................ — — — —

a June, b 1  weeks to June 1 1 .  d 4 weeks to May 14. /M ay.

PRODUCTION OF GOLD IN CANADÁ

-

1945 1946

♦Output
oz.

•Total 
value $

•Output
oz.

♦Total 
value $

January ......... 233 ,2 10 8,974,350 238,450 9 ,18 0 ,325
February . . . . 2 12 ,3 5 1 8 ,17 5 ,5 13 229,099 8 ,8 2 0 ,3 1 1 '
March ........... 228,687 8,804,450 248,403 9 ,56 3 ,5 16
April ............. 223,737 8,6 13 ,8 75 — —•
M ay................. 2 17 ,556 8,375,906 — —
Ju n e ............... 2 12 ,16 3 8 ,103,08 6 — —
J u l y ............... 210,209 8,093,046 ■— —
August ........... 2 1 1 ,7 5 4 8 ,152 ,529 —■ —
September . . . 2 1 1,5 2 9 8,143 ,86 6 *— —
O ctober......... 229,550 8,837,675 — —
November . . . 220,755 8,499,067 — —
December . . . 239,749 9 ,230 ,337 — —

Total for 
Calendar Year 2 ,6 5 1,250 102,004,700 .__ _

* Subject to revision.

ONTARIO GOLD AND S IL V E R  OUTPUT

Tons Gold Silver Value
Milled Oz. Oz. Canad’n $

May 1945 ............. 498,258 1 2 7 ,17 3 22,583 4,898,332
lu n e ............. 505,448 1 2 1 ,2 1 7 18,796 4,673,033
July ...................... 481,596 1 1 9 , 1 5 1 16 ,276 1 4,593,064
A ugust.................. 482,402 119 ,4 0 7 2 8 ,13 0 4,607,639
Septem ber........... 492,626 12 2 ,17 5 18 ,394 4,709,952
O ctober............... 539,554 130 ,320 20,458 5 ,0 2 3 ,19 1
N ovem ber........... 556 ,671 136,974 19 ,724 5,279,708
D ecem ber........... 589,792 145,493 5 1 ,7 5 2 j 5 ,6 2 2 ,7 18
January, 1946 . . 589,148 144,509 22,600 5 ,574 ,375
February ........... 5 5 1 ,8 13 134 ,485 2 1 ,1 5 5 5 ,19 0 ,36 6
March ........... 623,827 146 ,055 27,229 i 5 ,04 3 ,975
April .................... 594,266 14 1,2 3 0 16 ,6 73 5,449,639

CANADA’S LEA D IN G  M IN ER A L PRODUCTS

F e b r u a r y ,*
1946

M a r c h ,*
1946

A sbestos.................... - 29 ,614 36,305
Cement ...................... .............  Brl. 273,379 6 0 3,8 11
Clay products ......... ...................... $ . 684,258 8 0 1,126
Coal .......................... 1 ,6 3 8 ,3 3 3 1,5 9 3 ,5 5 6
Copper ...................... .................  I.b. 28,298,803 34,374,946
Lead .......................... ................. Lb. 30 ,4 77,14 8 31,28 7 ,56 9
N ick e l........................ .................  Lb. '12 ,4 5 0 ,6 5 9 1.5,077,068
Silver ........................ 1,0 4 5,4 4 8 1,17 9 ,8 6 2
Zinc .......................... .................  Lb. 39 ,784 ,3 15 42,957,226

* Subject to revision.

GOLD OUTPUTS, KO LAR D IST RIC T , IN DIA

M a y J u n e

Tons Oz. Tons Oz.

Champion Reef . .
M ysore...............
Nundydroog.........
O oregum ...............

9,440
13,240
12 ,9 62

7,742

4,354 
3,586 . 
3 ,522  
1,849

9,440
14 ,14 9
1 3 , 1 1 0
9,052

4,546 ■ 
3,422 
3,694 
2,349

M ISCELLANEO US GOLD AND S IL V E R  OUTPUTS

M a y J L N E

Tons Value £ Tons Value £

Biackwater (N.Z.)............. 1,4 4 3 489* ___
British Guiana Cons.......... — 594* .— —
Emperor Mines (Fiji) . . . .— — 32,7 23 10,59 1*û
I'rontino Gold (Colombia) 8,240 3 2 ,8 13 — —
Geita Gold (Tanganyika). 7 ,523 1,500* 9,470 1 ,8 5 1*
Martha Gold (N .Z .) ......... 10,886 /  2 ,15 6 *  

1  15 ,0 10 t 10 ,2 1 1 /  2,642* 
\2 1 ,0 0 1*

NewGoldfieldsofVenezuela 4,795 3 , 081* — __
Rosterman (K e n ya )......... 4,000 1 ,6 5  0* — __
St. John d’el Rey (Brazil)

4,500
100,200 — 103.800

Tati Goldfields (Bech’land) 17 3 / 4,300 158 /
Victoria Gold (Vic.)........... — 834* d — 925*c
Yukon Consolidated . . . . — $10 1,0 9 (1 —

* Oz. Gold. t  Oz. Silver. 
b Period to June 5. d Period to May 14 . p  Profit, c To June 1 1 .
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OUTPUTS OF N IG ER IA N  AND OTH ER TIN  MINING 
COMPANIES

I n  L o n g  T o n s  o f  C o n c e n t r a t e

M a r . A p r . Ma y .

Amalgamated Tin Mines . . . . 850 490 625
B is ic h i.............
Ex-Lands ....................

33* 32 331

F ab u lo sa .............
Geevor .................... 50 45
Gold and Base Metals of N igeria 60 48' 60
Jan tar Nigeria .......................... 37 40 33
Jo s  Tin .......................................
"Kaduna Prospectors............... 6 4 8
Kaduna Syndicate................... 49 54 45
Kagera ....................................... —
Kefli T i n ..................................... 24 1 1 33
United Tin A reas...................... 15 1 1 12

(a) Feb.

T IN  R ESTRICTIO N

I n t e r n a t i o n a l  E x p o r t  Q u o t a  %

Year J a n . - M a r . A p r . - J u n e J u l y - S e p t . O c t . - D e c .

19 31 . . . — 77-7 65-4 65-4
1932 . . . 56-2 56-2* 43-8 3 3 -3f
1933 . . . 33-3 33-3 33-3 33-3
1934 . . . 44 / 54 54 44
1935 . . . 40 45 70 80
1936 . . . 90 85 90 105
1937 . . . 100 1 10 1 10 1 10
1938 . . . 70 55 35+ 35|
1939 . . . 35 i 40 120§ 100**
1940 . . . 120 tt 80 130§§ 130
1941 . . . 130 130 130 130
1942 . . . 105 105 105 105
1943 . . . 105 105 105 105
1944 . . . 105 105 105 105

* Jan.-M ay. f  July-D ee. J  Plus 10  for Buffer Stock.
§ June 14, 4 5 ; Sept. 1 , 0 0 ; Sept. 12 , 80 ; Sept. 18, 10 0 ; 

Oct. 1 1 , 1 2 0 .  ** Sept. 1 ,  00 ; Oct. 1 1 ,  70 ; Nov. 1, 100. -ft Nov. 1, 
GO ; Dec. 1 , 100 ; Dec. 8, 120. §§ May 27, 100 ; Ju ly  8, 130.

QUOTATIONS OF O IL COMPANIES’ SH A RES 

Denomination of Shares ¿ 1  unless otherwise noted

M a y  8, J u n e  6 . Ju ly  9,
1946 1946 1946

s. d. f s. d. s. d.
Anglo-Ecuadorian.......................... 1 17 3 1 18 3 1 19 3
Anglo-Egyptian B ............................ 4 3 9 4 3 9 4 1 3
Anglo-Iranian Ord............................ 0 3 9 4 18 9 o 5 0

„  „  1st Pref.................... 1 18 0 1 IK 0 1 16 9
„  ,, 2nd Pref.................. 2 0 0 2 0 6 2 0 I)

Apex Trinidad (5s .)........................ 1 9 9 1 12 3 i 13 O
Attock, In d ia ................................... o 16 3 1 15 6 2 17 0
British Borneo Pet. (6s.) ............. 1 1 3 1 4 0 1 3 6
British Burmah (4s.)...................... 8 9 9 0 10 0
British Controlled ( 5 5 ) ................. 4 3 5 0 4 6

„  Pref. ( „ ) ................... 13 6 14 9 13 9
Burmah Oil ..................................... 3 10 6 3 17 6‘ 3 11 3

,, ,, Pref.............................. 2 1 6 2 2 6 2 3 6
Canadian .Eagle Ord........................ 1 14 0 1 16 6 1 13 9

7%  Pref. (S3) . . . . 1 3 3 13 3 13 3
„  8%  Pref.................. 1 12 9 1 16 6 1 14 3

Kem (3s. 4 d .) ................................... 4 9 5 0 5 6
Lobitos, P e r u ................................... 3 0 3 3 6 0 3 8 0
London and Thames Haven . . . . 1 5 3 16 6 15 6
Mexican Eagle Ord. (4 pesos) . . . 16 6 14 9 13 9

,, ,, 8%  Pref. (4 pesos) 16 6 14 9 14 0
, 7%  Pref. ( „  ) 8 9 8 9 8 9

Phoenix Roumania ........................ 3 0 3 6 3 3
Royal Dutch (100 fl.)...................... 32 10 0 36 10 0 34 0 0
Shell Transport Ord........................ 4 3 0 4 13 9 4 13. 9

5%  Pref. (Units) 1 8 6 1 9 6 1 9 3
7% Pref................ 1 18 3 1 19 0 1 18 9

Steaua R o m an a.............................. 5 0 6 0 5 9
Trinidad C e n t r a l  (10s.)................... 1 5 0 1 6 3 1 5 3
T r i n i d a d  L e a s e h o l d s  .............................. 5 3 9 5 13 9 n 16 9

4 12 6 0 7 6 5 3 0
6% Red. Cm. Pf. 1 3 0 1 2 9 1 2 9

3 16 9 4 2 6 3 16 3
United Brit i s h  of 1  nnidad (6s. 8d.) 18 0 1 4 6 1 6 0
V  O  C. H o l d i n g  (13s. 4 d .) ............. 3 8 9 3 17 3 15 o

7%  Pref- (13s* 4d.) ........... 3 8 9 3 17 6 3 13 9

Prices of Chemicals
Chemical stocks and prices are generally under control and the 

figures given below represent those last ruling.

Acetic Acid, 4 0 % ............................
>, 8 0 %  ; ; ; ; ;

„  „  G lac ia l...........................................
Alum ..................................................................
Aluminium Sulphate, 17  to 18%  ...............
Ammonia, A nhydrous......................................
Ammonium Carbonate ....................................

,, Chloride, 08% .............................
,, N itra te ...................................... , . .
„  Phosphate (Mono- and Di-) . . .

Antimony, Sulphide golden ............................
Arsenic White, 9 9/10 0% ..................................
Barium Carbonate (native), 94% .................

,, Chloride.................................................
Barytes ................................................................
Benzol ..................................................................
Bleaching Powder, 36% Cl................................
B o r a x ....................................................................
Boric Acid (Comml.)...........................................
Calcium Chloride, solid, 70/75% . . . .............
Carbolic Acid, crude 60’s ................................

,, „  crystallized ..............................
Carbon B isu lphide.............................................
Citric A c id ............................................................
Copper Sulphate . . .  t ........................................
Creosote Oil (f.o.r. in Bulk) ............................
Cresylic Acid, 98% ...........................................
Hydrofluoric Acid, 59/60% ..............................
Iron Su lph ate.....................................................
Lead, Acetate, w h ite ........................................

„  Nitrate .....................................................
,, Oxide, L ith arge......................................
,, White .......................................................

Lime, Acetate, brown........................................
grey, 80/82% ........................

Magnesite, Calcined ex W’h’se ......................
,, R aw ....................................................

Magnesium Chloride, ex W ’h’s e .....................
,, Sulphate comml............................

Methylated Spirit Industrial 66 O.P...............
Nitric Acid, 80° Tw .............................................
Oxalic A c id .........................................................
Phosphoric Acid (S.G. 1  • 750) ........................
Pine O i l ................................................................
Potassium Bichrom ate....................................

,, Carbonate (hydrated) .................
,, Chlorate............................................

Chloride, 9 6 % ................................
,, Amyl Xanthate .............................
,, Ethyl Xanthate...............................
,,. Hydrate (Caustic) so lid ...............

N itra te .............................................
,, Permanganate ..............................

Sulphate, 90% ..............................
Sodium Acetate .................................................

„  Arsenate, 58-60% ..............................
,, Bicarbonate .........................................
,, Bichrom ate...........................................
., Carbonate (crystals)............................

(Soda Ash) 58° .  .............
,, Chlorate.................................................
,, Cyanide 100%  NaCN basis .............
„  Hydrate, 76/77%  ........................... .
,, Hyposulphite, comml...........................
,, N itra te ...................................................
,, Phosphate.............................................
,, Prussiate.................................................
,, S ilica te ...................................................
,, Sulphate (Glauber’s Salt)...................

fSalt-Cakel
”  Sulphide, flakes, 60/62% ’ .’ .*.’ . * .
,, Sulphite, comml....................................

Sulphur, American, Rock (Truckload)...........
,, Ground ...............................................

Sulphuric Acid, 168° Tw ............. .......................
,, free from Arsenic, 140° Tw.

Superphosphate of L im e ..................................
Tartaric Acid .....................................................
Tin Crystals ........................................................
Titanium white, 70% .......................................
Zinc Chloride .....................................................

„  Dust, 9 5/9 7 % ...........................................
,, Oxide (W hite-Seal)..................................
„  Su lphate......................................................

£ s. d.
per ton 25 12 0

,, 49 10 0
„ 59 0 0
„ 16 0 0
,, 1 1 10 0

per lb. 2 0
per ton 42 0 0

,, 22 10 0
,, 19 0 0
,, 69 0 0

per lb. 1 1 1
per ton 32 0 0

„ 6 5 0
,, 19 10 0
„ 9 3 6

per gal. 2 6
per ton 1 1 5 0

,, 30 0 0
,, 52 0 0
,, 5 15 0

per gal. 3 9
per lb. 1 1
per ton 39 0 0
per lb. 1 9
per ton 32 5 0
per gal. 6

,, 4 2
per lb. 1 1
per ton 3 17 6

n 00 0 0
55 0 0

j 59 0 0
,, 72 0 0

19 0 0
,, 23 10 0
n 20 15 0

9 7 6
, 22 0 0

per gal.
13 0 0

3 0
per ton 25 0 0

per lb.
62 10 0

1 1
per cwt. 4 7 0
per lb. 7Ï
per ton 57 10 0
per lb. Nominal
per ton 16  10 0
per lb. 1 34g
per ton 65 10 0
per cwt. 3 16 0

7 19 3
per ton Nominal

41 0 0
Nominal

per lb.
1 1 0 0

64
per ton

per lb.

5 7 
8  0 0 

36 0 0
Si
016  4

14  15 0
15  5 0

per lb.
22 10 0

9 i
per ton 8 10 0

4 10 0
4 1 1 0

20 17 6
13  0 0
12  10 0
16  15 0

6 12 6
4 1 1 0

per cwt.
5 10 0

15  8 0
per lb. Nominal
per ton 37 10 0

20 0 0
Nominal
45 15 0
25 0 0
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Share Quotations
Shares are £ 1  par value except where otherwise stated.

GOLD AND S IL V E R  :
SOUTH A FR IC A  :

Blyvooruitzicht (10s.)..........................
Brakpan (5s.).........................................
City Deep .............................................
Consolidated Main Reef ...................
Crown Mines ( 10 s .) ..............................
Daggafontein (5s.) ......................
Dominion Reefs (5 s .) ..........................
Durban Roodepoort Deep (10s.) . . .
East Daggafontein (10s.) ............... .
East Geduld .........................................
East Rand Consolidated (5s .)...........
East Rand Proprietary ( 10 s .) ...........
G ed u ld ....................................................
Geldenhuis Deep (17s. 6 d .) ...............
Government Gold Mining Areas (5s.)
Grootvlei.................................................
Klerksdorp (5s.) ................................
Lace Proprietary (5 s .) ........................
Libanon ( 10 s .) .......................................
Luipaards Vlei (2s.) ............................
Marievale (10s.) ..................................
Modderfontein B (5s.)................. ..
Modderfontein E a s t ............................
“New Kleinfontein................................
New Modderfontein ( 10 s .) .................
New State Areas ................................
Nigel Gold (10s.) ................................
Nourse......................................................
Rand Leases ( 10 s .) ..............................
Randfontein ................................
Rietfontein Consolidated (5s.) .........
Robinson Deep B  (7s. 6d.).................
Rose D e e p .............................................
Simmer and Jack  (2s. 6d.) ...............
South African Land (3s. 6d.).............
Springs (5s.) ............................ ............
Sub Nigel (10s.) ...................................
Van Dyk ( 1 0 s J .....................................
Van Ryn ( 10 s .) ....................................
Venterspost (10s.) ..............................
Vlakfontein (10 s .) ................................
Vogelstruisbult ( 10 s .) ..........................
West Driefontein (10s.) ...................
West Rand Consolidated (10s.)
West Sprin gs.........................................
West Witwatersrand Areas (2s. 6d.)
Western Holdings (5s.)   ...........
Western Reefs (5s.) .   ...............
Witwatersrand Gold (Knights) . 
Witwatersrand Nigel (5 s .) ...........

RH ODESIA :
Bushtick (10s.)................................
Cam and Motor (12s. 6 d .) ...........
Globe and Phoenix (5s.) ' ...................
Rezende (Is.) .......................................
Sherwood Starr (5s.) ....................
W anderer.........................................

GOLD COAST :
Amalgamated Banket (5 s .) ...............
Ariston Gold (2s. 6d.) ........................
Ashanti-Adowsena (2 s .) .....................
Ashanti Goldfields (4 s .) ......................
Bibiani (4s.) .........................................
Bremang Gold Dredging (5s.), .........
Gold Coast Banket Areas (2 s .) .........
Gold Coast Main Reef (5 s .)...............
Gold Coast Selection (5 s .) .................
Konongo (2 s .) .......................................
Kwahu (2s.) ......................... ..............
London & African Mining Trust (5s.)
Marlu (5 s .) .............................................
Nanwa......................................................
Offin River Gold (5s.) ........................
South Banket Areas (2s.) .................
Taquah and Abosso (4s.) .................

AU STRA LA SIA  :
Blackwater Mines, N .Z....................
Boulder Perseverance (4s.), W.A. 
Gold Fields Aust. Dev. (5s.), W.A. 
Gold Mines of Kalgoorlie (10s.). . .  
Golden Hbrse Shoe (3s.), W.A. .. 
Great Boulder Propriety (2s.), W.A 
Lake View and Star (4s.), W.A. . .
Martha Gold (5s.), N .Z ......................
Mount Morgan (2s. 8d.), Q...............
North Kalgurli (1912) (2s.), W.A. .
Paringa (Is.), W .A..............................
Sons of Gwalia (10s.), W .A...............
South Kalgurli (5s.), W .A.................
Wiluna Gold, W .A.............................

June 6, J u ly  9,
1946. 1946.

£ s. d. £ s. d.
9 12 6 10 3 9

17 9 15 9
2 15 0 2 12 6
2 8 9 2 6 3
6 17 6 0 2 0
3 7 6 3 6 9

5 6 5 9
3 17 6 3 10 3
2 1 1 9 2 10 0

10  17 6 10 6 3
IS 6 10 0

2 13 9 2 10 0
7 2 6 6 12 0
1 2 6 1 2 0
1  8 9 1 6 9
7 1 3 0 17 6

6 9 6 9
1 8 3 1 0 3
1 9 6 1 7 9
1 4 9 1 3 0
1 13 6 1 12 3

8 0 8 9
3 5 0 3 0 0
1 10 6 1 9 0

8 3 8 0
1 10 0 1 10 6
1 12 6 1 10 0
1 16 9 1 15 0
3 0 0 2 16 3
1  1 1 9 1 8 9

16 6 15 6
18 9 15 9

1  8 9 1 8 9
13 0 12 0

2 6 3 2 5 0
14 9 14 9

5 7 6 5 2 0
15 9 15 0
14 6 15 0

2 11 9 2 8 9
1 io- 9 1 8 9
1 9 0 1 6 6
5 0 6 5 8 9
1 18 3 1 16 9
1 6 3 1 3 9
7 7 0 - 8 5 0
4 17 6 4 12 6
2 10 9 .2 5 0
1 1 1 3 1 8 9

7 9 8 9

6 3 5 9
1  15 0 1 12 6
1 5 0 1 4 6

6 9 6 3
3 0 2 9
8 3 9 3

9 0 7 9
13 6 13 3

3 0 2 9
3 5 9 3 5 0
1 15 3 1 13 0

6 9 6 3
3 9 3 6

14 0 13 0
1 10 9 1 15 3

6 9 6 3
1  18 9 1 10 3

14 0 12 3
9 9 8 9
6 0 5 3
7 0 6 6
3 3 3 3

1 13 3 1 1 1 9

13 0 13 0
10 0 10 0
5 0 7 3
9 0 10 0
2 9 2 0
8 9 9 0

1 7 6 1 7 3
5 0 4 9
6 6 0 3

1 0 0 1 1 9
4 0 4 9

1 8 9 1 10 0
19 6 1 3 3
14 0 16 6

IN D IA :
Champion Reef (10s.)
Mysore ( 10 s .) ...............
Nundydroog (10s.) . . .  
Ooregum (10s.1) ...........

M ISCELLA N EO U S:
Fresnillo................................................
Frontino, Colombia ..........................
Kentan Gold Areas (10s.), E . Africa 
Mexican Corporation (10s.), Mexico 
New Goldfields of Venezuela (5s.) .
Rosterman (5s.), Kenya ..................
St. John d ’el Rey, Brazil ...............
Yukon Consolidated ($1) . . . . . . . .

C O P P E R  :
Esperanza Copper and Sulphur . . . .
Indian (2s.). . . .  f ...................................
Messina (5s.), Transvaal ....................
Mount Lyell, T asm an ia ......................
Nchanga Consolidated, N. Rhodesia
Rhodesia-Katanga...............................
Rhokana Corporation, N. Rhodesia
Rio Tinto (£5), Spain ........................
Roan Antelope (5s.), N. Rhodesia . .
Tanganyika Concessions.. . . . ...........
Tharsis (£2), S p a in   ..................

L E A D -Z IN C :
Broken Hill South (5s.), N.S.W. . . .  
Burma Corporation (9 rupees) . . . .
Electrolytic Zmc, T asm an ia .............
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 ( 5 s .) ...............
San Francisco (10s.), Mexico ...........
Sulphide Corporation (15s.), N.S.W. 
Zinc Corporation (10s.), N.S.W. . . .

T I N : '
Amalgamated Tin (5s.), Nigeria
Beralt (5s.), Portugal............................
Bisichi (10s.), Nigeria ..........................
Ex-Lands (2s.), N igeria ........................
Geevor (5s.), C ornw all..........................
Gold & Base Metals (2s. 6d.), Nigeria
Jan tar Nigeria (3s .)...............................
Jo s  Tin Area (Nigeria) (5s .) ...............
Kaduna Syndicate (2s.), Nigeria.........
Mawchi Mines (4s.), B u rm a ...............
Naraguta (10s.), Nigeria........................
South Crofty (5s.), Cornw all.............
United Tin Areas (2s. 6d.), Nigeria ..

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

FIN A N C E, E tc . :
African & European ............................
Anglo American Corporation (10s.) . .
Anglo-French Exploration .................
British South Africa (15s.)....................
British Tin Investment (10s.) ...........
Broken Hill Proprietary........................
Camp Bird (10s.)  .................................
Central Mining (£8) ..............................
Central Provinces Manganese (10s.) .
Consolidated Gold Fields   ...............
Cons. Gold Fields of N.Z. (4 s .) ...........
Consolidated Mines Selection (10s.) . . 
Eastern Trans. Consolidated (5s.)
General Mining and Finance .............
Gold E x. and Fin. of Australia (10s.)
Gold Fields Rhodesian (10s.)...............
H .E. Proprietary ( 10 s .) ........................
Henderson’s Trans. Estates (4s.)
Johannesburg Consolidated ...............
London & Rhod. M. & L. (5s.) .........
London Tin Corporation (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 (5 s .) ...............
Rhodesian Selection Trust (5 s .) .........
Selection Trust (10 s .) ............................
South West Africa Co. (13s. 4d.)
Union Corporation (12s. 6d.) .............
Venture Trust (6s. 8d.)..........................
West Rand Ind. Trust (10s.) .............
Zambesia Exploring ........................

June 6, Ju ly  9,
1946. 1946

£ s. d. £ 5. d.
1 5 0 1 5 6

12 0 10 6
17 6 16 3

8 9 10 0

2 2 0 1 18 3
1 1 1 3 1 10 0

8 3 8 y
1 1 0 19 0

1 9 1 9
1 1 3 10 3

2 2 6 2 0 0
10 0 9 6

2 9 2 9
7 0 8 0

19 0 19 6
18 3 17 6

3 1 1 3 4 0 0
3 6 5 6

9 16 3 9 15 0
13 15 0 17 5 0

16 0 16 0
15 6 16 9

1 18 9 1 18 9

1 8 3 1 6 9
12 9 12 6

2 9 0 2 1 1 3
10 3 10 9

1 8 y 1 12 6
1 12 3 1 13 0
2 13 3 2 10 9

13 3 13 3
1 3 9 1 3 6

8 6 8 9
4 3 9 4 1 3

12 9 12 9
9 3 8 3

10 0 10 6
5 0 6 0
6 9- 6 3
2 3 3 0
8 3 8 3

10 0 1 1 0
9 0 9 3

1 9 6 1 8 0
9 0 9 0
4 6 4 0
5 0 5 3

3 4 6 3 1 9
1 10 3 1 16 3
2 9 0 2 6 9

22 15 0 21 5 0
2 3 2 9

1 1 7 6 10 10 0
6 17 6 6 1 1 3
1 12 6 1 15 0
1 16 3 1 17 0

16 9 15 9
1 19 0 1 17 6

13 6 13 3
26 10 0 25 15 0

2 16 9 2 17 0
4 1 1 3 4 6 3

6 0 6 0
2 17 6 2 13 9

12 3 12 0
7 3 9 7 o 6

12 0 13 3
14 0 13 9

2 8 9 2 8 3
9 9 1 1 0

5 15 9 5 10 0
7 0 6 6
6 0 5 6

15 6 15 3
5 7 6 4 13 6
1 3 0 1 2 6
1 1 0 1 1 0
7 8 9 7 7 6
2 15 0 2 1 1 3
1 7 9 1 9 3

8 p 8 6
1 3 9 1 3 62 10 0 2 12 0
1 0 3 1 5 0

13 15 0 14 13 9
6 3 6 6

2 10 0 2 8 0
1 3 0 1 2 9
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A RECORD OF PROGRESS IN MINING, METALLURGY, AND GEOLOGY

In  this section abstracts o f important articles and papers appearing in  technical journals and proceedings 
o f societies are given, together with brief records o f other articles and papers ; also notices o f new  

books and pamphlets and lists o f patents on m ining and metallurgical subjects.

United States Barytes
The m ining and m arketing  of bary tes in the  

U nited S ta tes are reviewed by  C. L. H arness and 
F. M. B arsigian in U.S. Bureau of Mines Inform ation  
C ircular 7345. In  th e ir in troducto ry  notes the  
au thors po in t o u t th a t  the  bary tes ind u stry  has 
m ade no tab le  progress since th e  days when the 
m ineral was used only as an  ad u lte ran t in  white- 
lead p a in ts and  th e  only m ethod of m ining it  was 
w ith pick and shovel. They give a chronological 
record to  show how th e  m ineral has grown in 
im portance in  U nited  S ta tes econom y and a t the  
sam e tim e to  ind icate  developm ent of m ethods for 
obtaining it.

1845.— B arytes first m ined in Fauquier County, 
Virginia, for use as an ad u lte ran t in white-lead 
pain ts. ,

1850 (approx.).— French settlers 60 miles sou th
west of St. Louis, Missouri, discovered bary tes ; 
called it  “ tiff ” , m eaning white. I t  was m ined and 
shipped to  St. Louis for use in pain t.

1860.— Price of Missouri bary tes was $7 a short 
ton, as shown by old ledgers.

1880.— Census recorded production  of 4,425 short 
tons of b a ry tes in  Missouri, 465 in Tennessee, and 
4,575 in Virginia.

1892.— Second m ajor o u tle t for bary tes : L itho- 
pone industry  began in th e  U nited  States.

1901.— Production  first reported  in Georgia.
1903.— Production  first reported  in K entucky.
1914.— Rollin Chemical Co. b u ilt barium  chemical 

p lan t a t  South Charleston, acquired by Barium  
R eduction C orporation in 1923.

1914-16.— F irs t washers and  jigs installed in 
Georgia and Tennessee.

1914.— B arytes and  w itherite  first m ined near 
El Porta l, California, by  B arber Chemical Co. 
for m anufacture  of barium  chem icals in San 
Francisco. (Not th e  sam e mine now worked by 
N ational Lead Co.)

1915.— Chicago Copper and Chemical Co., Blue 
Island, Illinois, began m aking barium  chemicals.

1915.— Precip ita ted  barium  carbonate first used 
as a su b stitu te  for ground bone meal in  case car
bonizing, as price of bone m eal had  risen to  over 
$60 a ton.

1916.— Thom pson-W einm an and Co. opened 
grinding p lan t a t  Cartersville, Georgia.

1916.— Grasselli Chemical Co., Grasselli, N .J., 
began m anufacture  of bariuift chemicals.

1920 .— The deposit a t  El Portal, California, now 
operated  by  N ational Lead Co., first worked by 
ano ther producer.

1923-4.— F irst washer installed in Missouri.

1926.—Third m ajor m arket for barytes : Stroud 
p a ten ted  its  use as a m ud weight in ro ta ry  well 
drilling, and N ational Pigm ents and Chemical Co. 
(now N ational Lead Co.) p u t “ Baroid ” (ground 
barytes for well drilling) on the  m arket.

1928.— F irst use of barytes as a flux in window and 
container glass.

1929.— G reat W estern Sugar Co., Denver, 
Colorado, first produced barium  hydroxide from 
w itherite  for use in  sugar refining.

1934.— Price of barytes in Missouri fell to  $1-50 
a short ton, too low to perm it com petition of washers 
w ith hand miners.

1941.—M agnet Cove B arium  Co., Malvern, 
Ark., separated ground barytes from associated 
m inerals by  flotation.

M in era lo g y

Barytes, th e  Circular states, varies widely in 
appearance in various p a rts of the United States. 
In  W ashington County, Missouri, and in  Tennessee 
and Georgia it  takes th e  shape of white abraded 
nodules, commonly stained w ith iron oxide, ranging 
from microscopic size to  8 in. or larger. Most of the 
pieces appear to  be sm aller th an  fist size. 
Recognizable orthorhom bic crystals are mined 
comm ercially from tim e to  tim e near Jefferson 
City, Missouri. Massive N evada bary tes is generally 
grey. T h a t mined a t E l Portal, California, is white. 
B arytes from N evada County, California, is 
m arketed  in th e  form  of w hite lum ps w ith  iron 
stains. Arkansas crude barytes has replaced shale 
w ith a  varvelike effect of a lternating  th in  (about 
J  in. to  in.) brown and white layers. The dis
tinguishing feature of the  mineral, wherever found, 
is its high specific gravity , 4-5. A piece of barytes 
fuses a t  its th in  edges w ith a yellow-green flame 
when held in the blowpipe flame. The reported 
hardness of bary tes is 3 (Mohs’ scale). However, 
there  seems to  be some varia tion  in Missouri and 
E astern  bary tes in th e  ease w ith which the  m aterial 
can be crushed and ground, and the  form er is 
preferred for grinding because it  is softer.

In  Georgia and Tennessee the  m ineral barite  is 
called bary tes ; in  Missouri, tiff ; and in Nevada 
and California, barite.

B arytes is theoretically  65-7% BaO and 34-3% 
SOs. However, im purities of iron, silica, .strontium , 
calcium, m agnesium , and other m aterials are nearly 
alw ays present. M inimum permissible im purities 
are discussed under specifications included in  the 
Circular. Chemical-grade barytes is generally sold
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on a basis of 94% barium  su lphate  m inim um  and 
1 % iron oxide m axim um . ,

U n ite d  S ta te s  O c cu rre n ce s
R oughly speaking, th e  au th o rs say, there  are 

tw o com m ercial types of occurrence : (1) Residual, 
where lum ps of b a ry tes rem ain  as a  resu lt of 
w eathering of barium -bearing  rocks— chiefly dolo
m ites in  M issouri and  th e  E aste rn  S ta tes—and 
(2 ) to ta l or p a rtia l replacem ent in  shale or lim e
stone— such as, th e  deposits near M agnet Cove, 
A rkansas, in no rthern  N evada, in  Cocke County, 
Tennessee, a t  E l Porta l, California, and o ther areas. 
B ary tes can ra re ly  be recovered com m ercially as 
a  gangue of m etal m ining, a lthough th is  has been 
tried  in  a  few instances, nor has i t  so far been 
separated  com m ercially from fluor-barytes. Deposits 
are th en  discussed b y  States.

M in in g  a n d  P r e p a ra t io n
T here is no one general m ethod of w inning 

ba ry tes in  th e  U nited  S tates, according to  the  
Circular. Mining m ethods are governed by  th e  type  
of deposit, price, cheapness of labour, availability  
of w ater, and in tended use. Five m ethods of 
recovering b a ry tes have been employed in  recent 
years in  Am erica and  are given in th e ir order of 
im portance in 1944 :

(1) B arytes-bearing  clay is dug w ith  power 
shovels in  open-pits, th e  clay washed o u t in  log 
washers, and th e  log-washer concentrates fu rther 
beneficiated (Missouri, Tennessee, and Georgia).

(2) B arytes-bearing  shale is b lasted  in open- 
p its  and th e  m ineral separated  b y  flotation 
(A rkansas).

(3) B ary tes veins are m ined underground, and 
low-grade ore is beneficiated (California, N evada, 
Tennessee).

(4) Massive bary tes is blasted in open-pits w ith 
little  or no subsequent sorting (Nevada).

(5) B arytes is m ined by h and  (Missouri).

W a s h e r  O p e ra tio n s
T he prim e incentive for supplanting  hand m ining 

w ith  w asher p roduction  is cost reduction. T hus, 
th e  high labour costs of th e  1914-18 w ar b rought the  
first steam  shovels and log washers to  Georgia and 
Tennessee. H and  labour began to  be displaced by 
th e  m achine in Missouri during th e  boom years of 
the  1920’s, b u t th e  transform ation  has never been 
so com plete as in Georgia and Tennessee and hand- 
m ined bary tes com peted actively w ith  washer 
m aterial in Missouri un til a fter the  depression of 
th e  '30’s. Since th e  beginning of th e  recent war, 
a num ber of factors has operated  to  reduce hand 
m ining in Missouri to  a m inim um —nam ely, th e  
high wages available to  unskilled labour, th e  general 
labour shortage, and  the  finding of th e  N ational 
L abour R elations Board th a t  hand m iners are the  
employees of th e  owners of the  land th ey  mine.

The typ ical Georgia or Tennessee producer 
operates som ew hat as follows : Prospecting  is
done in areas contain ing fragm ents of barytes 
(“ float ” ) lying on th e  surface or exposed in  gully 
walls. Form erly, prospecting was lim ited  to  sinking 
auger holes or hand-dug te s t p its to  depths of about 
25 ft., b u t w ith  th e  increased overburdens now 
encountered in th e  E as t one producer has tu rned  
to  core drilling to  locate and  m ap new  deposits.

A fter a deposit has been outlined, overburden, if 
present, is stripped by a f-y a rd  pqwer shovel 
operating  in  conjuction w ith  trucks (petrol or

diesel). Some producers s trip  w ith  trac to rs  pulling 
10-cu. yd. scrapers. As soon as enough overburden 
is stripped  to  p erm it a  shovel to  s ta r t  m ining, i t  
moves in, and  stripp ing  and  m ining go on sim ul
taneously  u n til stripp ing  is com plete. O ver
burden  m ay  be up  to  50 ft. and  w orking benches 
are carried a t  ab o u t 11 ft. The shortage of shovel 
operators during th e  w ar has cu rta iled  such double 
use of shovels. The m ining shovel loads th e  bary tes- 
bearing clay in to  a truck , which carries i t  to  th e  
w asher n o t over a  m ile away. (W hen th is  distance 
is exceeded, th e  w asher is m oved nearer th e  deposit.)

The following, it is s ta ted , are th e  essential steps 
in  washing th e  m ineral :

The tru ck  dum ps th e  clay in to  th e  bullpen, a bin 
of which th e  b o tto m  is a grizzly consisting of ra il
road rails set ab o u t 4 in. ap art. The bullpen m an 
hydraulics th e  clay, rock, and  b a ry tes  th rough  th e  
grizzly w ith  a 2 -in. hose and  throw s aside all lum ps 
too big to  pass th e  grizzly. A t some washers over
size rock and clay balls are th row n aside, b u t over
size bary tes is ham m ered th rough. (Rock in Georgia 
w ashers consists of jasperoid  q u a rtz  and  in  Missouri 
w ashers of dolom ite, chert, and  quartz .) The slurry 
falls from  th e  grizzly upon a log washer, generally 
wTith  27-ft. double logs. Log overflow en ters a 
wooden sluice leading to  th e  m ud pond. Log 
discharge en ters a trom m el, where oversize m ay  go 
to  a picking belt or to  a jaw  crusher. Undersize 
larger th an  1 in. is crushed in rolls set a t  1 in. and 
m ay be re tu rned  to  th e  logs, trom m el, or screened 
d irectly . Jigs separa te  th e  b a ry tes from  rock, and 
ordinarily  th ree  screen sizes a re  produced— m inus  
1 2 -mesh, p lus  1 2 -mesh, m inus  f-in ., and  p lus  f-in . 
The fine-mesh m ateria l m ay be tab led  and  th e  iron 
rem oved w ith  h igh-in tensity  m agnetic  separato rs 
to  produce a high-grade (98% plus barium  sulphate) 
m aterial, or i t  m ay  be added  to  one of th e  o ther 
sizes.

I t  is estim ated  th a t  7% to  12% of th e  to ta l 
bary tes in  th e  clay is lost as fines in th e  logwasher 
overflow. One Georgia producer has installed  
shaking tables and flo tation  cells to  recover th is  
fine m aterial.

M ining in Missouri is fundam enta lly  sim ilar to  
th a t  in Georgia and Tennessee, b u t certa in  
differences m ake for cheaper recovery. P rospecting  
is easier. W ashers frequen tly  are erected in  areas 
th a t  hand m iners have exhausted , on th e  theo ry  
th a t  th e  hand m iners left enough fine ba ry tes to  
support a  washer. Also, overburden is ra re ly  m ore 
th an  1 ft. or 2 ft. and is often ignored by  th e  shovel 
operator. Som etim es, however, i t  is found profitable 
to  s trip  it, generally w ith  a  dragline shovel. Missouri 
bary tes tends to  s tring  o u t in  “  runs ” or “ leads ’’ 
10  ft. to  20 ft. wide and several hundred  feet long 
and  th e  shovel operator exercises considerable 
insight in following th e  run. This practice  is som e
w hat sim pler th an  Georgia and Tennessee procedure, 
where th e  richer p a rts  of th e  clay are very  irregular 
vertically  as well as horizontally  and  m ining and 
stripp ing  are carried on concurren tly  to  dep ths 
greater th an  100  ft.

M issouri bary tes is softer th a n  th a t  found in  
Georgia and Tennessee and m ay  be d isin tegrated  
in th e  trom m el w ithou t th e  necessity of crushing. 
The trom m el, w hich follows th e  log washer, is 
generally abou t 6 ft. long by  4 ft. in  d iam eter, w ith  
holes |  in. in diam eter. N early all th e  ba ry tes is 
sh a tte red  and passes th rough  th e  trom m el screen, 
leaving lum ps of unbroken q u artz , lim estone, and 
dolom ite to  be ejected a t  th e  discharge. The trom m el
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concentrate contains im purities and is jigged and 
shipped w et or air-dried, depending on w hat the 
buyer will take.

A bout 1,800 gallons per m inute, including 500 
gallons of m ake-up from well, river, or spring, is 
needed for the  average washer producing 1,000 
tons of bary tes a m onth. Local stream -pollution 
ordinances generally preven t tu rn in g  washer waste 
in to  rivers, as it is said to  kill th e  fish and m ake 
th e  w ater unpalatable for cattle . Therefore, a 
m ud pond is m ade by throw ing up an  earthen  
dyke across a little  valley from which th e  bary tes 
has previously been mined. The dyke is increased 
in w idth and height as tim e goes on and m ay reach 
30 to  70 ft. by the  tim e th e  washer m ust be moved. 
A t th is stage the  pond m ay cover 8 or 10 acres. 
Abandoned ponds da te  to  the  tim e of the  1914-18 
war, bu t, according to  producers, have never com 
pletely dried up. However, crusts strong enough 
to  support ploughing team s have formed on some 
of the  older ponds and these have been tu rned  to  
cultivation.

A barytes w asher com plete w ith  double log, 
trom m el crusher, jigs, shovel, and 4 or 5 trucks m ay 
cost |30,000 or more.

F lo ta t io n

The two largest bary tes producers in th e  U nited 
S tates—M agnet Cove B arium  C orporation and 
N ational Lead Co. a t  Malvern, Arkansas-—recover 
barytes from shale-replacem ent form ation near 
M agnet Cove, a few miles from Malvern. The barytes 
is “ in tim ate ly  m ixed w ith quartz  and small 
am ounts of iron oxide and residual shale.” A 
typical analysis of high-grade rock shows 85-1% 
barium  sulphate, 11 11% silica, and 2-85% iron 
oxide and alum ina. Poorer samples range down to  
50% barium  sulphate. A working average seems to  
be about 70%.

The operations are open-pit and th e  rock is shot 
down and loaded on trucks w ith power shovels and 
carried to  crushers near the  p it. Crushing practice 
differs som ewhat betw een th e  tw o com peting plants, 
one firm crushing a m axim um -size feed for a ball- 
mill, the  other crushing som ew hat finer for a jig 
feed before grinding. Both producers wet-grind 
very line, nearly all th e  m aterial passing a 325-mesh 
screen. The ball-m ill discharge is classified and 
froth-floated. One firm floats bary tes and the  other 
depresses it. The concentrate is filtered, dried in a 
ro tary  kiln a t a  tem pera tu re  high enough to  destroy 
traces of organic reagents (which would otherw ise 
interfere w ith use in  drilling mud), cooled, sacked 
in 100-lb. ply bags, and shipped 400 or 500 bags to 
a car.

W orking details of the  flow-sheets used by the  
two Arkansas producers are largely confidential ; 
however, one sa tisfactory  flotation m ethod has 
been developed in  Bureau of Mines laboratories. 
Briefly, th e  crude m aterial was dry-ground in a 
Raym ond mill to  98% through 200 mesh and th is 
was fed in to  a ball-mill w ith th e  addition  of about 
50% w ater and a little  sodium  silicate to  deflocculate 
the pulp. The ball-mill discharge was pum ped to  a 
conditioner, where coco-nut fa tty  acid was added. 
From  th e  conditioner the  pulp overflowed to  a 
six-cell flotation u n it and was introduced a t the  
th ird  cell of th e  unit. Flow of concentrate and 
tailing  was countercurrent, cell to  cell, giving four 
rougher and tw o cleaner cells. Pine oil was added 
in No. 4 cell. A dequate dilution of the  feed was

obtained from froth-breaking sprays in  th e  con
cen tra te  launders. C oncentrate and tailing  were 
collected in separate thickening cones. This process 
gave a 90% recovery of barium  sulphate of the  
original rock and th e  concentrate analysed 98% 
barium  sulphate, specific g rav ity  4 -395—both  
unnecessarily high for its  use (well drilling) b u t 
indicative of th e  possibilities of flotation.

G ro u n d  B a ry te s

There arę, according to  th e  Circular, tw o general 
system s of grinding barytes, depending on w hether 
i t  is to  be bleached. B arytes intended for use in 
well drilling is generally ground in ball-mills, for 
contam ination  from  th e  iron balls is im m aterial. 
The sam e applies to  filler uses in which the  colour 
does n o t m atter. W hether th e  mineral- is wet- 
or dry-ground depends on several factors. Arkansas 
bary tes m ust be ground before flotation and hence is 
wet-ground. B arytes a t E l Portal, California, used 
for m aking m ud-weighting m aterial, is jigged in the 
sam e p lan t where ground and therefore it is simpler 
to  grind it  wet. In  Georgia, a fter prelim inary tre a t
m ent in  a gyratory  crusher, th e  p roduct is ground 
dry  in a 5-roll R aym ond mill. In  Missouri 
unbleached bary tes is ground dry  and barytes to  be 
bleached is wet-ground. N early all ground barytes 
is bagged au tom atically  in  m ulti-ply k raft bags. 
M anufacturers of bleached barytes use a 50-lb. bag 
and all other grinders use a 100-lb. bag.

In  preparing bleached barytes considerable care 
m ust be exercised to  avoid contam ination  from iron. 
The process consists of wet-grinding f-in . jigged 
barytes in a  tube-m ill w ith flint pebbles, followed 
by  thickening in a D orr classifier; then  it  is 
bleached, vacuum -filtered, dried in a continuous 
kiln, dispersed in a small mill, and bagged. For 
th is  process Missouri barytes has an advantage 
over bary tes found elsewhere, in th a t  i t  is softer 
and  more easily bleached.

The bleach process is generally a trad e  secret, b u t 
th e  general principles are well known. The main 
im purities are th e  oxide, sulphide, and silicates of 
iron and manganese and lead sulphide. These are 
b rought in to  solution by  digesting th e  ground 
pulp in a h o t solution of strong sulphuric acid. 
The pulp is settled, separated, and washed. W ashing 
removes alm ost all the  im purities, b u t traces of 
ferrous sulphate, which is only slightly soluble, 
rem ain and tend to  oxidize the  brown basic ferric 
sulphate or brown ferric oxide. W ashing would be 
more effective in  so far as removal of iron is con
cerned if the  ferric sulphate could be converted 
to  th e  m uch more soluble ferrous sulphate. This 
m ay be done by  reacting th e  pulp from the  sul
phuric acid v a ts w ith  a little  sulphurous acid, 
thereby  reducing ferric ions to  ferrous ions.

Most ground barytes, w hether bleached or 
unbleached, is classified so th a t  95% passes a 
325-mesh screen. A small fraction of the  ou tpu t is 
ground to  only 200 mesh for less-exacting filler 
uses.

U ses

The chief use of bary tes in  1944 was in oil-well 
drilling ; lithopone was th e  second largest m arket, 
chem icals th ird , fillers fourth, and glass fifth.

Drilling M u d .—In  drilling oil wells w ith the  
ro ta ry  system  a drilling b it is used which generally 
consists of four cu tting  gears ro ta ted  by  a central 
shaft. The b it cuts or abrades the  form ation and the  
cu ttings are removed by a fluid th a t is forced down
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th rough  the  drilling shaft, o u t a t  th e  b it, and up the  
well to  th e  surface. This fluid serves several other 
purposes too, such as lubricating  and cooling the  
b it, “ plastering  ” th e  walls to  p reven t caving, and 
restrain ing  abnorm al gas and oil pressures to  their 
form ation levels. I t  is th e  last-nam ed function in 
which bary tes is useful.

Oilfields on th e  Gulf Coast of Texas and 
Louisiana, in  th e  San Joaqu in  Valley of California, 
and near V entura, California, are noted  for abnor- 
m ally-high gas and  oil pressures—th a t  is, oil or 
gas seeks to  en ter th e  well a t  pressures g reater th an  
th a t  of a  colum n of w ater in  th e  well. If th e  oil or 
gas is n o t confined to  its  fo rm ation  it  will blow ou t 
th e  well, w ith  resulting  danger to  life and property . 
One of th e  early  solutions to  th e  problem  of 
abnorm al pressures was to  increase th e  specific 
g rav ity  ("w e ig h t ” ) of th e  drilling fluid by  adding 
clay to  w ater w ith  a little  ben ton ite  as a suspending 
agent. Clay drilling m uds, however, are com para
tive ly  light, unless large quan tities of clay are 
added, in which event th e  m ud becomes too viscous. 
A m ud is said to  be too viscous when cu ttings do no t 
se ttle  ou t readily  in  th e  m ud ditch , or if en trapped  
gas is unable to  free itself when th e  fluid enters the  
d itch. A heavy b u t viscous m ud m ay be m ade so 
ligh t by  gas "  cu tting  ” th a t  a  blow out m ay  occur.

To o b ta in  a heavier m ud w ithou t increasing 
viscosity  several ground m ateria ls heav ier th an  
clay have been tr ied —principally  bary tes, celestite, 
and  iron oxide.

T here seems to  be no logical objection  to  iron 
oxide as a w eighting agent, for i t  is heavier th an  
b a ry tes and, when properly  p repared  from  n ative  
oxide, contains no d e trim en tal soluble salts. H ow 
ever, i t  sta ins clothing alm ost indelibly and  th is  
m ay  be a psychological d e te rren t to  its  w ider use. 
Since ab ou t 1938 a  few thousand  tons of celestite 
has been m ined annually  in  T exas for use in  well 
drilling, b u t celestite has th e  d isadvan tage of being 
lighter th a n  bary tes.

B arytes, because of its  high specific g rav ity , low 
cost, cleanness, freedom  from  de trim en tal im purities, 
and inertness, is used a lm ost universally  when a 
heavy  w eighting agen t is needed in  drilling m uds. 
I ts  use in  well drilling w as p a ten ted  b y  S troud, who 
assigned th e  p a te n ts  to  th e  N ational Lead Co. 
Drillers were charged a  ro y a lty  of $13 a to n  u n til 
th e  p a te n t expired.

Useful b a ry tes drilling m uds m ay  be ob tained  in 
specific gravities ranging up  to  2-5. The bary tes 
is kep t in suspension w ith  a little  bentonite . A bout 
5 tons of ba ry tes is consum ed for each 1,000 ft. 
of high-pressure well drilled.

Gold Fineness in Portuguese East Africa
A stu d y  of th e  fineness of gold in relation  to 

geological features in the  M acequece field in P o rtu 
guese E as t Africa is con tribu ted  by  L. L. Colin 
to  the  South A frican M in ing  and Engineering 
Journal for M ay 18. The au th o r says th a t  geologi
cally th e  M acequece field consists, generally speak
ing, of Archaean schists— talcose, chloritic, and 
hornblende ; granite  bounds th e  field on the  north  
and th e  south. D iorite, diabase, and o ther basic 
igneous rocks occur in  th e  schistose area  and 
gran ite  and  felsite outcrop a t  various points.

P ractically  all the  gold reefs are found in terlaced 
in  ta lc  schists or sericites, b u t th ey  are also in te r
calated  in  clay schists and betw een th e  quartzites. 
The gold reefs are frequently  found in th e  con tact 
of the  schists and th e  granites. The gold reefs are 
qu artz  and  th e  outcrops are generally form ed of 
large caps of "  banded ironstone ” in  which the  
sulphides were oxidized, leaving th e  free gold.

In  ex ten t th e  field runs east-w est for some 
32 kilom etres and from n o rth -so u th  th e  w idth 
averages abou t 8 kilom etres a t  th e  extrem es and 
some 25 kilom etres a t  th e  centre. The surrounding 
coun try  is m ade up of a group of high hills which 
lie in  an  east-w est direction. The field is enclosed 
to  th e  n o rth  by  Serra M oriangane and Serra Chuara 
and  on th e  sou th  by  Serra Vuma.

N early all th e  in term ediate  valleys have 
m oun ta in  stream s b u t th e  chief rivers are th e  
R evue, th e  Chua, th e  Zam busi, th e  Inham curara , 
th e  Chimezi, and the  Muza, all having auriferous 
alluvial deposits, so th a t  each will be treated , in 
tu rn .

R e v u e  V a lley

The Revue valley is p red om inan tly  schistose, 
being overlain w ith  quartz ites, conglom erates, and 
grit. \ Betw een these layers and  th e  schistose are 
found quartz ites and  ferruginous grits  w ith  fine 
grains of quartz , haem atite, and  lim onite  and  con
tain ing  som etim es m agnetite. The existence of dykes, 
reefs, and masses of "  greenstone ” cu ttin g  the  
te rra in  and  th e  reefs show th e  in tim ate  re la tion  
betw een th e  e rup tion  of these rocks and  th e  presence 
of gold ores. These faults and  sheared zones have 
probably  helped in  localizing th e  gold-bearing 
sections for th e  rich gold occurrences are to  be 
found where th e  reefs have been m uch alte red  by  
m etam orphic action.

Bars of “ banded ironstone ” ru n  along th e  n o rth  
and south  banks of th e  Revue and  runn ing  parallel 
to  those ironstone bands are large oxidized q u artz ite  
bodies. A lluvial gold is found practica lly  along 
th e  whole length of th e  river and it  is likely th a t  
th e  gold has come from  th e  oxidized q u a rtz ite  
bodies and  from  the  coun try  rock in  which th e  
qu artz  bodies are s ituated . These outcrops have 
been worked a t  irregular in te rvals and  th e  gold 
obtained has been of a high fineness. T he outcrops 
shed their gold in to  th e  lower R evue and  th e  gold 
com pares w ith  th a t  found in  th e  river. A syndicate, 
th e  Bohorla, worked th e  lower R evue for alluvial 
for a short tim e and th e  gold recovered h ad  a to ta l 
fineness of 942. Gold is also shed in to  th e  small 
tr ib u ta ry  of th e  Revue, th e  Inham azonga river, 
runn ing  betw een th e  Serra Yengo, and  th e  Serra



M ancota. The values of the  gold fineness notice
ab ly  increase w ith th e  distance from the  source.

The. principle of increasing fineness of alluvial 
gold w ith distance from its source has been noted 
on several occasions by different authors. T heir 
findings suggest th a t th is  increase in fineness is 
due to  leaching of th e  silver from  th e  surface, 
leaving th e  gold enriched and th is  increase will be 
proportional to  the  grain size and therefore to  the  
d istance travelled.

The Inham azonga thus shows an  increase in 
gold fineness of 25 pa rts  per mile, which is fairly 
substan tia l and th is  would find an  explanation  
in the  fact th a t  th e  river is shallow, w ith  a rocky 
bottom , while the  gold is relatively  fine, thus 
offering a greater surface area to  the  refining 
action.

The Revue river also shows a definite increase 
in fineness w ith  d istance from th e  source, b u t the  
increase is m uch less m arked. Over an  approxim ate 
d istance of 10  miles th e  gold fineness— i.e., tru e  
gold fineness— increased from  918 to  940, which is 
only 2-2 p a rts per mile. Gold in the  Revue, how
ever, is rough and nuggety  and the  river bottom  
is sandy. Also the  river has a  fairly high fall so 
th a t th e  large gold particles would have less tim e 
to  be affected by  refining actions, since they  would 
move down th e  river w ith  g reater difficulty th an  
the  finer particles which would be carried very 
rapid ly  away.

Near th e  junction  of the  Revue w ith  the  Chua 
a dyke cuts across th e  river, b u t above th is  the 
alluvial gold has a higher gold fineness. This gold 
has been shed in to  the  Upper Revue above th e  dyke 
into w hat constitu ted  th e  M ina Andre workings, 
which made use of a dragline excavator. Over a 
period of five years the  gold averaged a tru e  fineness 
of 939. As th e  excavator worked its  way up the 
river a slight fall in the  fineness from 942 to  939 
was noted in the  gold returns.

Towards the  source of the  Revue tw o mines 
operated on a  decomposed kaolinized schist, 
returning gold of a tru e  fineness of 958 for the  Carlos 
mine and 901 for th e  Revue mine. These mines 
were situated on th e  M ahungue R iver ju s t above 
where it joins th e  Revue.

These values are substan tia lly  higher th an  the 
gold just below th e  dyke in the  Revue— namely, 
918 true fineness. This drop in gold fineness is due 
to dilution w ith the  gold of lower fineness which is 
brought in by  th e  Chua River.

Although th e  alluvial gold is slightly higher 
in fineness th an  th a t  of th e  near-by outcrops, it 
nevertheless com pares w ith  the outcrop gold from 
which it was derived. On the  o ther hand, there  is 
a  great difference betw een the  alluvial gold, the 
outcrop gold, and th e  gold m ined from the  deeper 
sulphide zones. W hereas outcrop gold a t  th e  Guy 
Fawkes m ine had a tru e  fineness of 930, th a t  from 
the  sulphide zone was only 833. Of o ther mines 
in the  vicinity , th e  P a rd y 's  W est re tu rned  gold of 
732 tru e  fineness and  th e  A. Sorte m ine 798.

In th e  auriferous quartz ites a t dep th  the  gold is 
accom panied by  sulphides which frequently  carry 
free gold, proving th a t  the  a ltera tion  which operated 
there  was a  progressive concentration of mineral. 
The oxidation  and solution of the  auriferous pyrite  
left th e  gold, which it  originally contained, in  the  
cavities so produced. W ith  the  gold and th e  pyrite  
th e  reefs contain  galena, blende, stibnite, chal- 
copyrite. Cyanide bullion from the Guy Fawkes 
m ine contained gold of true  fineness of 432, illustra

tin g  th a t  there has been solution of the  silver from 
silver-bearing minerals, in  th is  case probably 
galena.

C h u a  R iv e r
Along th e  Chua river and valley lies ano ther 

gold-mining area of equal im portance.
The Chua valley is predom inantly  talc  schist 

and sericite containing num erous layers of white, 
com pact, and sugary quartz . These quartz  layers 
outcrop frequently  and are less altered by external 
agencies which closed up th e  schists. The " banded 
ironstone ” reefs abound in the  region, striking 
eastw ards from the  river m outh. Above the grits 
and the  ironstone the  schists and green talcy clay 
continue, finally reaching one or more layers of 
conglom erate which continue to  th e  sum m it of the 
M ount Chiromiro in  the  Vengo. The region gives 
indications of having been subjected to  intense 
dynam ic reactions. The reefs running parallel to  
each o ther are connected by  veins and stringers 
varying in w idth from a few inches to  about three 
feet, b u t th e  wide reefs soon pinch ou t to  nothing. 
The reefs are found in  th e  talc  schist and some
tim es im bedded in clay schist and quartzite .

T he gold is generally to  be found where acid 
intrusions of varied character consisting of felsite 
or quartz  porphry  have taken  place. A lthough a t 
present only four small workers are active, the  Chua 
saw much m ining activ ity  up until the  outbreak 
of w ar in 1939. The gold in th e  outcrop workings 
is generally higher in silver th an  sim ilar workings 
along the  Revue, but cyanide bullion from two mines 
which trea ted  the  b a tte ry  sands differed only 
slightly from the  p late gold. A t the  Two Fools 
th e  gold so recovered had a tru e  fineness of 650, 
com pared w ith 738 by p late ; a t  th e  S. Firenza 
the  corresponding tru e  fineness was 818 and 855. 
A t the  Chimezi, where galena and sphalerite are 
found, the  cyanide bullion was low, the  gold having 
a fineness of 513.

Gold in these workings is generally coarse and 
gives no appearance of redeposition. Taking 
average gold fineness a t  sim ilar contour lines for 
these mines does no t show any m arked difference 
betw een th e  lower levels and higher up th e  m oun
ta in  slope. Actually th e  gold fineness decreases 
from 836 to  830 in  a rise of some 500 or 600 ft.

The gold which has been recovered from alluvials 
in the  Chua valley has certain ly  been shed from 
these hills. The Chua excavator operated for five 
years above the  Revue and the  tru e  gold fineness 
of th e  gold re tu rned  varied from 897 to  893 as the  
excavator m oved up th e  valley. The gold in the 
alluvials was noted for its coarseness and for the 
am ount of large nuggets which were recovered.

Since no serious m ining a t  dep th  has been carried 
ou t in  th is field, no comparison can be made between 
th e  gold in th e  oxidized regions and the  prim ary  
gold a t  depth.

Z a m b u s i R iv e r
The Zam busi river joins th e  Revue below the  

junction  of th e  Chua. H ere again the  gold-bearing 
reef is found in  conjuction w ith  bars of banded 
ironstone which run  east to  west. N orth  and south 
of the  river rhyolite in trudes in the  talc  schists, 
while tow ards th e  Serra Penhalonga the  schists 
are crossed by  greenstones, serpentine, and felsites.

A t the  D ot's Luck mine a low-grade outcrop is 
trea ted  by open quarrying. The gold which origin
ated  in epitherm al deposits is consistently higher
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in  silver th a n  th a t  of th e  Chua and  th e  Revue. 
The M onarch m ine lies a t  th e  sum m it of th e  Serra 
Penhalonga. H ere th e  ironstone which is enclosed 
in  a  ta lc  chloritic schist is crossed b y  a dyke of 
dolerite. The m ineral is composed of irregular 
fragm ents of very  h a rd  ironstone, surrounded by 
q u artz  containing m uch pyrite  and  p y rrh o tite  and 
mispickel. Mining operations were comm enced 
on th e  oxidized zone, a fte r which th e  sulphide ore 
was trea ted  by  all-sliming cyanidation. I t  is of 
in te rest to  note th e  sm all difference betw een th e  
tru e  gold fineness for each case.

The origin of th e  gold is probably  connected 
w ith  th e  injection, during  a  period of less intense 
m ovem ents, of th e  auriferous q u artz  a fte r th e  faults 
caused by  th e  solidification of th e  granite  had  been 
filled w ith  porphyry-quartz . There has been little  
evidence of secondary enrichm ent and  th e  slight 
increase in gold fineness in  th e  oxidized zone could 
be accounted for by  some of th e  silver being p a rtly  
leached from  th e  outcrop.

A t th e  eastern  extrem e of th e  Serra Penhalonga 
th e  form ation  enters th e  actlno lite  and  chloritic 
schists w ith  th e  ironstone bars con tacting  the  
granites on th e  south. The relatively-high silver 
co n ten t of th e  gold is m aintained.

I n h a m c u r a r a  R iv e r
T he Inham curara  river lies n o rth  of th e  Serra 

Vengo and  flows east. T he te rra in  is no ted  for the  
folding of th e  sed im entary  layers which appear 
to  have been accom panied by eruptions of diorite, 
diabase, and  by  form ations of gold-bearing reefs, 
which are in tu rn  cu t by  “ greenstone.” The gold 
can be found in those layers which by th e ir perm ea
b ility  were m ore easily penetrated  by  the  m ineral 
em anation  in to  th e  siliceous breccia and grits ; 
here also are to  be found galena, p y rite , sphalerite.

T he deposits are alw ays in terbedded  w ith  talc  
schist indicating  th a t  these ta lc  schists in  p a rt 
owed th e ir actual s ta te  to  m etam orphic reactions 
which accom panied th e  up lift to  th e  surface of th e  
m ineralized agents. The presence of th e  m eta
m orphic schists can, in  conjunction  w ith  th e  green
stone reefs, be. tak en  as an  indication  of gold.

The region is n o t greatly  different in  character 
from th e  Chua field except th a t  th e  conglom erates 
are m ore p redom inant th roughout th e  form ation. 
On th e  n o rth  th e  field is bounded by  th e  acid 
igneous rocks, granites, felsites, and granite  gneisses. 
T he gold fineness re tu rn ed  from  m ines in  th is  
field show th a t  th e  values are n o t very  dissim ilar 
to  those obtained from  the  Chua.

S ituated  in  th e  lower In h am curara  valley, th e  
B raganca m ine was developed down to  about 200 ft., 
w here th e  quartz  reefs were fairly  consistent in 
w id th  and  gold values averaged 10 dw t. over 5 ft. 
T he q u artz  contained m uch galena, pyrite , and stib- 
n ite  and  th e  h igher silver was no doubt carried 
b y  th e  galena ; cyanide bullion gave a gold true  
fineness of 513 as against 676.

V ery little  alluvial work has been done. One 
sm all worker, th e  V ictoria, yielded a  few ounces of 
gold of a tru e  fineness of 955. The form ation con
tinues to  th e  east to  th e  Chimezi R iver, w ith  the  
conglom erates predom inating  in th e  talc  schists, 
sericite schists, and diabase schists. P a rts  of the 
banded ironstone reefs are found w ith  layers of 
graphite, talcose schists, and  quartz .

A few m ines worked th e  banded ironstone 
outcrops and  th e  silver is appreciably higher. A t 
th e  Rhodes B anket m ine layers of g raph ite  are

found in  th e  talcose schists and  q u artz . Gold 
from  th is  m ine had  a fineness of 798.

M u za  R iv e r

A lthough n o t an  im p o rtan t gold producer, some 
m ines have  been worked along th e  slopes of the  
Vengo. The Vengo range is exceptionally  bad ly  
fau lted  and  th e  reefs are lenticular, especially 
w hen situ a ted  in  talcose form ation.

T he reef is of q u artz ite  bounded by ferruginous 
talc  schist w ith  in trusive  bodies of felsites and  m icro
granites. In  p ractically  all cases th e  gold has been 
of a high fineness w ith  indications of reprecip itation  
in th e  oxide zone, since th e  gold is generally in a 
fine s ta te  of aggregation. Below th e  Muza Reef 
m ine small a lluvial workings re tu rn ed  th e  follow
ing : M uza alluvial, 891 T .G .F. ; Galiza alluvial, 
880 T.G .F.

The to ta l  gold production  tak en  over th e  period 
1910 to  1944, is shown in  Table 1.

Table 1

R eef A lluvia l
Workings W orkings

Gold. Gold.
Source. oz. fine. oz. fine.

R evue Valley 10,629 156,478
Chua Valley 10,881 9,680
Muza 1,420 50
Inham azonga — 1 ,0 10
Serra Penhalonga and

Zam busi Valley 11,258 —
Iham curara 20,344 —
Chimezi 292 —

T otal . . . . 54,824 167,218

Fine gold recovered from  all sources, 1914-1944 : 
222,042 oz.

C o n c lu sio n s

In  sum m ing up th e  records of gold fineness from  
th e  various deposits of th e  M anica goldfield there  
is a  general agreem ent w ith  th e  findings reported  
from  o ther fields. All th e  alluvials which have 
been worked fairly  extensively show a general 
increase in  th e  fineness of th e  gold dow n-stream , 
probably  due to  a surface refining action. The 
alluvial gold was alm ost alw ays found to  be slightly 
higher in gold fineness th an  th e  gold in  th e  oxidized 
workings. W here m ining has been carried  o u t a t 
dep th  th e  gold fineness of th e  oxidized outcrop 
is appreciably  higher th an  th e  average gold in th e  
lode.

The ep itherm al deposits show h igher silver 
co n ten t th an  th e  o ther deposits encountered  ;, 
th e  gold varied  from  600 to  780 in  tru e  fineness. 
These deposits were to  be found along th e  Serra 
Penhalonga and th e  Zam busi valley, ex tending in 
d irection along th e  sou th  of th e  R evue R iver 
and crossing to  th e  Serra M ancota. T hey  also 
occur in th e  R evue valley along th e  Serra Vengo.

Gold from  m esotherm al deposits was generally 
higher— betw een 700 to  900. The Inham cu rara  
and the  Chua valley re tu rned  gold which, in  isolated 
cases, was as low as 676 an d  as high as 910, b u t 
on th e  average was 850.

W here th e  deposits showed signs of erosion 
and  m uch decom position— such as, was found along
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th e  Revue R iver, where the  gold occurred in  a 
kaolinized schist— th e  gold fineness was invariably  
high, vary ing  betw een 890 to  950.

The gold is n o t confined to  any  one ty p e  of 
form ation  ; i t  is found in acid rocks and acid 
in trusions along the  Chua and the  Inham curara  ;

in  th e  basic rocks such as diorites, dolerites, and 
greenstones along the  n o rth  bank  of the  Revue, 
th e  Serra Penhalonga, and th e  Z am b u si; in  talc  
schists and sericites, quartzites, conglomerates, 
and ironstones in th e  Chua, the Inham eurara, the  
Chimezi, and th e  Vengo.

Geophysical Prospecting
An address by  H. Lundberg  given before th e  

Prospectors and Developers Association in T oronto 
on March 12 last is published in th e  Western M iner 
for May. The au thor,.rev iew ing  "  M odern Trends 
in  Geophysical P rospecting ” said th a t  system atic 
geophysical exploration was introduced in to  pros
pecting a fte r the  1914-1918 war and has now passed 
through its  infancy— in fact i t  has been so highly 
developed th a t i t  m ay be considered a good and 
useful tool a t  th e  disposal of th e  prospector and th e  
geologist. He said th a t  th e  developm ent of geo
physical exploration has gone through m any phases, 
both  of success and despair. There has been the  
danger of over-em phasis on the  scientific side and 
m any geophysicists, by  using too academ ic language, 
m anaged to  scare away, for a while, bo th  the  pros
pector and the  geologist.

The au tho r w ent on to  say th a t  more th an  300 
years ago the  compass was used to  find ore-bodies. 
This work was carried ou t by  the  prospectors 
themselves. These old-tim ers used practical 
judgm ent and knew how to  correlate th e ir observa
tions w ith the  occurrence of ore. He knew of one 
exam ple where an  ore-body was found under 60 ft. 
of overburden.

After th e  1914-1918 w ar enthusiastic  geo
physicists, th e ir backers, and clients though t th a t 
they could indicate the  ore direct. I t  is now known, 
however, th a t  rock form ations are full of m agnetic 
and conductive bodies th a t have no commercial 
value. If, like th e  old-tim ers, geophysicists use 
power of observation and apply  their skill in 
correlating clues th ey  obtain  from a study  of topo
graphy, soil, w ater, rock outcrops, and vegetation, 
together w ith th e  results in m agnetic and electrical 
surveys, they  m ay select places where there  are 
best chances of finding ore.

In certain  favourable areas th e  usefulness of the  
m agnetic m ethods m ay be am ply dem onstrated , b u t 
the necessity of using caution  is also im portan t 
when draw ing conclusions from a m agnetic survey 
alone. An exam ple from the  Golden M anitou illus
tra tes vividly th a t  a m agnetic survey m ay entirely 
miss the  ore-body and in  o ther exam ples i t  is 
dem onstrated th a t  th e  m agnetic anom alies had no 
economic significance. The in te rp reta tion , th ere 
fore, is of very  great im portance. The prospector 
should gradually  be trained  and  tau g h t the  principles 
of how to  use th e  instrum ents and how to  in te rp ret 
th e  results to  get the  best economic value ou t of the 
survey. I t  should be rem em bered no t to  squeeze too 
m uch deta il ou t of a geophysical survey, b u t to  
drill or dig if there  is any good indication  th a t  
cannot be explained by any  known non-comm ercial 
features.

In  Canada, Mr. Lundberg said, sufficient clues 
m ay be gathered by m agnetic and electrical in stru 
m ents to  guide the  exploration cam paign intelli

gently. W hy should th e  prospectors no t be able 
to  do such work them selves ? A nybody w ith 
geological train ing  or skilled in prospecting should 
have enough judgm ent and enough common sense 
to  m ake such surveys and  to  draw  useful con
clusions from the  results. I t  had been his dream  for 
a  long tim e th a t  the  Governm ent institu tions under
take  to  in stru c t and guide prospectors in the  use of 
these toojs.

Since th is had n o t been done, he suggested th a t 
instrum ents th a t  are simple to  operate, b u t still 
scientifically sound and sufficiently sensitive, be 
m ade available to  th e  prospector. To begin with, 
perhaps, i t  should be on a  ren tal basis and  the  
m anufacturer should keep the  instrum ents in  good 
repair and have a trained  geophysicist a t  the  dis
posal of the  prospectors to  consult w ith  and to  help 
w ith the  in terpreting  of the  results.

There are instrum ents on the  m arket now, Mr. 
L undberg said, th a t  would answer these qualifica
tions., In  fact, th ey  had also tried  to  construct a 
m agnetic instrum ent th a t  would be suitable to  the 
prospector. There are firms who also sell simple 
electrical exploration instrum ents and in the  near 
fu ture  such instrum ents will be available in Canada 
on a sim ilar basis as the  m agnetic.

R ecent developm ents in electrical m ethods 
indicate th a t reliable readings m ay be tak en  w ith 
ease and results obtained th a t  m ay be directly 
in terpreted  by  a geologist or prospector of ordinary 
intelligence. W ith  such instrum ents as these the  
prospector should be able to  locate conductors or 
m agnetic anomalies (as shown on th e  pictures) and 
soon, under the  guidance of the  more skilled experts, 
learn to  m ake his own in terpreta tion .

In  a little  while, perhaps a  few years, experience 
in  in te rp reta tion  will be so widespread th a t the 
services of the  expert geophysicist m ay no longer 
be required. In  th is  way th e  prospector will in 
vestigate the  m ost prom ising indications or anom a
lies by trenching or drilling and become acquainted 
w ith  th e  local mode of occurrence and characteris
tics of im p ortan t anomalies th a t  would guide him  
when prospecting further in th e  sam e area. If he 
has an outcrop w ith  a  showing the  m ethods can be 
quickly used to  determ ine the  ex ten t and strike of 
th is  m ineralization. If  th e  ground is covered by 
heavy overburden the  prospector knows th a t he 
m ust cover a large te rrito ry  and take  a  great 
num ber of observations.

By system atic p lo tting  of these results on a m ap 
th e  prospector will soon have a p re tty  good idea of 
the  d istribu tion  of conductors or m agnetic bodies 
on his p roperty . Only when his results are too com 
plex or his problem s become too involved does he 
need to  consult w ith  an  expert geophysicist, who 
th en  should be available and willing to  guide the 
prospector un til he can m ake ou t by  himself.
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W ith  th e  sim ple in stru m en ts d irectly  operated  by  
th e  p rospector very  large areas m ay  be surveyed 
in  a sho rt tim e  and th e  ore-bodies existing  near the  
surface m ay  be revealed a t  a  good ra te .

The locating  of deep-seated deposits n a tu ra lly  
will require m ore sensitive and  m ore developed 
equipm ent, as well as m ore experienced geo
physicists. Owing to  th e  fan tastic  developm ents in 
electronics during  th e  w ar i t  has been possible to  
w ork o u t en tirely  new techniques to  be used in 
p rospecting  and  soon reconnaissance surveys m ay  
be carried  to  very  g reat dep ths in  th e  order of 
thousands of feet.

A no ther developm ent is a  sim ple in s tru m en t for 
surveys on heavy  overburden, capable of finger
p rin tin g  th e  rock underneath , so th a t  n o t only th e

co n tact m ay  be determ ined, b u t also a  reasonable 
identification of th e  rock ty p e  m ay be accom plished. 
T his m ethod  will be p a rticu larly  useful for th e  
geologist in  h is aerial m apping. This m ethod  of 
identification  m ay  also be used in drill holes.

For th e  prospecting  of large areas, p a rticu larly  
rem otely  located, airborne equ ipm en t has been 
tried  ou t successfully and th ey  were now preparing  
to  m ake th e ir  first te s t  flights w ith  b o th  m agnetic 
and electrical instrum ents. If te s ts  were as successful 
as believed four to  five square  miles per d ay  m ight 
be surveyed. W ith  ord inary  land m ethods it 
would require  four to  five m onths to  do th e  sam e 
work. Such surveys can be carried o u t w in ter and 
sum m er and  th e  resu lts would be as good over 
land  as over lake or muskeg.

Electrometallurgy in Eastern Canada
Some developm ents in th e  electrom etallurgical 

field in  E aste rn  Canada are  reviewed by  W . M. 
Goodwin in the  Compressed A ir  Magazine for May. 
The au th o r says th a t  i t  was a t  th e  tu rn  of th e  last 
cen tu ry  th a t  C anadians began to  tak e  an  in te rest 
in th e ir large w ater-pow er resources. The first 
developm ents a t  N iagara Falls a ttrac ted  some of the 
early  electrom etallurgical industries. O ther en ter
prises followed quickly and when the  1914-18 w ar 
came along th e  Dom inion was able to  supply  an 
appreciable share of the  m unitions of w ar w ith  
th e  aid of her hydro-electric power. B y the  tim e 
of la s t w ar th e  power system s and th e ir products 
in O ntario  and Quebec had  m ultiplied m any 
fold.

The au th o r briefly describes certain  p lan ts along 
th e  St. Law rence and  its  trib u ta rie s  th a t  provide 
basic p roducts for industry , all of which were tu rned  
to  w ar use and were essential to  th e  m aking of 
m unitions. This capacity  to  expand and to  diversify 
th e  o u tp u t of such products constitutes, he says, 
one of the  D om inion’s m ain industria l opportunities.

D om inion Magnesium, L td ., whose p lan t is the  
m ost w esterly  of those considered, is a " w ar baby  ” 
th a t  prom ises to  have a useful ad u lt life. I t  was 
placed ou t in th e  coun try  a t  Haley, O ntario, be
cause of a plentifu l local source of dolom ite and of 
low-cost power from a  site close by  on the  O ttaw a 
R iver th a t  had  recently  been harnessed. A nother 
reason was th e  nearness to  O ttaw a, where the  
research th a t  had resulted in the  works was still 
being conducted by  Dr. Lloyd M. Pigeon in the  
N ational R esearch Laboratories.

T he Pigeon process is based on th e  therm al reduc
tion  of calcined dolom ite under vacuum . The 
operating  cycle is very  simple. Dolom ite from  th e  
com pany’s open-pit is crushed to  m inus jj in., 
calcined in a  ro ta ry  kiln and th e  finely-ground 
m ateria l is m ixed w ith  a suitable proportion  of 
ferrosilicon and then  briquetted . The briquettes 
are heated  in cylindrical m etal re to rts  horizontally 
disposed in electrically-xheated furnaces. T he la tte r  
are m aintained a t  a tem pera tu re  of 2138° F. under 
an  extrem ely  high vacuum  and  one end o each, 
re to r t  p ro jects beyond th e  furnace and is w ater 
cooled. The ferrosilicon takes th e  oxygen away 
from  the m agnesium  oxide of th e  calcined dolomite

and th e  volatile  m agnesium  m etal is condensed as 
“ crowns ” in  th e  cool end. The crowns are m elted 
and cast in to  ingots, billets, slabs, or sticks, w ith  or 
w ithou t alloying m etals.

N ear th e  old F rench-C anadian tow n of Beau- 
harnois on th e  St. Lawrence R iver, ju s t  beneath  
the  rock-rim m ed escarpm ent over which th e  w ater 
from the  d iversionary canal falls to  provide power, 
there  is an  ideal site  for the  production  of ferro
silicon. The rock of th is  escarpm ent is sandstone of 
a  q u a lity  well su ited  for the  reduction  process. A 
q u arry  has been opened th a t  yields th e  raw  m ateria l 
a t  exceptionally  low cost. F rom  th e  n earb y  
factories of M ontreal and  v ic in ity  is ob tained  an 
am ple supply  of steel tu rn ings. Coke and  coal for 
reduction are obtained econom ically and  electric 
energy is delivered from th e  ad jacen t pow er p lan t 
a t  a m inim um  rate. Rail connexions are good and 
lake vessels can dock and tran sp o rt to  overseas 
m arkets from  th e  p o rt of M ontreal.

St. Lawrence M etals and Alloys was se t up  in  1936 
by  R obert T urnbull, one of th e  pioneers of C anadian  
e lectrom etallurgy, specifically to  take  adv an tag e  of 
th e  resources m entioned and  m ainly  to  serve foreign 
trade . W hen the  w ar s ta rted  in  1939 there  were 
seven furnaces in operation consum ing 32,000 kW. 
of electrical energy and yielding daily  35 tons of 
ferrosilicon and silicon m etal. The w ar-tim e dem and 
more th an  doubled production  and diversified it  
som ewhat, so th a t  now there  are 13 furnaces th a t  
use 64,000 kW , for an  o u tp u t of 70 to  75 tons of 
ferroproducts a  day.

I t  has been found th a t  electric furnaces of 
m oderate size are th e  m ost econom ical ty p e  for th e  
m anufacture  of ferrosilicon. How ever, th e  in p u t 
of electrical energy is m uch greater th an  i t  is in  th e  
case of all o ther electroproducts except alum inium  
so th a t  a  furnace requiring  7,000 kW . is ab o u t 15 ft. 
across th e  hearth . The p lan t regularly  m akes 
ferrosilicon of 50%  and 75%  silicon content, as well 
as silicon m etal of 98%  purity .

An in teresting  w ar-tim e yield has been calcium  
silicide for sm oke bom bs. This is p roduced in  one 
of th e  regular furnaces by  adding lim e or lim e
stone to  th e  charge to  provide th e  required  p ro 
portion  of calcium. A special p lan t was erected to  
prepare th e  m aterial, which is called calcium -silicon



in  th e  alloys trade. To-day it  is serving to  an in
creasing ex ten t as a powerful de-oxidizer for certain  
iron and steel products. Thus, as in so m any other 
instances, war-tim e developm ent m ay rem ain as a 
useful ad junc t to  peace-time pursuits.

W hile alm ost every iron and steel p lan t in the 
Dom inion consumes a t least a sm all am ount of 
ferrosilicon or silicon metal, the  principal single 
custom er of St. Lawrence M etals and Alloys during 
th e  la tte r years of the  conflict was Dominion 
Magnesium. As has a lready been noted, i t  is ferro
silicon— the 75%  grade—th a t is used to  ob tain  the 
metallic m agnesium from the  m agnesium  oxide of 
the dolomite rock. The to ta l C anadian m arket for 
ferrosilicon and silicon is small, however, com pared 
w ith the  capacity  of St. Lawrence M etals and 
Alloys and the  firm will continue to  sell the  larger 
p a rt of its o u tp u t overseas.

A great d iversity  of p roducts is m ade in the  
plan ts of Shawinigan Chemicals, L td ., a t  Shawinigan 
Falls, Quebec, and all are derived from calcium 
carbide. In  1915-16 a group of young Canadian 
chem ists and engineers, w ith only the  d a ta  in some 
German p a ten t applications to  guide them  (and 
some of th a t  inform ation was misleading), 
succeeded in th e  incredibly sho rt tim e of nine 
m onths in devising a series of w orkable processes 
th a t resulted in carload-lot shipm ents of acetone 
obtained from acetylene gas. This was one of the  
feats th a t saved th e  day  for B ritain  and some of 
her Allies, who had previously been largely depen
den t upon G erm any for the  acetone used in the 
m anufacture of their chief propulsive explosive, 
cordite. These m ethods were perfected between 
wars and m any o ther acetylene derivatives have 
been made available to  the  chemical industry  by 
additional processes.

In  1939 Shawinigan Chemicals, am ong other 
companies in Canada, was called upon im m ediately 
to supply the  chemical sinews of war. Among these 
m ight be m entioned m onoethylaniline (a stabilizer 
for cordite), bu ty l alcohol, acetic acid, vinyl resins, 
acetylene black, and sm all am ounts of a num ber of 
unusual products required for war research, which 
was conducted on an experim ental scale in the 
com pany’s laboratories. Shaw inigan’s ou tstand ing  
contribution was its  share in the  developm ent of the 
super-explosive known as R D X . A fter te s t and 
p ilo t-p lant w ork had been com pleted in a m atte r  of 
three or four m onths, the  Canadian Governm ent 
authorized Defence Industries, L td ., to  construct 
a p lan t th a t  was operated by  Shawinigan Chemicals 
until the  close of hostilities. The production record 
of th is establishm ent is one of the  epics of the 
Canadian w ar effort.

W hen Norw ay was invaded by the  Germans, 
G reat B rita in ’s norm al supply of calcium carbide 
for cu tting  and welding m etals was discontinued. 
There was no help to  be had from the U nited States, 
where huge shipyard  dem ands had caused an acute 
carbide shortage. C anada was urged to  take  up the  
slack and the  building of a new 20,000-kW. closed 
furnace a t  Shawinigan was ordered in 1941 by the 
D epartm ent of M unitions and Supply in O ttaw a. 
As th e  need for carbide in Canada increased, 
ano ther sim ilar furnace was authorized in 1942, 
bringing th e  to ta l capacity  of the works to  about
250,000 tons a year. Furtherm ore, the  p a rts of three 
carbide furnaces were fabricated and shipped to  
E ngland for assembly, together w ith technicians and 
a crew to  s ta r t  up the  installation  and to  see it 
th rough  to  sm ooth operation. A lready additional

p lan t to  serve peace-time requirem ents are under 
construction a t Shawinigan Falls and i t  is very 
likely th a t  o ther projects will be a ttrac ted  to  the  
region by the low-cost power available there and a t 
th e  nearby  St. Lawrence ports.

The m ost spectacular war-tim e enterprise in 
Canada, the  au tho r says, was th e  developm ent of 
th e  alum inium  industry. In  1939, bo th  production 
and  fabrication were a lready firmly established— 
in  fact, the  largest single sm elting p lan t in existence 
had b u t lately  been bu ilt a t  A rvida on the Saguenay 
R iver. The sudden dem and (largely from G reat 
Britain) in 1940 necessitated an im m ediate and 
substan tia l increase in ou tpu t. Heroic measures 
were taken  and th e  1939 sm elting capacity of
440,000 pounds of m etal a day  reached 3,000,000 
pounds daily  by 1944. This sevenfold increase in 
such a short tim e was possible only because a large 
percentage of th e  essential electric power was avail
able and th e  rem aining 1 ,200,000 h.p. could be 
obtained rapidly  by  completing the  p lan already 
under w ay on the  Saguenay. W hen the w ar came 
to  an end the  alum inium  industry  alone was using 
one-sixth of all the  power th a t  was being consumed 
in  Canada.

The first alum inium  plan t in Canada, and one of 
the  first in the  world, was established in 1900 a t 
Shawinigan Falls on the  St. Maurice River. As has 
been m entioned previously alum inium  requires 
more electrical energy for reduction th an  any  other 
common electroproduct. Therefore i t  is of prime 
im portance to  have low-cost power and th a t  the 
reduction works be as close as practicable to  the 
generators. A t Shawinigan the pot-lines are within 
a few hundred feet of them  so th a t  the cost of 
transform ing the  power is elim inated and th a t of 
transm ission is cu t to  a minimum.

W ar-tim e expansion was effected m ainly by adding 
new pot-lines to  the  existing establishm ents a t 
A rvida and Shawinigan Falls. Non-essentiąl civilian 
consum ption of electricity was curtailed drastically 
and all s tandby  generating units were finally p u t to 
steady  use. Pot-lines were also bu ilt close to  the 
large power p lan ts a t  LaTuque on the  St. Maurice 
and a t Beauharnois on the  St. Lawrence and as 
fast as they  were installed there w as a proportionate 
increase in the  o u tp u t of alum inium . The in dustry ’s 
production plans, however, considerably exceeded 
the capacity  of th e  existing hydro-electric stations. 
W ork was sta rted  in 1941 on the  great Shipshaw 
No. 2 canal and power p lan t and by the  end of 
1942 th e  first of the  giant 100,000-h.p. un its was in 
action. A year la te r all 12 were available and the 
sta tion  was in  a position to  furnish 1 ,200,000 h.p. 
of electrical energy.

E nlargem ent of the  alum inium  reduction works 
of course involved a corresponding sevenfold in
crease in  all the  auxiliaries feeding them . The 
bauxite  mines in B ritish Guiana, the  fluorite mine 
in Newfoundland, the steam ship lines, the docking 
facilities a t  bo th  ends, the  ore p lan t for purification 
of the  bauxite  a t Arvida, the special railway cars for 
tran sp o rt of the  refined alum ina to  th e  scattered 
pot-lines—all these and m any more things essential 
to  th e  com plete p lan had to  be expanded.

The au tho r says his article covers only some of 
th e  outstand ing  projects in the  w ar-tim e electro
m etallurgy of eastern  Canada to  illustrate  the prime 
im portance to  th e  Dominion of her abundant, low- 
cost, year-round hydro-electric power and some of 
th e  m eans by which the  m etallurgist and the 
chem ist have p u t i t  to  use.
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Ore Changes in Depth
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A paper b y  Dr. E. L. Bruce, read  a t  th e  annual 
m eeting of th e  Prospectors and  Developers Associa
tion  held in Toronto  in M arch last, covered “ D epth  
Changes in Ore D eposition.” The paper is published 
in  th e  Canadian M in in g  Journal for A pril and  th e  
following notes have  been abstracted .

D r. B ruce po in ts , o u t th a t  one of the  funda
m ental considerations in assessing th e  value of any 
vein or lode deposit is th e  d ep th  to  which ore 
will continue. An answer to  th a t  question is possible 
only w hen th e  origin of th e  deposit can be d e te r
m ined and, comm only, no absolu te criteria  of th a t  
are available. Some deposits, like those of contact- 
m etam orphic type, definitely re la ted  to  an  in trusive  
body, ev iden tly  will persist dow nw ard only to  
th e  con tact of th e  in tru d ed  rocks w ith  th e  intrusive. 
O ther deposits have no close relationship  to  any  
in tru s iv e  and  a lthough  i t  seems certain  th a t  th ey  
too  have derived their m inerals from some igneous 
body  th a t  body  is so deeply buried th a t  i t  m ay 
never be observable ; th e  ore-bearing fluids have 
trave lled  so far from  th e ir original source th a t  
th a t  source cannot be reached e ither by  th e  n a tu ra l 
process of erosion or by  m ining or drilling.

A ssum ing an  igneous source for th e  m ineral- 
bearing fluids, in some body of m agm a far below 
th e  e a r th ’s surface, a  reasonable process of m ineral 
deposition m ust be assum ed. I t  seems clear th a t  
th e  fluid passing o u t from  th e  m agm a cham ber 
where i t  was concentrated, along w hatever channel- 
w ays m ay  have been provided b y  deform ation, 
m ust a t  first be under conditions such th a t  none 
of th e  m ateria ls in  solution can be precip ita ted . 
O rdinarily  high tem pera tu re  is considered to  be the  
m ain condition th a t  keeps in  solution everyth ing 
carried by  th e  fluid. Pressure m ay, however, p lay  
an im p o rtan t role and, possibly, b o th  high tem pera
tu re  and  high pressure are characteristic  of th e  
fluids as th ey  leave th e  m agm a cham ber and for 
some distance upw ard from the  cham ber. Assuming 
for th e  sake of sim plicity  a  channelw ay in  which 
neither stru c tu re  nor replaceable wall rocks would 
ten d  to  com plicate th e  process of m ineral deposi
tion  th e  ore solution can be im agined to  begin 
to  deposit certain  m inerals a t  a  definite level 
above th e  m agm a cham ber. T he kind  of m ineral 
will depend of course upon th e  composition of the  
solution and  th e  re la tive  proportions of th e  various 
elem ents th a t  i t  contains.

A t first th e  q u a n tity  of m ateria l deposited 
will be small, b u t as the  solutions rise and tem pera
tu re  or pressure, or both, decrease, greater and 
g reater quan tities of m inerals will be formed and 
new species will continually  appear as th ey  reach 
th e ir appropria te  po in t of sa tu ration  in the  solution. 
A t some p o in t above th e  m agm a cham ber the  
q u a n tity  of p recip ita ted  m aterial w ill reach a 
m axim um , and above th a t  po in t th e  q u an tity  
m ust decrease, for a lthough th e  tem pera tu re  and 
pressure m ay be m uch below th a t  of the  m axim um  
level th e  rising solutions will have been robbed 
of th e ir dissolved m ateria ls and  be therefore 
re la tively  d ilu te and so capable of still carrying 
all th e  m ateria l th a t  rem ains in  them .

If  th is  is th e  generalized and  simplified p ictu re  
of a single vein or lode then  i t  becomes a m atte r  
of prim e im portance to  know w hat particu lar p a rt 
of i t  is exposed a t  th e  surface. Should th e  surface 
be high up, th e  lode m ight be barren  since, a t  th a t

level, no valuable m inerals were left in  th e  spen t 
uprising solutions. A t a  lower level values would 
appear in th e  vein and  the  q u a n tity  of th em  would 
increase dow nw ard to  a m axim um  and  th en  decrease 
as levels a re  reached w here tem p era tu res and 
pressures were too high to  allow deposition. On 
the  o ther hand, if th e  exposure is below th e  m ost 
favourable level of deposition, values would decrease 
dow nw ards in  th e  vein an d  p robab ly  would finally 
d isappear altogether.

If  the  lode were as sim ple as assum ed th e  problem  
would be easily solved, since increase in  dep th  
should be m arked  b y  a  gradual increase to  a 
m axim um  if th e  surface were above th e  m axim um  
point, whereas if th e  surface were below i t  there  
would be a continuous decrease in th e  q u a n tity  
of valuable m inerals as g reater dep ths were reached. 
Deposits, however, a re  n o t regular, and  never is 
all th e  gold or o ther valuable  m ineral com pletely 
rem oved. The am oun t depends upon  economic 
conditions. Nor is grade of m ateria l a  criterion, 
since im provem ent of trea tm en t, or increase in  the  
value of a  m etal, m ay  m ake possible th e  m ining of 
lower-grade m aterial. T h at, Dr. B ruce said, has 
been th e  case in  m ost C anadian  mines.

The problem  is still fu rth er com plicated by  the  
fact th a t  th e  characte r of one of these  com plex 
lodes is n o t unique a t  a  certa in  level. F au ltin g  
and shearing have been so complex th a t  i t  is possible 
th a t  conditions m ay v ary  from place to  place on a 
single level and hence th e  physical env ironm ent of 
p a r t  of a lode a t  a  given level m ay  be th a t  which 
prevails in p a r ts  of th e  deposit hundreds of feet 
below or above it. Y e t i t  seems unquestionable, 
says Dr. Bruce, th a t  in  general, these local v a ria 
tions m ay  be neglected and  th a t  th e  average con
ditions a re  controlled by  th e  depth .

Careful s tu d y  of th e  m inerals of deep gold 
mines in  C anada has failed to  show any  significant 
changes in  th e  m ineral species present. Thus 
th e  m inerals occurring a t  th e  ou tcrop of Porcupine 
or K irkland Lake gold veins are found in th e  deepest 
workings and  no new ones appear a t  th e  deeper 
levels. A lthough no change h as been recognizable 
in  these larger features of th e  lodes, however, 
i t  seems possible th a t  in certa in  of th e  m inor 
relationships there  m ay  be significant changes 
re la ted  to  depth.

Silver is th e  one m inor constitu en t alw ays 
found w ith  gold, b u t w ith o u t v ery  extensive and 
exhaustive sam pling a t  various levels an y  change 
th a t  occurs in th e  ra tio  of gold to  silver could not 
be recognized. Few  m ines keep records of th e  
am ount of silver th e ir ores contain . I t  seemed 
possible, however, th a t  th e  gold bullion shipped 
from  some of th e  deeper m ines m igh t show some 
significant changes.

U nfo rtunate ly  th e  w orkings of none of th e  
C anadian gold m ines have progressed continuously  
dow nw ard w ith  com plete ex tractio n  of ore a t  each 
level. Ore is m ined a t  various levels and  th e  bullion 
shipped is therefore a  com posite of th a t  from  a zone 
perhaps 1,000 ft. in  vertical thickness. M oreover, 
w ith  th e  change from  $20 to  $35 per oz. in  th e  price 
of gold m any  m ines w ent back in to  u p per level 
and m ined m ateria l previously too low grade to  be 
utilized.

However, in  sp ite  of th e  certa in ty  th a t  a n y  resu lts 
ob tained could be no m ore th a n  approx im ations



and, assum ing th a t  th e  zones being mined, in a 
general w ay a t  least, were progressively deeper, 
th e  gold-silver ratios of bullion shipped from some 
of the  O ntario  mines were calculated.

The Lake Shore, W righ t H argreaves m ines a t  
K irkland Lake show ra th e r sim ilar patte rns. Lake 
Shore began w ith an apparen t ra tio  of gold to  silver 
of 17 to  1, b u t th is high ra tio  m ay no t be th a t  
of th e  ore. The sharp decrease in  the  gold-silver 
ra tio  in th e  bullion in 1930 m ay be due to  a higher 
recovery of silver ra th e r th an  a larger q u an tity  
of i t  in  the  ore. This is indicated  also by  the  regu
la rity  of the  silver con ten t in th e  years before 
and after. Assum ing th a t  th e  higher con ten t is 
more nearly  the  actual am ount of silver in th e  ore, 
and using the  value 0 - 1  oz. per ton  for th e  period 
1918-1930, th e  gold-silver ra tio  dropped from 
10 to  1 in 1920 to  approxim ately  4£ to  1 in the 
period 1935-1940. Sim ilarly Teck H ughes bullion 
dropped from 13 to  1 in 1924 to  6 to  1 in 1935-9.

If th e  gold ra tio  is connected w ith  th e  po in t 
of m axim um  precious-m etal deposition th e  surface 
a t  Lake Shore was a t  or below th a t  level. A t 
Teck Hughes the  near-surface workings were above 
the  level of optim um  precip itation  and the  ore 
mined in 1939 came from a level considerably

higher above th e  m agm a cham ber th an  th a t 
coming from Lake Shore a t  th e  same tim e.

Bullion from th e  Porcupine m ines shows a m uch 
lower ra tio  of gold to  silver th an  any  of the  K irk
land Lake mines and a relatively slower decrease 
in th a t  ratio . The M cIntyre ra tio  decreased from 
abou t 5 to  1 in 1920 to  4 to  1 in  1933 and  th e  
H ollinger ra tio  from slightly less th an  6 to  1 to 
approxim ately  4 to  1 from 1918 to  1935. The rise 
in th e  ra tio  from  1935 to  1940 m ay  be due to  the  
draw ing of m ore ore from upper levels. The 
Dome ra tio  is too erratic  to  m ake any generaliza
tions.

I t  is probably  n o t safe to  draw  conclusions 
from such inadequate  da ta , Dr. Bruce said, especially 
as th e  basic lavas which form th e  wall rocks in  
Porcupine were no d o ub t m uch less inert tow ards 
th e  vein solutions th an  the porphyry  and syenite 
a t  K irk land  Lake. I t  is a t  least suggestive to  
note, however, he says, th a t  th e  ra tio  a t Porcupine 
mines is n o t far from th e  4£ to  1 ra tio  th a t  obtains 
a t  Lake Shore when workings had  reached a 
dep th  of 4,500 ft. and a t  Teck Hughes a t  m ore than
6,000 ft. I t  seems safe to  say  th a t  workable ore 
will be found to  continue in both  cam ps below the 
reach of even the  m ost efficient m ining m ethods.

Concentration of U-235
In  Chemical and Metallurgical Engineering for 

May ex tracts are given from a paper by  R. R. 
W isner read before th e  M idwest Power Conference, 
held in Chicago on A pril 5, covering th e  electro
m agnetic’process of tono en tra tin g  U-235 used a t  the 
U nited S tates Oak Ridge p lant. As the  au tho r 
points out the  process is basically a modification of 
the m ass spectrom eter, in which a suitable com 
pound of uranium  is first vaporized, then  ionized by 
passing th rough  an electric arc, a fte r which the  
electrified atom s are given a forward acceleration 
by  passing th rough  electric fields having an increase 
in potential. The electrified and accelerated atom s 
move a t high speed in a strong m agnetic field 
which causes them  to  travel in a circular path , the 
d iam eter of th e  p a th  being a function of the mass 
of the  atom s. Thus th e  lighter U-235 atom s travel 
on a sm aller d iam eter th an  th e  heavier U-238 atom s. 
A t th e  proper po in t in the  circular p a th  separate 
containers are placed to  receive th e  U-235 and 
U-238 atom s respectively.

An idea of th e  m agnitude of th is developm ent 
m ay be gained from  th e  fact th a t  work supervised 
or done by th e  Stone and  W ebster Engineering 
Corporation of B oston had a value of $427,000,000, 
including purchase of equipm ent for th e  p lan t and 
construction of m ost of th e  c ity  of Oak Ridge. The 
electro-m agnetic p lan t contains ab o u t 175 buildings 
and  a to ta l floor working area  of abou t 4,500,000 
sq. ft. The urgency was so g reat th a t  small-scale 
lab ora to ry  developm ents were expanded directly  
in to  a  gigantic production u n it which was th e  first 
one to  produce considerable quan tities of usable 
p roducts and for nearly  a year was th e  only p lan t 
in production.

One of the  m ost impressive features of th e  p lan t 
is the  trem endous size of the electro-m agnets. 
These structures are 250 ft. long and contain 
thousands of tons of high-perm eability steel. Prior 
to  their construction the  largest m agnet was 
probably th a t of th e  184-in. cyclotron a t  Berkeley. 
The m agnets used in th e  Y-12 p lan t are nearly  100 
tim es as large.

Details of the  construction cannot be given, it 
is sta ted , b u t th e  m agnets have m any parallel 
circuits, there  is abou t 40 tons of insulation between 
the conductors and ground in one m agnet, and there 
is a large am ount of heat generated which is carried 
aw ay by transform er oil through h ea t exchangers. 
I t  is necessary th a t  all types of insulation be 
thoroughly dry  and th a t  the  oil piping should be 
m aintained scrupulously clean and dry. E xcitation  
of the  m agnets is accomplished by m otor-generator 
sets from which 10 0 % service continuity  and 10 0% 
annual load factor (w ithout standby  or reserves) are 
demanded.

In  th e  a ir gap of the  m agnet is an  evacuated 
operating  cham ber which the  p lan t personnel call 
a  “ b in .” The beam s of th e  electrified uranium  
atom s which are curved by  th e  action of th e  strong 
m agnetic field m ust operate in  an extrem ely high 
vacuum  of the  order of 25,000,000 tim es less than  
th a t  considered stan d ard  in pow er-plant condenser 
practice. To produce such a vacuum  enormous 
pum ps of th e  diffusion type  were designed and 
built, working in series w ith  standard  mechanical 
constant-displacem ent vacuum  pum ps. Were i t  no t 
for th is high vacuum  the electrified uranium  atom s 
would collide w ith  atom s of oxygen, nitrogen, and 
o th er gaseous elem ents and in so doing m ight lose
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th e ir electrical charges and no longer be under th e  
proper contro l for th e  desired collections in  th e  
receiving pockets. The fabrication  and  insta lla tion  
of th is  vacuum  equipm ent and piping required 
u tm o s t care and skill and  involved trem endous 
am ounts of field welding. The tes tin g  for and  loca
tion  of leaks w as enorm ously facilitated  by  a so- 
called leak  detector.

An in teresting  aspect of th e  m agnets is th e ir 
enorm ous streng th , so g reat th a t  when a  20-penny 
nail is held in  th e  hand  strong effort is necessary 
to  p rev en t th e  w rist from  being tw isted . The pull 
on th e  nails in  th e  heels of a p a ir of shoes is strong, 
enough to  m ake walking difficult a t  some points. 
Owing to  such effects all m ovable equipm ent and 
stru c tu res used w ith in  the  range of th e  m agnetic 
field h ad  to  be b u ilt of non-ferrous m etals or of 
non-m agnetic  steels.

Some of th e  m ost im p o rtan t developm ents, b u t 
likewise th e  m ost secret, lie in th e  con tribu tions to  
th e  process m ade b y  th e  electronic experts. To 
provide th e  required power supply, and  to  control 
it, m any  thousands of s tan d ard  item s (particularly  
electronic) were used in v ery  ingenious circuit 
arrangem ents.

On some of th e  high-voltage circuits cooling w ater 
hav ing  an  extrem ely  high resistance value is used to  
secure adequate  insulation to  ground. For th is  
purpose a h igh-resistance w ater-cooling system  was 
developed, using continuously-de-aerated, de-ionized 
w ater, which allows th e  use of comm on m aterials 
for th e  w a ter p iping circuits.

The problem s encountered were no t all electrical 
and  m echanical by  any  m eans, b u t were spread 
p re tty  well th roughou t all phases of engineering, 
physics, and chem istry. Concerning chem istry, for 
exam ple : D uring th e  operating  period n o t all
th e  feed m aterial is separated  in to  its  tw o com 
po nen t isotopes. A considerable portion  of it  goes 
a s tray  and has to  be recovered from the in terior 
walls of th e  containing vessels and from p arts  of the  
operating  equipm ent. P rac tica lly  all uran ium  com 
pounds have a high capacity  for absorbing w ater. 
The m etal also has a tendency to  revert to  the  oxide. 
A nother com plication was introduced by th e  fact 
th a t  th e  energy of the  ionized particles is so great 
th a t  those which go a s tray  and  im pinge on various 
p a rts  of th e  equipm ent com bine chem ically or 
physically  w ith  th e  m etals form ing those parts. 
The resu lt is th a t  a large operating  area m ust be 
provided for w ashing and cleaning operations, where

all p a rts  of the  ap p ara tu s can be cleaned w ith  steam  
or acid. T he p roduct is an  acid solution of u ran ium  
com pounds contain ing  large q u an titie s  of iron, 
nickel, copper, and a num ber of o ther m etallic 
elem ents. All these m u st be sep ara ted  from  th e  
uran ium  before i t  can  be recycled in th e  process, or 
before i t  can be passed on to  final concentration . 
Also th e  u ran ium  m u st be converted  to  th e  
chem ical com pound which is m ore su itab le  for feed 
to  th e  process and th is  com pound m u st be of th e  
h ighest p u rity , as well as com pletely d ry  and  very  
finely pulverized. One im p o rtan t ta sk  was the  
design of an  enorm ous chem ical p lan t in which these 
reclaim ing operations are conducted.

One of th e  in te resting  th in g s ab o u t th e  chem ical 
operations, th e  a u th o r says, is th e  p recautions taken  
to  salvage every  possible g ra in  of u ran ium  whose 
U-235 con ten t has been enriched. One such p re 
caution  is th e  recovering of splashings from uniform s 
of the  operators in  th e  chem ical area. Fo r th is 
purpose uniform s are washed every  d ay  in  sm all 
laundries in individual buildings. The w ash w ater is 
saved and trea ted  for the  recovery  of its  uranium  
content. W hen th e  uniform s are worn o u t (and 
shoes as well) th ey  are  collected and  sen t to  an 
incinera to r building w here th ey  are burned  and  the  
ashes digested in  acid and  trea ted  for uran ium  
recovery.

In  the  separation  ap p ara tu s a  large num ber of 
carbon p a rts  is provided to  p ro tec t th e  m etal 
s truc tu res from  beam  im pingem ent. These become 
im pregnated  w ith  u ran ium  a tom s and  some of the  
carbon p a rts  have a life of only one ru n . O thers 
m ay be used for several runs, b u t th en  th ey  are 
collected and sen t to  th e  incinera to r building to  be 
burned in an atm osphere of oxygen. T he resulting  
sm all q u a n tity  of ash  is trea te d  for uran ium  
recovery. Sim ilarly w henever a m etal p a r t  is 
replaced th e  old p a r t  is sen t to  a salvage room, 
dissolved in acid, th en  trea ted  for u ran ium  recovery. 
Several large buildings are provided exclusively for 
trea tin g  salvage so lu tions.’ A nother salvage opera
tion  which m ay seem far fetched is th e  trea tm e n t of 
th e  v en tila ting  a ir from  th e  chem ical areas for 
uranium -bearing  en tra ined  d u st which m ight o th e r
wise escape to  th e  outside a tm osphere.

In  concluding his ta lk  th e  a u th o r offered the  
opinion th a t  th e  e lectro-m agnetic  process should 
have alm ost unlim ited  scope in th e  developm ent of 
atom ic pow er and th a t  th e  m ethod  would be m ost 
versatile  in th e  com m ercial separation  of the  
iso types of m any  elem ents.

Chromite Associations
In  Economic Geology for M ay T. P. T hayer 

discusses a  p re lim inary  chem ical correlation  of th e  
chrom ite  w ith  th e  contain ing  rocks, saying th a t  
deta iled  s tu d y  of chrom ite deposits during  Strategic 
M ineral Investiga tions of th e  U nited  S tates Geo
logical Survey has revealed great varia tions in  th e  
com position of chrom ite, n o t only from widely- 
separa ted  regions, b u t w ith in  re la tively  sm all 
d is tric ts  in  which all th e  deposits occur in  one kind 
of rock. Local v a ria tio n  is shown in  th e  Sagua de 
T anam o d istric t in eastern  Cuba, where sam ples of 
chrom ite  from  tw o deposits, b o th  of which are in 
d u n ite  and  ab ou t a mile and  a  half ap art, contain

abou t 38% and  55% Cr2Oa respectively, and  show 
com parable va ria tio n  in  A120 3. R egional v a ria tio n  
is shown by th e  difference betw een th e  high-iron 
chrom ites of th e  S tillw ater com plex and  th e  high- 
alum ina chrom ites from  Cuba ; th e  m ajor differences 
in th e  chem ical com position of these  chrom ites 
have been known for ab ou t 20 years, b u t knowledge 
of th e  rocks in  w hich th ey  occur has been so m eagre 
th a t the  contro lling  petrological facto rs could no t 
be discussed w ith  any  degree of assurance. A lthough 
m uch m ore detailed chem ical and  microscopic 
w ork  is necessary for a  thorough s tu d y  of chrom ite 
and its  relation  to  associated perido tites, som e
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aspects of the  problem  involved, th e  au th o r says, 
can be indicated  from the inform ation  which has 
become available in the  last five years.

The ideas presented in his paper were developed 
in  discussions of problem s related to  th e  genesis of 
chrom ite and ultram afic rocks w ith  o ther m em bers 
of the  Geological Survey who took p a r t  in  th e  
chrom ite investigations. Gabbroic rocks and highly- 
alum inous chrom ite are clearly associated in several 
districts. The alum inous chrom ites in  G rant 
County, Oregon, are in perido tite  which grades in to  
gabbro and dykes of highly calcic pegm atitic  gabbro 
cut some of the  ore-bodies. Investigations in Cuba 
have revealed m any gabbro and trocto lite  dykes, 
some of which are several feet th ick  and very  coarse 
grained, cu tting  large chrom ite ore-bodies. In  
several mines and notably  a t  th e  Cayoguan m ine in 
Oriente Province, masses of brecciated chrom ite 
tens of feet across have been invaded and cem ented 
by gabbro and trocto lite  th a t  are pegm atitic  in 
habit. Some of the  larger gabbro dykes contain 
pyroxene crystals up to  th ree  feet in length and 
enclose blocks of chrom ite several feet across. The 
inclusions in trocto lite  show evidence of resorption, 
for splinters of chrom ite are rarely seen and some of 
the  larger fragm ents have been so rounded th a t they  
resemble stream -w orn pebbles. Most of th e  blocks 
of chrom ite in gabbro, however, show little  evidence 
of corrosion, although in places some bright-green 
pyroxene which probably  contains chrom ium  is 
present.

Reaction between gabbro and chrom ite is u n 
usually well illustra ted  in  a specimen collected a t 
La Constancia mine in eastern  Oriente Province, 
Cuba. In  th is specimen th e  breccia fragm ents of 
chrom ite show m any hooks and em baym ents 
apparen tly  developed by resorption and are rim m ed 
by white decom position products of calcic plagio- 
clase. The in te rstitia l m aterial consists of diopside, 
enstatite , and partly-serpentinized olivine. These 
m inerals are zonally arranged : Felspar or its de
composition products are nearest the  chrom ite, 
olivine is nex t to  the  felspar, and ensta tite  nex t to 
th e  diopside, which lies m idw ay between the  
chrom ite grains. The irregular outlines of the 
diopside grains and rod-like inclusions of diopside 
in some en sta tite  grains show th a t  th e  diopside was 
replaced by the  en sta tite  and the  em baym ent of the 
ensta tite  by olivine indicates th a t  it, in tu rn , was 
replaced.

Analogous relations are shown in nodular chrom ite 
cu t by a dyke of m illim eter-grained olivine gabbro 
in the  Guillerm ina m ine in Camaguey Province. The 
dyke is abou t an inch th ick  and composed of 
olivine, augite, and calcic plagioclase (An65). The 
olivine is much m ore ab u n d an t near the  m argins 
and the nodules of chrom ite a t the  edge of the  dyke 
are highly resorbed and p lated , as i t  were, w ith 
plagioclase.

These relations are believed to  illustra te  reaction 
of chrom ite rich in spinel w ith diopsidic gabbro 
under suitable conditions to  form an orth ite  and 
forsterite and to  su bstan tia te  Bowen’s hypothesis 
for the  form ation of chrom ites of various composi
tions.

Concluding his review th e  au th o r says th a t  
chrom ites form an isomorphous series expressed by 
th e  form ula (Mg,Fe)-(Cr,Al,Fe)20 4 and are closely 
re la ted  chem ically to  th e  silicate system s in which 
th ey  occur. A lthough the  ra tio  of MgO : FeO in the 
associated ' silicates is m uch higher th a n  in  the  
chrom ite, the  ratios vary  in  th e  sam e direction in

th e  provinces studied. The proportions of Cr20 3, 
A L 03, and F e 20 3 in  the  chrom ite appear to  be 
determ ined by the  relative proportions of to ta l 
Cr20 3 and Fe20 3 in th e  m agm a and by th e  excess 
of A120 3 over CaO and N aaO w ith which alum ina 
m ay be combined in anorth ite. The silica content 
of th e  m agm a theoretically  should have slight effect 
on th e  composition of th e  chrom ite in environm ents 
deficient in lim e and even in lime-rich environm ents 
th e  composition of the  chrom ite m ight no t be 
affected by  a wide range in  silica content.

Correlation of th e  composition of chrom ites w ith 
th e  associated rocks shows th a t  high-alum ina 
chrom ites occur in peridotitic masses which contain 
felspathic m em bers and high-chrome chromites 
occur in  felspar-free peridotites low in alum ina and 
iron. The high-iron chrom ites of the  Bushveld type 
apparen tly  resulted from crystallization in pyroxenic 
environm ents deficient in  alum ina and relatively 
rich in iron.

The chrom ites studied  seem to  fall in to  over
lapping b u t d istinc t com positional groups when 
p lo tted  in th e  spinel triangular prism  of composi
tion  according to  the  petrologic provinces from 
which they  were collected.

The chrom ites from the Caribbean province are 
consistently rich in  magnesia and cover about 
half th e  range betw een alum inian chrom ite and 
chrom ian spinel. The Bushveld and Stillwater 
chrom ites are very much alike ; they  are relatively 
rich in  iron and though restricted  to  a narrow range 
in  composition, appear to  tren d  more tow ard 
chrom ian m agnetite th an  spinel. Chromites of the 
Pacific Coast province appear to  be uniformly ra th e r 
high in  chrom ium  and the  principal varia tion  is in 
the  ra tio  of MgO to  FeO, causing the long axis of 
the  corresponding field in  th e  prism  of composition 
to  lie norm al to  th a t  of th e  Caribbean field. Chro
m ites from  the Kenai Peninsula resemble those from 
the Stillw ater complex in m any respects and those 
from eastern  Oregon show affinities for both  the  
Pacific Coast and Caribbean provinces.

B.C. M ineral Industry
Reviewing the  mineral industry  of British 

Columbia for 1945 in  th e  Western M iner for April
H. Sargent says th a t  1945 began w ith m ost mining 
operations acutely short of labour. Both production 
and developm ent were seriously ham pered by the  
shortage. In  th e  la tte r  p a rt of the  year the  supply 
of labour im proved greatly  although the  shortage 
of experienced m iners still restricted  bo th  explora
tions and production a t some properties. E xplora
to ry  w ork was undertaken in  th e  Portland  Canal, 
Cariboo, Bridge R iver, Hedley, Boundary, Nelson, 
Slocan, T exada Island, Taseko Lake, and W hitesail 
Lake areas. This w ork was directed principally 
tow ard the  search for gold ore, b u t base-m etal ores 
also received a tten tion . Prospectors were active 
and prelim inary work was done on prospects in  
several areas.

Since labour has become more plentiful and w ar
tim e  restrictions have been relaxed or removed 
production a t  several operating properties has 
been increased while several o ther properties shu t 
dowm during th e  war have been re-opened 1 or are 
to  be re-opened. If labour continues to  be available
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th e  increasing skill of m en already recruited  will 
help to  relieve th e  shortage of experienced m iners. 
The p resen t prices of silver and th e  principal base 
m etals encourage production . The ad ju s tm en t from 
w ar to  peace conditions has n o t affected dem and for 
these m etals adversely, on th e  co n tra ry  dem and is 
good as indicated  by  price increases. These factors 
along w ith  th e  in te rest in exploration  and prospect
ing should co n tribu te  to  increased p roduction  and 
an  active year in m etal m ining can be expected. 
S ubstan tia l increases in  production  of m etals, 
p a rticu larly  gold and  copper, are indicated. H ow 
ever, i t  should be realized th a t  some factors are 
uncertain  and  could react unfavourably  on m etal 
production . Actions which m ay  be tak en  by th e  
U nited  S ta tes regarding stockpiling of m etals and 
m inerals, du ties on m etals im ported , and subsidies 
on m etals produced in  th e  U nited  S tates cannot 
be pred ic ted  w ith  certa in ty  and  m ay well have 
im p o rtan t bearing on m etal prices. The ab ility  of 
G reat B rita in  and  E uropean countries to  purchase 
m etals is also an  im p o rtan t factor. U nited S tates 
and  C anadian production  m ay be affected, d irectly  
or indirectly , by  industria l disputes. Coal pro
duction  in  B ritish  Columbia was reduced in  1945 
because of strikes, fo rtunate ly  of sho rt duration . 
The coal and steel industries and  some m etal 
refineries in th e  U nited S tates have been affected 
by more pro trac ted  disputes. The proposals for 
se ttlem en t of th e  steel d ispu te  called for an  increase 
in  price which would no d o u b t be reflected in  th e  
prices of steel p roducts which our m ining industry  
m ust purchase. These disputes and consequent 
loss of production  serve also to  postpone th e  tim e 
when equ ipm ent needed by  th e  in d u stry  can be 
obtained prom ptly.

Several of th e  factors m entioned m ay  have an  
im p o rtan t bearing on th e  production  of coal, 
s tru c tu ra l m aterials, and  miscellaneous m etals, 
m inerals, and m aterials. D em and for several of 
th e  m iscellaneous m etals and  m inerals is good and 
i t  seems probable th a t  requirem ents of th e  B ritish 
Columbia m arket will call for increased production 
of s tru c tu ra l m aterials. There are good prospects 
th a t  1946 will be a year of large production  and 
also one in  which substan tia l am ounts of exploratory  
and developm ent w ork will be done.

O reg o n  Bauxite
A description of ferruginous bauxite  deposits in 

north-w estern  Oregon is given by F. W. Libbey, 
W. D. Lowry, and R. S. M ason in  Economic Geology 
for May. These deposits, which are extensive, were 
form ed by  laterization  of Miocene basalts before 
th e  deposition of unconform ably overlying con
tin en ta l silts of Pliocene age. Their d istribu tion  
is re la ted  to  th e  s tru c tu re  of th e  Miocene basalt 
which has been folded in to  gentle anticlines and 
synclines. The deposits occur on ra th e r flat-topped 
hills or ridges or on gentle slopes ranging in eleva
tion  from  ab o u t 200 ft. to  nearly  2,000 ft. Erosion 
has dissected and rem oved a large p a r t  of the  original 
laterized  basaltic  terrane. Thickness of th e  deposits 
is from 6 to  20 or more feet. The silt overburden 
ranges in  thickness from a foot to  m ore th an  50 ft. 
in places. T he average thickness is m oderate and 
the  ra tio  of overburden to  ore will probably  average 
less th an  2 to  1. Several tex tu ra l varieties of ore 
are present a t  m ost localities. In  W ashington and 
Columbia counties th e  upper p a rt of th e  ore section 
in  m ost places is oolitic or pisolitic. The lower p a rt

of the  section ranges from  ea rth y  to  nodular w ith  
some nodules contain ing  m uch crystalline b aux ite  
and m inor lim onite. Nodules m ade up essentially  
of light-coloured b aux ite  occur as float.

E xplora tion  of tw o of th e  larger deposits in 
W ashington County by  th e  Oregon D ep artm en t of 
Geology and M ineral In dustries has indicated  more 
th an  5,000,000 long tons of ferruginous bauxite .

A lthough th e  Oregon ferruginous b au x ite  cannot 
be trea ted  econom ically by  th e  B ayer process, 
th e  Pedersen process has been em ployed in N orw ay 
to  tre a t m ateria l of sim ilar com position, and  such a 
process or a m odification of i t  to  produce alum ina, 
iron, an d  possibly titan iu m  appears to  be feasible. 
The A lum inium  Com pany of Am erica is exploring 
th e  deposits in W ashington and Colum bia counties 
and conducting m etallurgical te s ts  on th e  ore. These 
deposits, ' so favourab ly  s itu a ted  in  re la tion  to  
alum inium  reduction  p lan ts  on th e  Lower Columbia 
R iver, m ay  become an im p o rtan t source of a lum ina 
for these plants.

RECENT PATENTS PUBLISHED
§ ^ “A  copy of the specification of the patents mentioned 

in this column can be obtained by sending Is. to the Patent 
Office, Southampton Buildings, Chancery Lane, London, 
W.C.2, with a note of the number and year of the patent.

3 ,2 6 3  o f  1 9 4 1  ( 5 7 7 ,2 8 1 ) .  Soc. A n o n ,  d e s  M a n u 
f a c t u r e s  d e s  G l a c e s  e t  P r o d u i t s  C h i m i q u e s  d e  
S a i n t - G o b a i n  and  G . C. O r y ,  Paris. Controlled 
roasting  of py rites ensures th e  to ta l com bustion of 
th e  com bined sulphur.

4 ,1 3 0  o f  1 9 4 3  (5 7 6 ,9 0 6 ) .  N a t i o n a l  S m e l t i n g  
Co., L t d . ,  S. W . K. M o r g a n ,  S. E . W o o d s ,  and 
L . J .  D e r h a m ,  Tadley, H an ts. Zinc is recovered 
from zinc-containing vapours by  a  process of shock 
chilling.

7 ,4 1 9  o f  1 9 4 4  (5 7 6 ,9 8 2 ) .  D a v e y ,  P a x m a n  a n d  
Co., L t d . ,  and  F. H. A l l m a n - W a r d ,  Colchester. 
F ro th  flo tation  concentration.

1 0 ,2 8 2  o f  1 9 4 4  ( 5 7 6 ,7 0 2 ) .  F. L. S m i D t h  a n d  Co ., 
L t d ., London. A gglom eration of iron-bearing 
m aterials.

NEW  BOOKS, PAMPHLETS, ETC.
Publications referred to under this heading can be obtained 
through the Technical Bookshop of The M ining M agazine, 
482, Salisbury House, London, E.C .2.

S tress  G ra d in g  o f  T im b e r  : W h at i t  is and  why
it  is needed in  a com petitive world for th e  fu tu re  
developm ent of th e  use of tim b er in  structures. 
By C. J . C h a p l i n .  L im p cloth, 32 pages, illustra ted . 
London : T im ber D evelopm ent A ssociation, L td .

W o o d  F lo o r in g  : The P repara tion , Laying,
Finishing, and  Properties of th e  Various Types of 
W ood Flooring. L im p cloth, 37 pages, illustra ted . 
London : T im ber D evelopm ent Association, L td .

R ap id  S u rv ey  o f  C oal R e s e rv e s  a n d  P r o d u c t io n  : 
A F irs t A ppraisal of R esults. D .S .I.R . Fuel 
Research P aper No. 58. P aper covers, 23 pages, 
w ith  tables. Price 9d. London : H.M . S ta tionery  
Office.

C an a d a  : The Sand-L im e B rick  In d u stry , 1944. 
P aper covers, 4  pages, ty p escrip t. Price 10 cents. 
O ttaw a : D om inion B ureau of S tatistics.

T h e  A BC o r A lp h a b e t ic a l  A ir  G u ide  : W ith
Com plem ental Shipping Services. No. 146, June, 
1946. Paper ■tfp^eis, w ith  m ap. P rice  2s. 6d. 
m onthly. London : T liom as Skinner and  Co.
(Publishers), L td .
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F. M. B a r s i g i a n ,  U.S. Bur. Mines Inf. Circ. 7345.

P ro d u c tio n , U n ite d  S ta te s  : Diatomaceous Earth, 
California. Digging for Dicalite. R. J . G r e e n ,  
Exc. Eng., June, 1946.

J P ro d u c t io n ,  U n ite d  S ta te s  : Power, Nuclear.
Developm ents on the  Nuclear F ron t. Chem. Met. 
Eng., May, 1946.

P ro d u c tio n , W es t A fric a  : M ineral, Gold Coast. 
Mining in th e  Gold Coast. W. W. V a r v i l l ,  M in. Pet. 
Tech. Mag. of B irm ingham  U niversity.
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Can. M in . Met. Bull., May, 1946.
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Incentives. Eng. M in . Journ., M ay, 1946.

O re-D ress in g
* C y an id e , P re c ip i ta t io n  : Process, Merrill-Crowe. 

P recip itation  of Gold by  th e  Merrill-Crpwe Process. 
J . G. V i v i a n ,  T h e  M i n i n g  M a g a z i n e ,  Ju ly , 1946.

F il t r a t io n ,  R ev iew  : Theory, Practice. C orrelating 
F iltra tio n  Theory  w ith  In d u stria l P ractice. B. F. 
R u t h ,  In d . Eng. Chem., Ju n e  10, 1946.

F lo ta t io n ,  M ac h in e s  : Size, Design. W hales
Survived, b u t D inosaurs D idn’t .  E . H . R o s e .  
Eng. M in . Journ., June, 1946.

F lo ta t io n ,  S e lec tiv e  : Lead, Copper. New F lo ta 
tion  Technique in  Copper-Lead Separation . G. O. 
D e s h l e r ,  T. R . H e r n d o n ,  Eng. M in . Journ., 
May, 1946. .

G e n e ra l, C opper : Exam ples, Review. The
Dressing of Copper Ores. F. B. M i c h e l l ,  Aline, 
Quarry Eng., May, June, Ju ly , 1946.

* G ra v ity , S in k - F lo a t  : Flotation, Sand. Chance 
Sand F lo tation . Ore-Dressing Notes, T h e  M i n i n g  
M a g a z i n e ,  Ju ly , 1946.

G ra v ity , S in k - F lo a t  : Scope, Selectivity. Scope
and  Selectivity  of S ink-and-F loat Separation . F. J. 
T r o s t l e r ,  T .  A n d r e w s ,  M ine, Ouarry Eng., Ju ly , 
1946.

G ra v ity , T in  : Tables, Canada. M odernized
Device Makes T in  P la n t Possible. J . B. H u t t l ,  
Eng. M in . Journ., May, 1945.

J N o n -M e ta ll ie s ,  G e n e ra l  : Barytes, United States. 
M ining and  M arketing of B arite . C. L. H a r n e s s ,
F. M. B a r s i g i a n .  U.S. B ur. Mines Inf. Circ. 7345.

W a s h in g ,  C oal : M achine, Cyclone. T he Cyclone 
W asher. Coll. Eng., June, 1946.
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AFRICAN AND EUROPEAN INVESTMENT CO., LTD.
(Incorporated in  the Union of South Africa)'

Directors : R. B. H agart (Chairman), C. R. Davis, B. H. Friel, II. C. Koch, Sir E rnest Oppenheimer,
H. F . Oppenheimer, S. S. Taylor, R. W. Townsend (Manager), F. A. Unger. Consulting Engineer : M. C. G. 
Meyer. Secretary: B. E. H um phrey. Office: 65, President Street, Johannesburg. London Secretaries : 
Anglo American C orporation of South Africa, L td . Office : Stafford House, 14-20, King W illiam Street, 

E.C. 4. Formed 1904. Capital issued : ¿2,596,033 in ¿1 shares.
Business : Finance of and investm ent in m ining and o ther ventures, m ainly in South Africa.

The forty-first ord inary  general m eeting of the 
African and E uropean Investm en t Co., L td., was 
held in Johannesburg on May 22 last' Mr. R. B. 
H ogart presiding.

In moving the  adoption of the  report and accounts 
for 1945 the chairm an first dealt w ith  the changes 
th a t had taken  place in the  B'oard of Directors 
following the  acquisition by  the  Anglo American 
Corporation of South Africa, L td ., and associated 
companies of practically  the  whole share capital of 
Lewis and Marks, L td. He then said : The profit 
for 1945 am ounted to  ¿404,675, as against ¿’461,917 
for the  year 1944. The principal reasons for the 
lower profit are declines in dividends and in terest 
and in profits on share transactions. The la tte r  is 
always a variable source of revenue, b u t w ith regard 
to  dividends we have not brought in to  the accounts 
the  final dividends for the  year 1945 from the 
Vereeniging E states, L td ., and the Union Steel 
Corporation (of South Africa), L td ., which were 
only declared in 1946.

After including the balance of unappropria ted  
profit a t December 31, 1944, th e  to ta l available for 
appropriation am ounted to  ¿550,728. Provision 

’ for taxa tion  absorbed ¿40,000 and an am ount of 
¿1,250 being expenditure incurred in increasing the 
nom inal capital of th e  com pany was w ritten  off. 
Dividends declared were m aintained a t 12J° 0 and 
totalled ¿324,501. D irectors’ additional rem unera
tion, in term s of the  articles, am ounted to  ¿5,000, 
and the balance of unappropria ted  profit of ¿179,977 
was carried to the balance-sheet.

W ith regard to  agricultural interests, owing to 
drought conditions a t  the  com m encem ent of the 
year, our Closer Settlem ent Blocks in the Lichten- 
burg and V entersdorp districts, which are leased on 
a share of crop basis, had an exceptionally bad 
season and re tu rned  a gross revenue in maize to  the 
com pany of ¿11,310, as against ¿24,7S0 for the  
previous year.

Prospects
The prospects for th e  curren t year are very much 

more encouraging and  m ay well prove to  be as good, 
if no t better, th an  the  1943-4 season, when the 
com pany’s share in maize alone to ta lled  25,850 bags. 
R entals from other leased farm s have been m ain
tained a t norm al levels. Our ranching operations 
were also affected by the d rought conditions. More 
chttle were sold th an  in the  previous year, b u t owing 
to  poor grazing and to  the  incidence of lum py sick
ness, slaughter anim als were in such bad condition 
th a t  th ey  had to  be stall-fed a t  considerable 
expense, which na turally  had the  effect of reducing 
profits.

A t the  end of the  year the  com pany's herds 
to ta lled  13,120 head, approxim ately  tw o-thirds 
of which were a t  the  B echuanaland Ranches, the  
balance being d istribu ted  over the  two W aterberg 
stations. Since the  close of the  year, th e  com pany 
has concluded a satisfactory  deal by disposing of 
the  Bechuanaland Ranches as a going concern. The 
profits from th is transaction  will be reflected in the 
accounts for the  curren t year. The sale involved 
an area of approxim ately  97,180 morgen and 
included some 9,000 head of cattle.

There was a rnodest revival in th e  sale of our 
township properties, in addition to  which the- com
pany co-operated w ith the  N ational Housing Com
mission and made available a t  a. reasonable figure 
large blocks of building stands, which are now being 
tu rned  to  good account in the  alleviation of housing 
shortage.

The com pany’s central tow n properties in 
Johannesburg and P reto ria  continue to  be fully let.

O ran g e  F re e  S ta te
I t  has been the  practice of the chairm an a t annual 

m eetings to  review a t length the progress of drilling 
operations in our im portan t Free S ta te  areas, bu t as 
full details of the  drilling results are published for 
the  inform ation of shareholders in the quarterly  
reports of the  com pany, I do no t th in k  it is necessary 
for me to  repeat these results in detail now. 1 should, 
however, like to  give you a sum m ary of w hat we 
have achieved to  date.

In the w estern portion of' Block 7, or w hat has 
been called the positive (or proved) area, two con
glom erate reefs of economic im portance have been 
located. These reefs have become known as the 
" Leader Reef ” and the " Basal Reef ”— the la tte r 
being the  more im portan t. A sum m ary of the 42 
bore-holes p u t down in th is area, up to  April 30, 1946, 
is as follows :—

Bore-holes which intersected Leader 
or Basal Reef 

Bore-holes which intersected  p ay 
able Leader or Basal R eef.

Average unreduced value of reef 
sam pled in  payable intersections 
— dwt. . . . . .

Average corrected w idth  of reef 
sam pled— inches 

Average inch-dw t,, unreduced . 206 438
In addition, in bore-hole K .P.2 on the  farm  

K lippan No. 403, an Upper Reef was intersected 
424 ft. above the  Basal Reef, assaying 3 • 5 dwt. per 
ton  over 72-9 in. corrected w idth, equivalent to

Leader Basal
Reef. Reef.

28 32

2 16

4-4 25-6

46-8 17-1
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255 inch-dw t. and  a  fu rth er reef 10 ft. above the  
Basal Reef, assaying 37 • 7 dw t. per ton  over a 
corrected w id th  of 27-6  in., equ ivalen t to  1,041 
inch-dw t.

These drilling results, in our view, dem onstra te  
th a t  your com pany owns, or has under option, a 
very  valuable reef-bearing area, which is some 8,000 
m orgen in ex ten t. No fu rth er drilling is necessary 
to  prove th is  area  o ther th an  th a t  incidental to shaft 
sinking and im m ediate steps can therefore be taken  
to open it  up  by  m eans of shaft sinking and develop
m ent work. I shall refer to  th is  again later. In  
add ition  to  th e  area a lready m entioned above, there 
are approxim ately  2,000 m orgen of po ten tially  
reef-bearing ground which has n o t ye t been finally 
proved.

In  th e  eastern  side of Block 7 eight bore-holes 
were com pleted during  the  year w ithou t revealing 
an y th in g  of economic im portance. Although, th ere 
fore, we have n o t m et w ith  any  encouragem ent so far 
in th is area i t  is proposed to  do a certain  am ount of 
fu rther drilling before m aking up our m inds finally 
as to  w hether the area has any  economic w orth.

In  the  Block 8 area which, as you know, consists 
of 16,231 m orgen adjoining th e  Block 7 area to  the  
north -east, th ree  holes, tw o of which were jo in t 
w ith  Block 7, were com pleted during  th e  year and 
tw o more have been com pleted since the  end of the 
year. No results of any  economic consequence were 
obtained, b u t exploration in th e  form of a geo
physical survey is being carried ou t a t  present and 
if th is survey gives any  encouragem ent fu rther 
drilling will be carried out.

In  the  H eilbron and Edenville area three bore
holes are a t  p resent in progress, two of which have 
in tersected  W itw atersrand  form ation b u t in which 
there  is noth ing  of any  im portance to  be reported 
so far. D rilling is, however, continuing. In  the 
B randfort area one bore-hole has been drilled b u t 
has n o t yielded results of any  economic im portance. 
The options in  th e  W inburg area  have been 
abandoned, as i t  was no t considered th a t  th is area 
held ou t m uch prom ise judging by  th e  la te s t bore
hole results in  th e  area sou th  of th e  Sand River.

I now wish to  refer again to  th e  w estern portion 
of Block 7 and to  explain th e  steps we are tak ing  to 
open up th is  area. You will appreciate th a t  before 
m ining on any  substan tia l scale can be undertaken  
in th is  p a r t  of the Orange Free S ta te  certain  essential 
services have to  be m ade available. These comprise, 
in  the  m ain, power, water» railways, roads, and 
townships. These services are of course required 
by  o ther parties also in terested  in opening up of 
m ines in  th e  O dendaalsrust area  and  we are acting 
jo in tly  w ith  them  in endeavouring to  expedite their 
provision. A jo in t application had been m ade for a 
b ranch line to  serve th e  area  and  also for th e  supply 
of power.

Investigations are also proceeding as to  the  m ost 
suitable m eans of providing a  perm anent w ater 
supp ly  to  serve the  new m ining fields. W e are also 
m aking application in conjunction w ith  the  Union 
Corporation, L td ., for perm ission to  establish  a new 
tow nship ad jacen t to  Block 7 and  th e  farm  St. 
Helena and for th is  purpose have jo in tly  formed a 
sm all tow nship com pany. All these m atters take 
tim e and we are handicapped by the  area  being 
som ew hat rem ote and by  the  post-w ar difficult! 
of shortage of general m ining equipm ent and housing 
m aterials. E very  effort, however, is being m ade to

overcome these problem s and  to  get adequate  
services available w ith  the  m inim um  of delay.

N e g o tia tio n s  w ith  L e a se s  B o a rd
A part from the  foregoing general requirem ents 

which have  to  be d ealt w ith, we have  opened 
negotiations w ith  th'e M ining Leases B oard regarding 
the  division of Block 7 in to  suitable m ining areas. 
We are also discussing w ith  W estern Holdings, L td., 
th e  inclusion of a sm all portion  of th e ir so-called 
“ N orthern  A re a ” in  our lease app lication  as the  
a rea  in question  is separated  from  th e  re s t of their 
ground by a m ajor fau lt and can m ost conveniently  
be mined in conjunction  w ith  adjo in ing  ground on 
Block 7. Our negotiations have no t ye t proceeded 
far enough to  enable us to  advise shareholders of the  
term s we can ob tain  or of the  financial provisions we 
propose to  m ake, b u t as soon as we are in a position 
to  do so we shall publish  full details.

A g reat deal of a tten tio n  has been focused in 
recent m onths on th e  im p o rtan t resu lts obtained 
from drilling in th e  O dendaalsrust d is tric t of the  
Orange Free S ta te  and  your B oard is p roud  of th e  
fact th a t  your com pany and  W estern Holdings, L td., 
were pioneers in the  discoveries m ade in  th a t  area. 
A part from  our valuable ownership of Block 7, we 
have a  d irect in te res t in  St.. H elena Gold Mines, 
L td., of 2 J%  in the  provision of th e  original working 
cap ital and a  fu rth er in te res t th rough  our share
holding in W estern Holdings, L td . The large claim 
area held by  th e  St. H elena Com pany and th e  very 
encouraging bore-hole resu lts give every  prom ise th a t  
the com pany has a very  successful fu ture  before it.

C oal In te re s ts
The com pany’s coal in te rests continue to  be a 

m ost im p o rtan t asset. The A m algam ated group of 
Collieries, together w ith  th e  C oronation Collieries, 
L td., and th e  V ryheid Coronation, L td ., produced 
more th an  8 , 100,000  sales tons of coal during  
1945. This o u tp u t was equivalent to  practically  
32%  of th e  to ta l Union production  of approx i
m ately  25£ million tons.

I t  is no tew orthy  th a t  of the  to ta l Union produc
tion  in  1945 some 4£ million tons were exported  to  
overseas m arkets. These m arkets were, of course, 
largely increased during  th e  w ar period and  while the 
prospects of re ta in ing  th is  business are qu ite  good, 
i t  m ust be rem em bered th a t  a  considerable volum e 
was gained a t  the  expense of com petitors elsewhere, 
particu larly  in  G reat B rita in  and i t  m ay  be an tic i
p a ted  th a t  in  due course B ritish  producers “ will 
strive  to  regain their share of these m arkets.

A p art from the po ten tia lities of th e  ex p o rt trade, 
th e  prom ise of th e  new Free S ta te  goldfields 
indicates th a t  we are on th e  threshold  of a g reatly  
increased in te rn al dem and for coal. New power 
sta tions m ust be established and  there  will be new 
industria l and  dom estic requirem ents to  be m et. 
In  short, th e  outlook for th e  coal trad e  as a  whole is 
encouraging.

There has recently  been a  P arliam en tary  d is
cussion on th e  desirab ility  of the  G overnm ent 
establishing a p lan t for th e  conversion of low-grade 
coals in to  oil, petrol, and kindred  by-products. No 
decision was taken, b u t 1 m ay say  th a t  we would 
welcome the app o in tm en t of a comm ission to  go 
in to  th e  m atter.

The m otion was seconded by Sir E rn es t Oppen- 
heim er and carried unanim ously.
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CENTRAL MINING AND INVESTMENT CORPORATION, LTD.
Directors : Sir Clive Baillieu (Chairman), A. J. B re tt and J. M artin  (Managing), B rigadier R. S. G. Stokes 
and  R. W alker (Assistant M anaging), A. Chester B eatty , R. B eaum ont, Sir R. Sothern Holland, W. Mure. 
Secretary : G. W. F lin t. Office: 1, London W all Buildings, London, E.C. 2. Formed 1905. Capital l

¿4,400,000.
Business : F inance of and investm ent in  m ining and other ventures in various pa rts  of th e  world. 

The forty-first o rd inary  general m eeting of the 
C entral M ining and In v estm en t Corporation, L td ., 
was held on Ju n e  28 a t  1, London W all Buildings,
E.C.

The following are ex tracts from the  s ta tem en t 
b y  th e  chairm an, which was circulated w ith  th e  
rep o rt and  accounts for 1945.

The accounts show th a t  th e  profit for th e  year 
am ounts' to  ¿679,832, as com pared w ith  ¿847,761 
(after allocating ¿50,000 to  Contingencies) in 1944.

T he directors propose th e  paym en t of a final 
ord inary  dividend of 9s. 3d. and a bonus of 4s. 9d. 
per share.

The balance sheet m akes clear th a t  th e  C orpora
tion  has m aintained its  financially strong position. 
There is little  change in the  am ount of the  liquid 
assets a t  ¿19,029,001, against ¿19,022,165 last 
year. The surplus of curren t assets over the  claims 
of creditors, subsidiary companies, and dividends 
is ju s t  over ¿1,700,000. The C orporation thus has 
am ple resources to  m eet curren t financial com m it
m ents and to  take  advantage of suitable investm ent 
opportunities;

Our m ajor in te rest continues to  be our holding 
of shares in  gold m ining companies on the  W it- 
w atersrand.

The operations of th e  in dustry  during 1945 
were again restricted  owing to  the  inadequate 
supply of native, and also of European, labour 
although the num ber in service was ra th e r greater 
th an  in the  previous year. The serious fall which 
has taken  place during the  w ar in the  ore reserves 
of th e  m ining companies and th e  urgent necessity, 
when conditions perm itted , of increasing develop
m ent work in order to  redress the  situation  has 
been pointed ou t a t  our recent annual meetings. 
D uring the  year as m uch labour as possible was 
therefore directed tow ards expediting developm ent 
operations and, as a result, th e  developm ent 
footage th roughou t the  industry  was increased by 
176,621 ft. to  1,733,055 ft. The ex ten t of the  lee
w ay to  be m ade up, however, is apparen t when 
com parison is m ade w ith  the  footage of 2,704,346 ft. 
driven in  1941. W hile carrying o u t th is additional 
developm ent work milling operations were m ain
tained  on approxim ately  the  sam e scale as in the  
previous year, the  tonnage trea ted , nam ely 
58,897,600 tons, showing an  increase of 393,200 
tons. I should call your a tten tio n  to  the  fu rther 
increase which took place in working costs which 
reached 24s. 6d. per ton  in December, 1945. The 
average for the  year of 23s. 9d. per ton  was higher 
by l id .  per ton th an  th a t of 1944. This compares 
w ith a figure of 19s. 5d. per ton  for th e  year 1939. 
I t  will be apparen t th a t  th is rising tendency of 
costs m ust result in the  loss of large tonnages of 
m arginal ore which are rendered unpayable on 
account of the gradually rising p ay  lim it.

In  his Budget S ta tem en t to  Parliam ent on 
February  28, 1946, the  M inister of Finance for the  
G overnm ent of the  Union of South Africa announced 
certain  revisions in the  fu ture system  of taxa tion

of th e  gold mines. The Special Levy of 22J%  on 
profits is to  be discontinued and a new increased 
form ula, or sliding scale, for income tax , based 
as previously on the  ra tio  of profit to  gold recovered, 
is to  replace the  flat ra te  tax  of 15% and th e  form ula 
ta x  a t  present existing. Changes are to  be m ade 
in th e  m anner in which capital expenditure is to 
be allowed as a deduction in com puting taxable 
profits and the  Governm ent is to  relinquish certain  
revenue in respect of claim licences and native  
pass fees. These changes are welcomed as affording 
some relief from th e  heavy w ar-tim e burden on the  
industry  and as a measure of simplification, b u t 
tax a tio n  still rem ains on a  very  high level.

Of th e  individual mines of th e  Group I th in k  
I need refer only to  B lyvooruitzicht Gold Mining 
Co., L td . D uring the  year No. 2 shaft was sunk 
to  its  final dep th  and connexion was m ade w ith 
No. 1 shaft. The m ine is th u s relieved of the  
restrictions regarding the  num ber of men who 
would be employed underground while there was 
only one outle t and can expand its  operations 
accordingly. W ith  the  rem oval also of th e  restric
tions on th e  raising of capital, the  com pany was 
able in Novem ber las t to  provide itself w ith the 
necessary funds to  expand the milling o u tp u t from 
th e  present figure of about 30,000 tons per m onth 
to  80,000 tons per m onth, by  th e  issue to  share
holders of 490,000 reserve shares a t  ¿5 10s. per share.

In  th e  Orange Free S ta te  th e  Corporation is 
in terested  in certain  blocks of farm s situated  a t  
from 3 to  15 miles north -east from O dendaalsrust. 
E xplora tory  drilling in th e  block including the  
farm s New Kameeldoorns, Leeuwbosch, and 
W eltevreden, some five miles from O dendaalsrust, 
has been continued. The Corporation was a mem ber 
of the  Syndicate formed some years ago to  finance 
th e  in itial exploitation of the  prospecting and 
mining lease granted by the  Union Governm ent to 
W estern Holdings, L td., over certain  farm s in  the  
Orange Free S tate, including th e  farm  St. Helena. 
A new com pany, called St. Helena Gold Mines, L td., 
has recently been formed. The Corporation is also 
in terested  in  th e  New Consolidated, Free State, 
E xploration  Co., L td., which is carrying out 
exploratory work in the  Orange Free State.

You will have seen from the  D irectors’ R eport 
th a t  th e  T ransvaal Consolidated Land Company is 
em barking on a new enterprise through the  opening 
up of a colliery on its  farm , Van D yk’s D rift in the  
T ransvaal, where a large deposit of good quality  
coal has been proved by drilling and shaft sinking 
operations have begun. Since the  close of the  year 
the  P re toria  Portland  Cement Company has raised 
further capital in order to  modernize and extend its 
plant. The other industrial enterprises in South 
Africa in which we are interested, including W it- 
b ank  Colliery, Lim ited, and Hum e Pipe Co. (S.A.), 
L im ited, have m ade good progress and have dis
tribu ted  satisfactory dividends.

'’ Investm ents in oil ventures, bo th  producing 
and  exploratory, constitu te  a  large and growing 
proportion of the  Corporation’s interests.
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GOLDEN HORSE SHOE (NEW), LTD.
Directors : R. E llerton  B inns (Chairman), Jo h n  A. Clark, Sir Frederick  H am ilton , Capt. H . Loeffler, 
E. T urk . Manager in  Western A u stra lia :  J. E. Ede. Secretary: H. L. Jones. Office: F riars House, 

39/41 New Broad S treet, London, E.C. 2. Formed 1929. Capital issued : ¿110,000 in 2s. shares. 
Business : R e -trea tm en t of tailings dum ps in  W estern  A ustralia.

T he annual general m eeting  of Golden H orse 2d. per share which, a fte r deducting_ ta x  a t  th e
Shoe (New), L td ., was held on J:une 25 a t  F riars 
House, E .C. 2, Mr. E . E lle rton  B inns presiding.

T he following are ex trac ts  from  th e  ch airm an ’s 
address, circulated  w ith  the  rep o rt and accounts for 
1945.

D uring  th e  first ten  m onths of th e  year the  
tre a tm e n t of th e  G reat B oulder No. 2 D um p was 
continued and produced a jo in t w orking surplus of 
¿8,676 and for the  rem aining two m onths, w ork was 
carried o u t on th e  Lake View No. 3 D um p, yielding 
a  jo in t w orking surplus of ¿1,426.

Y our com pany’s half-share of th e  profit for th e  
com plete year was, therefore, ¿5,051, which, w ith  
¿1,369 received from  dividends, in terest, etc., and 
¿5,750 in  respect of th e  estim ated  Excess Profits 
T ax  deficiency relief fo r th e  year, gives a  to ta l  gross 
incom e of ¿12,170. F rom  th is  sum, London and 
Adelaide expenses am ounting  to  ¿4,007 have been 
deducted, ¿1,600 se t aside for incom e-tax, and 
¿1,000 provided for depreciation  of p lan t. As a 
resu lt of these  charges and appropriations, there  
rem ains a  balance profit for the  year of ¿5,563, to  
which is added ¿1,006 brough t forw ard on profit and 
loss account, giving a to ta l am ount available of 
¿6,569. From  th is  sum  i t  is proposed to  d istribu te

s tan d ard  ra te  of 9s. in  th e  ¿, will absorb  ¿5,042 
and  leave a  balance of ¿1,527 to  carry  forward.

W ith  regard  to  tre a tm e n t operations, th ro u g h 
p u t for th e  year to ta lled  399,930 tons, of which 
279,010 tons w ere from  th e  G reat B oulder No. 2 
d um p and 120,920 tons from  th e  Lake View No. 3 
dum p. The difficulties of profitab ly  trea tin g  the  
G reat B oulder No. 2 dum p increased as i t  gradually  
approached exhaustion  and  by  th e  end of October, 
1945, i t  w as clear th a t  th e  sm all rem ain ing  balance 
could n o t be p rofitab ly  trea ted . O perations were 
th en  transferred  to  th e  L ake View No. 3 dum p.

T his la t te r  dum p which, as you are aw are, is 
being worked under a profit-sharing a rrangem en t 
w ith  th e  Lake View and  S tar, L td ., w as estim ated  
to  contain  approxirrfately 500,000 tons of tailings. 
R esults to  d a te  show th a t, a lthough  th e  tailings are 
easily sluiced, th e  percentage of gold recovered has 
n o t been up to  expectations, owing largely  to  th e  
presence of charcoal. If  th ro u g h p u t is m ain tained  
a t th e  cu rren t rate , the  estim ated  stock of tailings in 
th is  dum p is sufficient for a  fu rth er th ree  m o n th s’ 
work. We shall th en  com m ence w ork on o ther 
dum ps which we have arranged to  t re a t  on a profit- 
sharing basis.

T he rep o rt w as adopted .

H.E. PROPRIETARY, LTD.
Directors: N. S. Erleigh (Chairman), R. E llerton  B inns (Deputy Chairman), J . A. Clark, H. G. Latilla, 
W. A. Mackenzie. Consulting Engineers : M cCarthy and Binns. Secretary : R. Q. C ruttw ell. Office : 
F ria rs House, 39-41 New Broad S treet, E.C. 2. Formed 1931. Capital : ¿300,000 in  10s. shares. 

Business : F inance of and investm ent in  m ining and other ven tures in various p a rts  of th e  world'.
The annual general m eeting of H .E . P roprie tary , 

L td ., was held on Ju ly  3 a t  W inchester House, 
E.C. 2, Mr. R. E. B inns presiding.

In  m oving the  adoption of the  report and accounts 
for 1945 th e  dep u ty  chairm an said :—

The accounts reveal a sa tisfactory  position. T otal 
revenue a t ¿122,835 is ¿28,679 higher th an  for the  
previous year, b u t against th is there is an increased 
tax a tio n  charge of ¿27,159 as a result of the  increased 
profit and th e  fact th a t  the  previous y ea r’s provision 
was reduced by ad justm en ts which did n o t arise 
la s t year. A fter m aking full provision for ta x  
liab ility  on profits to  th e  d a te  of the  accounts, 
th e  ne t profit for the  year is ¿64,670, which am ount, 
together w ith  th e  balance of ¿47,124 brought for
w ard  from  th e  previous year, gives a to ta l of 
¿111,794 available.

In  N ovem ber las t we paid  an  in te rim  dividend 
of 5% , less income ta x  a t  10s. in  the  ¿, and now 
recom m end a  final dividend of 1 0 %, th e  sam e as for 
th e  previous year, as a large p a r t  of our gross 
revenue was derived from a non-recurring source— 
nam ely, liquidation  d istribu tions from the  Associa
ted  M ining and F inance Company, L td . W e also 
recom m end th e  p aym en t of a bonus of 1 \% — 
th a t  is, 2 £%  higher th an  last year—which will 
bring th e  to ta l d istribu tion  to  22 £%  by  w ay of 
dividend and bonus, as against 20%  for 1944.

The d istribu tions recom m ended will absorb 
¿28,875 and  th e  d irectors’ additional rem uneration

in term s of th e  articles of association ¿2,408, a fte r 
which paym ents there  will rem ain  a cred it balance 
on profit and  loss account of ¿73,011 to  be carried 
forw ard.

A t th e  close of th e  year under review  th e  
adm in istration  of the  South African com pany 
was transferred  to  the  New U nion Goldfields, L td., 
and th e  strong liquid position of th e  com pany 
will p e rm it full advantage  to  be tak en  of any  
fresh business which m ay develop from  its  Associa
tio n  w ith  th is  progressive group.

Our A ustralasian  gold-m ining in te res ts  continue 
to  be adversely affected

I have pleasure in  advising th is  m eeting  th a t  
arrangem ents are in course of com pletion w hereby 
th e  H .E . P ro p rie ta ry  will be enabled to  p a rtic ip a te  
w ith  New Union Goldfields b o th  in  add itional 
outlooks in the  Orange Free S ta te— notab ly , in  th e  
New Free S ta te  Gold E sta tes, L td ., and  in  the  
expansion of th e  U nion’s in dustria l fu tu re  th rough  
th e  South African General Industries , L td . The 
proposals, details of which will be m ade available 
later, will aim  a t  the  H .E . P ro p rie ta ry  join ing and 
p laying a  p a r t  in  a policy w hich I hope will be 
endorsed by  shareholders and  will also be followed 
by other hom e com panies w ith  a view to  fu rthering  
th e  in te rests of th is in tegral and  m ost valuable 
com ponent of the  Com monwealth.

The rep o rt and  accounts were unanim ously  
adopted.
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GENERAL MINING AND FINANCE CORPORATION, LTD.
(Incorporated in South Africa)

Directors : Sir George W. Albu (Chairman and M anaging), C. S. McLean, T. Shearer, M ajor N. F. H. Railing, 
W. H. A. Lawrence, W. M. Fram es. Secretary : C. W . Kearns. Head Office : Johannesburg. London 
Secretary : B. M. Ivison. Office : W inchester House, E.C. 2. Formed 1895. Capital issued : ¿1,264,579

in  £ \  shares.
B usiness : F inance of and investm ent in m ining and other ventures, m ainly in South Africa.

The fo rty -six th  o rd inary  general m eeting of the  
General Mining and F inance Corporation was held 
in Johannesburg  on June  18, Sir George W. Albu, 
B art., presiding.

The chairm an, in m oving the  adoption  of the 
report and accounts for 1945, said : I have pleasure 
in presenting to  you the  rep o rt and accounts of the 
corporation for the year ended Decem ber 31, 1945. 
They disclose full particu lars of the  corporation 's 
operations for the  year under review  and include 
a sum m ary of the  results obtained by th e  companies 
in which the  corporation is interested.

The profit for th e  year a t  7376,685 was approxi
m ately the same as the  previous year and together 
w ith the  unappropria ted  balance of ¿132,212 a t  the 
beginning of the  year, m ade ¿508,897 available for 
distribution, com pared-w ith  ¿503,870 in the  1944 
accounts. D ividend d istribu tions for th e  year were 
m aintained a t  equal to  5s. per share, absorbing 
¿316,145. I t  will be seen th a t an am ount of ¿19,395 
representing exploration expenses was w ritten  off 
during the  year, while ¿25,000 was appropriated  
and placed in a special exploration contingency 
reserve. A fter deducting these and o ther appropria 
tions shown in th e  accounts an  unappropria ted  
balance of ¿142,238 (compared w ith  ¿132,212 last 
year) was carried forward to  the  new financial year. 
The to ta l of ¿1,350,000 represents th e  unchanged 
balances of general reserve and investm ent reserve 
accounts.

Shareholdings and other in te rests taken  in to  the  
balance-sheet a t  ¿2,485,930 show an increase of 
¿84,385 over th e  previous y ea r’s figures. In v est
m ents for which m arket quotations are available 
appear in th e  books a t  or under cost, b u t in no case 
above the m arket price a t  Decem ber 31, 1945. U n
quoted securities have been entered in accordance 
w ith the conservative valuations m ade by  the 
Board, b u t in  no instance exceeding cost. The 
aggregate m arket value of investm ents greatly  
exceeds the  value shown in the  balance-sheet.

The increase in th e  figure under th e  heading of 
Land and Buildings is accounted for by  th e  purchase 
of a building adjoining and to  th e  back of the 
present General Mining buildings. As soon as i t  is 
perm itted  it  is proposed to  erect a large m odern 
building on th e  combined site, th e  plans for which 
are in the  course of preparation.

A fter dealing briefly w ith  th e  C orporation’s 
principal in te rests—viz., Van R yn Gold Mines 
E sta te , W est R and Consolidated Mines, E a s t R and 
P ro p rie ta ry  Mines, D urban RoodepQort Deep, and 
th e  Phoenix Oil and  T ransport Com pany— the 
chairm an said : The working results of th e  above 
gild-m ining com panies for the first four m onths of 
the  curren t year were adversely affected by  a strike 
of European m iners in March last which led finally 
to  a v irtua l stoppage of operations th roughou t the 
in d u stry  for a period of some days.

The form idable stra in  to  which the  industry  was

subjected during the  war years in m aintain ing the 
o u tp u t so v ita l to  th e  welfare of th e  country  has 
in  some respects eased.

Orange Free State.— All eyes have been tu rn ed  to 
th e  prospective mines in th e  Orange Free S tate, 
where drilling has revealed phenom enal bore-hole 
values: I t  is well known th a t  these mines will not 
be able to  m ake any  contribution  to  gold produc
tion  for some years to  come. B u t i t  is m y firm  con
viction based on the  lessons of h isto ry  th a t  the 
new  gold discoveries will be the  precursor of a 
revival in world trad e  and  a great expansionist 
program m e. I visualize a  very  brigh t fu ture  for our 
country  when th e  new fields on th e  F ar W est R and 
and  Orange Free S ta te  come in to  production. I 
th in k  you will agree th a t  if the  capital is forthcom ing, 
which I have no reason to  doubt, there  are boundless 
possibilities to  an era of prosperity.

W ith  regard to  th e  corporation 's in te rest in  the  
Orange Free S tate, we 'acqu ired  during the  year 
52J%  of th e  shares in a  com pany known as General 
E xploration  Orange Free S tate , L td . This com
pany  during th e  year was incorporated w ith  a 
capital of ¿500,000 in four million shares of 2s. 6d. 
each, under the  secretarial and technical aegis of 
th e  corporation. The company, in which New 
Union Goldfields, L td., and New Nigel E sta te  and 
Gold Mining Company, L td . are also largely 
in terested , is a t  present undertak ing  geophysical 
and exploratory  work in th e  Free S ta te . Applica
tion  for a quo tation  on th e  Stock Exchange will be 
m ade when more inform ation of a positive na tu re  
is available.

Briefly the  chief in te rests of th e  com pany are 
as follows :—

1. The com pany holds prospecting and option 
contracts in  respect of m ineral rights over approxi
m ately  102,000 m orgen situated  in th e  St. Helena, 
O dendaalsrust, Bothaville, K roonstad, and Venters- 
burg  areas.

2. The com pany holds options in respect of the  
surface rights over th e  O dendaalsrust townlands.

3. The com pany is en titled  to  participation  in 
vendor and  subscription rights which m ay accrue 
to  the  Free S ta te  Developm ent- and Investm ent 
Corporation, L td ., in  respect of certain  farm s in the  
O dendaalsrust, K roonstad, and V entersburg 
districts.

Natal.— As s ta ted  in  the  report, a considerable 
am ount of work was done in investigating a large 
area of ground in  th e  vicin ity  of th e  old Denny 
D alton mine near Vryheid. The results proved 
negative and drilling and prospecting operations 
were stopped.

A t th e  end of las t year th e  Corporation passed its 
fiftieth  anniversary  and  although it  has seen m any 
vicissitudes I th in k  shareholders can be grateful to  
th a t  day  in 1895 when th e  founders saw fit to  
incorporate th e  General Mining and Finance 
Corporation, L td.

The resolution was adopted.
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KONONGO GOLD MINES, LTD.
Directors : R obert A nnan (Chairman), Sir F ran k  M. Baddeley, H. G. Flem ing, W . H . Geikie, B. W .
Mason, Secretary : J . H . Nicholls. Office : 49, M oorgate, London, E.C. 2, Formed 1933. Capital issued :

¿619,258 12s. in  2s. shares.
Business : O peratihg gold-m ining properties in  Gold C oast Colony.

The tw elfth  ord inary  general m eeting of Konongo 
Gold Mines, L td ., was held on Ju n e  18 a t  R iver 
P la te  House, E.C., Mr. R obert A nnan presiding.

In  m oving th e  adoption  of th e  rep o rt and accounts 
for th e  year ended Septem ber 30, 1945, th e  chairm an 
said :—

Dealing first w ith  th e  profit and loss account, the  
o u tp u t of gold shows an  increase of ¿ 22,000 over 
th e  previous year, b u t w orking costs were higher 
b y  ¿8,500, export d u ty  by  ¿6,000, and  care and 
m aintenance contributions, etc., by  ¿4,000, leaving a 
n e t increase in operating  profit of ¿5,500. Bringing 
in  th e  balance from th e  previous account there  is 
a  to ta l of ¿152,561 available, com pared w ith  
¿177,173 in th e  previous year.

Owing to  fu rth er credits from repaym ent of 
excess profits tax  provision for tax a tio n  only calls 
for ¿13,720 and a fte r providing ¿21,020 for deprecia
tion  and transferring  ¿50,000 to  general reserve 
your directors recom m end th e  paym en t of a  dividend 
of 10%, less ta x  a t  9s. in  th e  £, absorbing ¿34,059 
and leav in g ¿28,485 to  be carried forward.

In  F eb ruary  las t notice was given bringing to  an 
end the  scheme for concentra tion  of the  m ining 
in d u stry  on term s which allowed th e  mines which 
had  been closed down a period of six m onths in  
w hich to  resum e w ork and  g e t in to  production. 
Our con tribu tions under th is scheme will accordingly 
come t o  an  end in  A ugust.

U nder the  arrangem ents for reciprocal relief 
th e  increase in th e  ra te  of Gold Coast incom e-tax 
will n o t affect us and th e  fact th e  dom inion ta x  
relief is no longer included in the  ra te  of ta x  deducted 
from  dividends does n o t a lte r th e  n e t am ount 
available for d istribu tion  b y  th e  com pany. The 
ex p o rt d u ty  on gold, however, is a heavy  burden 
on the. industry . This ty p e  of levy on th e  value 
of th e  p roduct is an  unscientific ta x  which bears 
w ith  p a rticu la r severity  on th e  lower-grade mines 
and  which places below th e  pay  lim it large quan tities 
of ore which would otherwise be worked for the  
benefit of the  com m unity. W hen the  w ar surcharge 
on th is  ta x  was repealed recently  the  basic ra te  was 
increased and extended and the  ta x  now stands 
a t  2 0 %  of th e  am ount by  which th e  price of gold 
exceeds 84s. l l j d .  per oz. A t th e  p resen t'm om ent 
th is  works ou t a t  17s. 5d. per oz., which is only 
3s. 5d. per oz. less th an  th e  m axim um  w ar-tim e 
figure. On th e  basis of la s t year’s results th e  effect 
m ay  be expressed e ither as an  addition  of 8s. per 
to n  to  our working costs or as an  appropria tion  of 
ab o u t 25%  of th e  to ta l profit before tax a tio n . The 
gold-m ining in d u stry  of the  colony does n o t expect 
to  avoid its  fair share of taxa tion , b u t i t  does 
regard th is  ta x  as bad  in principle and  unfair in 
incidence and we shall endeavour to  secure some 
modification.

Production  a t  th e  p ro p erty  continued a t  the  
norm al rate , an  increase in th e  grade of ore trea ted  
giving a slightly  larger gold o u tp u t from a sm aller 
tonnage, b u t the  advantage of th is  was largely 
offset by  an  increase of 4s. lOd. per ton  in operating 
costs, due in  th e  m ain to  an  increase of 15% in

labour costs. The cost of fuel has shown som e red u c
tion, b u t an y  early  re tu rn  to  a lower level of general 
costs canno t be foreseen a t  p resent.

D evelopm ent footage for th e  year increased 
from 5,019 ft. to  6,480 ft. Of 3,080 ft. d riven  on 
reef 721 ft., or 23% , proved p ayab le  an d  a t  th e  
end of th e  period the  ore reserve show ed a  decrease 
of 46,663 tons, th e  average value an d  stop ing  w idth  
rem aining practica lly  th e  same.

The am oun t of developm ent which we have  been 
able to  carry  o u t in  recen t years has been m uch 
below our requirem ents and we are now m ore th an  
tw o years behind in our program m e. As you know 
we have been concen tra ting  u nder these  conditions 
on th e  m ain Odum ase ore-shoot, which has shown 
a d is tin c t falling off in p ro d u c tiv ity  betw een th e  
8 th  and 11th levels. How far th is  zone of reduced 
pay ab ility  m ay  ex tend  we are n o t y e t aware, b u t 
its  appearance a t  th is  tim e has m ade still more 
urgen t th e  need for rap id  expansion of our develop
m ent program m e. F o rtu n a te ly  th e  sinking of the  
m ain  O dum ase sh a ft to  a  d ep th  of 2,020 ft. was 
carried ou t som e tim e  ago. I ts  equ ipm en t has 
now been com pleted and  w ork on th e  opening of 
th e  15th level has begun. A cross-cut on th e  13th 
level has a lready  reached th e  vein, on w hich driv ing  
is now in progress, b u t has n o t y e t reached th e  ore- 
shoot. I t  is of g reat im portance th a t  th e  O dum ase 
ore-shoot betw een th e  11th an d  15th levels should 
be developed as rap id ly  as possible and, a t  th e  sam e 
tim e, a vigorous program m e of d iam ond drilling 
and  developm ent has been s ta rte d  in  o th er p a rts  
of th e  p roperty  where there  is prom ise of developing 
new bodies of ore. Our ex isting  ore reserves will 
cover our production  needs for th e  n ex t tw o or 
th ree  years and  our objective in  th e  m eantim e is 
to  develop new  ore a t  a ra te  g reater th an  th e  ra te  
of ex traction . Provided th a t  th e  O dum ase vein 
does n o t d isappoint us there  should be no difficulty 
in  doing this. D evelopm ent resu lts  over th e  n ex t 
tw o years will therefore be of p a rticu la r in terest. 
D etails of o ther areas being developed are  contained 
in th e  rep o rt of th e  consulting engineers.

The p lan t has been m ain tained  in  good con
dition. We now have an  am ple reserve of pow er for 
our requirem ents and should be b e tte r  off in  the  
fu tu re  in  respect of th e  q u a n tity  an d  q u a lity  of 
supplies available. There was no shortage of labour 
during  th e  period. R a tes  of p ay  were increased to  
conform  w ith  th e  new schedule agreed b y  th e  
Cham ber of Mines. Seven days were lo st during  
th e  period owing to  a strike  of underground labour 
for higher wages and m ore recen tly  there  has been 
a strike  of w inding engine drivers against certa in  
provisions of th e  M ining R egulations. B o th  strikes 
were settled  w ithou t undue difficulty. T he position  
of the  E uropean staff has been m ore difficult, 
p a rtly  owing to  actual deficiency in  num bers, b u t 
particu larly  to  th e  ex trem e difficulty in securing 
passages for th e  purposes of leave or replacem ent. 
In  th is respect the  in d u stry  feels th a t  i t  has received 
less th an  fair trea tm en t.

T he resolution was unanim ously  adopted .
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SELECTION TRUST, LTD.
The th ir teen th  annual general m eeting of Selec

tion  T rust, L td ., was held on Ju ly  4 in  London.
The following are ex trac ts  from th e  sta tem en t of 

th e  chairm an, Mr. A. Chester B eatty , circulated 
w ith  th e  rep o rt and accounts for th e  year ended 
M arch 31 la s t : The n e t profit a ite r  tax a tio n  is 
¿201,103, com pared w ith  ¿197,484 for th e  previous 
year. The dividend has been increased from Is. (less 
ta x  a t  7s. l l  |d .)  to  Is. 6d. (less ta x  a t  9s.).

In  th e  p a s t th e  com pany has suffered severely 
from th e  effects of double tax a tio n , p a rticu larly  on 
income derived from its  holding in th e  American 
Metal Company, b u t th e  Incom e-Tax convention 
between th e  U nited K ingdom  and th e  U nited S tates 
of Am erica and changes in Incom e-Tax law here 
will result in rem oving th is  unfair burden.

I am glad to  rep o rt th a t  since I issued m y s ta te 
m ent to  th e  M ufulira shareholders, d a ted  F ebruary  5, 
1946, th e  copper m arket has taken  an upw ard turn . 
Outside- th e  U nited  S tates, the  production and con
sum ption of newly m ined copper have tu rned  o u t to  
be on th e  whole approx im ately  as we anticipated , 
while as regards scrap, various causes have com
bined to  hold back any  substan tia l tonnage from the 
m arket. B ut in  th e  U.S.A. there  has been a drastic  
change in th e  an tic ipa ted  conditions. Mine produc
tion has fallen to  unexpectedly  low levels due to  
strikes, shortages of labour, and developm ent, etc., 
while dem and has reached a level higher th an  was 
expected. This has m ade th e  U.S.A. an  im porter of 
copper and  m oreover an im porter who can, under 
present conditions, absorb th e  surplus in th e  rest of 
th e  world.

The result has been an increase in bo th  th e  world 
price and U.S.A. dom estic price. The la tte r  has 
recently been advanced from 12 cents to  14J cents 
per lb. and the  form er has risen to  about th e  same 
parity .

The present m arke t conditions will no t be 
reflected to  any appreciable ex ten t in th e  Rhodesian 
com panies’ accounts for th e  curren t year which 
ends on June 30, 1946, b u t th e  outlook for the  
coming year is d istinctly  prom ising. I t  still rem ains 
to  be seen to  w hat ex ten t scrap copper will re tu rn  
to  th e  m arket, especially a t  th e  new level of prices 
and un til th is is clear a note of caution  is still 
necessary. I can, however, say  th a t  th e  outlook 
generally is b e tte r than  we dared to  hope for a  year 
ago and justifies the  long-term  optim ism  I have 
expressed in m y sta tem ents in recent years to  the  
shareholders of the  Roan A ntelope and M ufulira 
companies.

Consolidated African Selection T ru st and its  sub
sidiary, Sierra Leone Selection T rust, have renewed 
their sales arrangem ents.w ith  the  D iam ond Corpora
tion  for a period of five years from  Ja n u a ry  1 last. 
W hile these contracts involve no change in the  
participation  of the  companies in a sm all or m oderate 
m arke t tu rnover, th ey  increase th e ir participation  , 
and consequently  earning capacity, when diam ond 
sales are large.

In  th e  Gold Coast, a fte r 21 years of production, 
th e  expected life of th e  mines is now greater th an  
a t  any  tim e during their history. In  Sierra Leone, 
th e  developed reserves have been substan tia lly  
reduced as a consequence of nearly seven years of

production under w ar-tim e conditions, when it  was 
impossible to  carry  out a  com m ensurate develop
m ent program m e. An active cam paign of explora
tion  and developm ent work is, however, now coming 
in to  operation and it  is an tic ipated  th a t  th e  reserve 
position will be re-established a t  a satisfactory  level 
in due course.

Inform ation  concerning our in terests in  the 
Orange Free S ta te  is set ou t in the  directors ' report. 
Before th e  w ar we acquired options over certain  
farm s and cam e to  an agreem ent w ith  Union 
Corporation providing for equal participation  in any 
business which developed from our options and their 
arrangem ents w ith  W estern Holdings, L td . I t  was 
also agreed th a t  m anagem ent should be in th e  
hands of Union Corporation in view of their estab 
lished organization in South Africa.

The first business to  be developed under th is 
arrangem ent is in the  hands of a new company, 
St. Helena Gold Mines, L td., in which we have taken  
up abou t 930,000 shares a t  pa r since th e  close of the  
las t financial year. F u rth e r business m ay be ex
pected to  result from th e  rights we have in other 
flotations whieh m ay be m ade by W estern Holdings, 
L td . and  from th e  othfer properties in  which we are 
partic ipa ting  w ith  Union Corporation.

On th e  St. H elena property , drilling done some 
years ago intersected th e  Leader and Basal Reefs 
w ith encouraging results, in view of which the  new 
com pany now intends to  develop these reefs by  shaft 
sinking and underground work. This will take  some 
tim e, as th e  com pany is a  pioneer in a new m ining 
field and th e  necessary services required for large- 
scale operations have still to  be provided- I t  is 
intended to  sink an incline shaft in the  northern  p a rt 
of th e  area where th e  sub-outcrop is shallowest, 
followed by driving to  open up th e  reefs. W hen 
power becomes available, a vertical shaft w ill be 
sunk from which fu rther developm ent will be 
carried out, a fter which a  decision will be taken  
regarding th e  erection of a reduction plant. Funds 
recently  raised are considered to  be sufficient to  
finance th e  business to  th a t  stage.

The developm ent work on the  Venezuelan proper
ties in  which th e  U ltram ar Com pany is interested  
has proved the  existence of an oil field from which it 
is hoped th a t  production will s ta r t  in th e  early  p a r t 
of 1948. The rem aining areas held are so large th a t 
it  is impossible to  form an estim ate  of their eventual 
possibilities un til considerable fu rther progress has 
been m ade w ith  the  exploration program m e which 
is being actively pursued. I t  is satisfactory  th a t  the  
first oil field in these properties is nearing the  
production  stage.

Selection T ru st is participating  in a new com
pany, B ritish  B aham ian Oil Developm ent, L td., 
which has been formed under th e  aegis of Central 
Mining and Investm ent Corporation and Associates 
to  explore for petroleum  in  th e  Baham as.

The com pany has substan tia l and well-spread 
in terests which include copper in N orthern 
Rhodesia, diam onds in  W est Africa, oil in Venezuela, 
and  gold in th e  Orange Free State. These in terests 
have considerable actual as well as potential value, 
b u t I would rem ind stockholders th a t  i t  will take 
tim e for th e  developing businesses to  arrive a t  the  
dividend-paying stage.
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HENDERSON’S TRANSVAAL ESTATES, LTD.
Directors : Sir Joseph Ball (Chairman and Jo in t M anaging), V iscount E libank  (Deputy Chairman and 
Jo in t M anaging), W. E. Lawson Johnston, th e  Hon. H. de B. Lawson Johnston, H. G. Latilla, H . B. Spiller. 
London Ojjice : 1, Cornhill, E.C. 3. Secretaries : African In v estm en t T rust, L td . Johannesburg Office : 
Barclays B ank Building, Commissioner S treet. Secretary : M. R alphs. Formed 1912. Capital issued :

¿563,697 in 4s. stock units.
Business : Finance and developm ent of 

The th irty -fo u rth  ord inary  general m eeting of 
H enderson’s T ransvaal E sta tes, L td ., was held on 
June  20 a t  R iver P la te  House, E.C.

The following are ex tracts from the sta tem en t by 
the chairm an, which was circulated w ith  th e  report 
and accounts for the  year ended M arch 31, 1946:— 

D uring th e  year under review th e  com pany has 
m ade satisfactory  progress, as indeed is evidenced 
by  the  balance sheet and profit and loss account 
and by th e  fact th a t  the  d irectors recom m end 
th e  paym en t of an increased dividend of 1 2 J%  
as against 1 0 % for each of th e  five preceding years.

Our subsidiary companies— viz., The H enderson 
Consolidated Corporation, Tweefontein Colliery, and 
Delagoa B ay D evelopm ent C orporation have all 
done well, the  form er two having m aintained their 
dividends a t  the previous year's  level and the  last- 
nam ed having increased the  dividend on its  ord inary  
share capital from 6 % to  1 2 %.

I am  glad to  be able to  s ta te  th a t  a t  the  close of 
the  year under review the  valuation  of those of our 
holdings for which quotations are given exceeded 
th e  book value by  nearly  ¿250,000.

I would add th a t  in th e  opinion of the  D irectors 
the unquoted  securities which we hold also possess 
a value considerably higher th an  th e  figure a t  which 
th ey  stand in th e  books of the  Company.

m ining and  o ther ven tu res in  South  Africa.
Shortly  a fte r our annual general m eeting  las t 

year, V iscount E libank, your d ep u ty  chairm an, 
paid a  v isit to  South Africa for th e  purpose, inter 
alia, of conferring w ith  th e  m em bers of the  local 
board of th e  com pany in Johannesburg  on several 
m atte rs  of v ita l im portance to  its  welfare. H e visited 
the  Tweefontein U nited  Collieries and  was success
ful in bringing to  a  sa tisfac to ry  conclusion the  
negotiations for th e  acquisition  of add itional coal- 
bearing areas ad jacen t to  our ex isting  mines, to  
which I referred in m y speech la s t year. The 
acquisition of these new areas has resulted  in a 
su b stan tia l extension of th e  life of th e  collieries 
and has afforded additional ju stification  for the  
capital expenditu re  now being incurred  in  opening 
up and equipping a new sh aft on K lipp laa t No. 47, 
situated  approxim ate ly  one mile sou th  of th e  p resen t 
Tw eefontein mine. I t  is expected th a t  th e  new  coal- 
handling  p lan t, including an  u p -to -date  washery, 
will be com pleted and b rough t in to  operation  early  
nex t year.

The coal in d u stry  of South  Africa con tinued  to  
expand th roughou t th e  year 1945 and  th e  sales 
tonnage rose to  a new record of over 25,000,000 
tons. I t  appears p robable th a t  these  conditions 
will continue for some tim e to  come and  th e  pros
pects are encouraging.

THE BRITISH METAL CORPORATION LIMITED

47, W IN D  STREET, PRINCES HOUSE, 17, SUMMER R O W ,
SW AN SEA 93, GRESHAM STREET, B IR M IN G H A M
T e l. N o . Sw ansea 3 I6 6  L O N D O N , E.C. 2 T e l. N o . C e n tra l 644I

T e l. N o . M onarch 8055

Established 1880

WILLIAM JA C K S  &  CO. LTD.
M E M B E R S  L O N D O N  M E T A L  E X C H A N G E

W IN C H E S TE R  H O U S E , OLD BROAD ST., L O N D O N ,  E.C.2 
and at BURMA, C H IN A , IN D IA , M ALAYA

M E T A L S  A N D  ORES
CHROME ORE MINING MACHINERY

T E L E P H O N E :  L O N D O N  W A L L  4774 T E L E G R A M S : A L K A L IZ E , S T O C K , L O N D O N
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ST. JOHN D’EL REY MINING CO., LTD.
Directors : Sir H ugh O ’Neill {Chairman), Lord W illiam  Percy, Lord R em nant, S. H, Le Roy-Lewis, 
L. E. Langley {Managing). Manager and Superintendent : E ric  Davies. Secretary : S. S. Tegner. 
Office : F insbury  House, Blomfield S treet, London, E.C. 2. Formed 1830. Capital issued : ¿646,265. 

B usiness : O perates th e  Morro Velho m ine and neighbouring properties in Minas Geraes, Brazil.
The ord inary  g en era l“ m eeting of th e  S t, John 

d 'e l R ey Mining Co., L td ., was held a t  W inchester 
House, E.C,, on Ju n e  20.

The following are ex trac ts  from the s ta tem en t by 
the  chairm an, which was circulated w ith  the  report 
and accounts for the  year ended Decem ber 31, 1945.

The profit for th e  year am ounts to  ¿173,516, 
com pared w ith  ¿278,548 las t year and if we add to 
th is ¿56,729 brough t forward from las t year, there 
rem ains th e  sum of ¿230,245 to  be dealt w ith. O ut 
of th is we have again paid  a dividend on the 
O rdinary Stock of 10%, ta x  free. This paym ent, 
together w ith  the  Preference dividend, absorbs 
¿64,626. The am oun t we have to  provide for 
tax a tio n  comes to  ¿108,000, which leaves a balance 
of ¿57,619 to  be carried forward to  nex t y e a r’s 
accounts.

W ith  regard to  th e  y ear’s operations, th e  tonnage 
trea ted  am ounted  to  345,400 tons, produced as 
follows : 216,900 from  Morro Velho, 99,100 from 
the  E spirito  Santo group and 29,400 from Faria. 
There was again no stoping in Bicalho. The average 
grade was 13-21 gram m es (8-49 dwt.) per ton  and 
the value of the  bullion produced was ¿1,395,031. 
This compares w ith  a tonnage of 361,700 and a 
grade of 13-22 gram m es (8-50 dwt.) last year, when 
th e  bullion produced realized ¿1,313,926. The 
higher revenue from th e  som ew hat lower tonnage 
is due p a rtly  to  th e  increase during  th e  year of 
4s. 3d. per fine ounce in th e  London price of gold, 
and partly  to  still higher prices obtained for th a t 
portion of our gold for which we reqeive paym ent in 
Brazilian currency. In  ab o u t th e  m iddle of 1945 
the authorities gave us perm ission to  sell gold to  
licensed buyers in Brazil a t  a price of 26 • 50 cruzeiros 
per gramme as against the  official price of 22-70 
cruzeiros. In  Novem ber the  price was reduced to 
25-25 cruzeiros. The cause of th is  very  welcome 
concession was the strong dem and for gold am ong 
the general public in Brazil, to  whom we have been 
selling in quite sm all quan tities. This dem and has 
persisted up to  the  present, and we are still ob ta in 
ing the higher price, though  it  is of course im 
possible to  say how long i t  will continue.

This higher price has been especially helpful in 
m eeting the heavy increase in costs due to  rises in 
wages and other expenses. For example, during 
1945 labour costs were up by ¿117,000 as com pared 
w ith 1944 and social obligations were up by nearly  
¿32,000, which included higher contributions for 
both  pensions and w orkm en’s com pensation. As 
will be seen from th e  D irectors’ R eport, the  cost per 
ton was 65s. Id ., whereas in 1941 it  was 34s. 7d.

In  view of these rising costs our policy m ust be to 
increase production and tre a t a larger q u an tity  of 
ore. For some years production has been running 
a t  an  average of abou t 30,000 tons per m onth, and 
our aim  is to  increase th is to  40,000 tons a t the  
earliest possible m om ent. This will require a some
w hat larger labour force, which m ay be obtainable 
in tim e, b u t our m ain requirem ent is a higher ou tp u t 
per m an in the  mines. In  recent m onths there  has 
been a definite decline in  th e  ou tpu t, which is

p a rtly  due to  the  fact th a t in conform ity with 
Brazilian labour legislation the  norm al working 
shift underground has been reduced from eight to 
six hours, b u t also because the  workm en are no t 
producing, e ither individually  or collectively, as 
th ey  did in th e  past. This phenom enon is apparen t 
in m any o ther industries in Brazil, and one can only 
hope th a t  i t  will gradually  disappear. Unless there 
is an im provem ent, we shall not be able to  get the 
increased tonnage and consequent reduction in 
the  cost per ton  upon which the  fu ture success of the 
C om pany m ust largely depend.

The ore reserves a t  the end of the  year am ounted 
to  8,741,000 tons, m ade up as follow s: 5,918,000 
in Morro Velho, 2,533,000 in th e  E spirito  Santo 
group, 189,000 in  Bicalho, and  101,000 in Faria. 
The average indicated  grade of these reserves is 
12-105 grammes, which is slightly  below the  grade 
worked during the  year. We have recently  obtained 
from the  m ines a  very  full and detailed analysis of 
th e  ore reserves which shows th a t  a t  the  present 
ra te  of production th ey  should las t for a period of 
abou t 25 years, m ining a t  a grade slightly higher 
th an  th e  average and  a p a rt  from any fu ture 
additions.

Dr. Getulio V arga’s long period in office as 
President cam e to  an end during the  year, and early  
in Decem ber the  election for, a  new President took 
place. The successful candidate was General 
D utra , to  whom we extend our best wishes th a t  
under his guidance Brazil will continue to  prosper 
and to  flourish. Since he came in to  office th e  
G overnm ent have issued tw o Decrees which have 
caused some concern, b u t i t  is impossible to  say 
exactly  w hat their effect will be un til we have more 
experience of th e ir actual operation. The first 
Decree (No. 9025 of February  27, 1946) seems to  
provide for a lim itation  of rem ittances to  th is 
country  to  a fixed percentage of registered capital. 
Everything, therefore, depends on w hat is held to  
be registered capital. As far as we understand  the  
position, such capital will include profits which 
have been ploughed back in to  the  business in the  
past and which in our case are well over ¿3,000,000. 
If th is is correct the  Decree will n o t affect us. 
The second Decree (No. 9159 of April 10, 1946) 
provides for tax a tio n  of profits in excess of a certain  
standard , which would appear to  be th e  average net 
profits in  any  tw o years from 1936 to  1940 inclusive, 
plus 50% . On th is  basis we should n o t be subject 
to  any  liability.

D uring th e  year under review Lord R em nant 
and I paid  a v isit to  th e  mines from the, m iddle of 
O ctober to  th e  end of November, during which 
tim e we were able to  m ake a thorough inspection 
of all our properties. W e also had th e  advantage 
of m any discussions on the  spo t w ith the  General 
Superintendent, Mr. Davies, and other officers of 
th e  com pany. Such v isits are of g reat advantage 
and I am  glad th a t  i t  has been possible to  renew 
these contacts between the board and the  m anage
m ent in Brazil, which had  to  be postponed during 
the  years of war.
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NEW CONSOLIDATED GOLD FIELDS GROUP 
OF COMPANIES.

D E C L A R A T IO N  O F D IV ID E N D S.

N O TIC E IS  H E R E B Y  G IV EN  th a t  dividends 
have been declared payable to  shareholders 
registered in  th e  books of th e  underm entioned 
Companies a t  th e  close of business on 29th  June, 
1946, and  to  persons p resenting  th e  respective 
Coupons, detailed  below, detached from  Share 
W arran ts.

The d ividends are declared in  th e  currency of the  
U nion of South  Africa an d  become due on 1st 
Ju ly , 1946. W arran ts  in p aym en t will be posted 
from  b o th  th e  H ead  and  London Offices on or abou t 
14th August, 1946.

The dividends will be paid as follows :—
(a) F rom  the  H ead Office, Johannesburg , to  :—

1. Shareholders w ith  registered addresses a t 
29th  June, 1946, in  Africa, sou th  of th e  
E quato r, o ther th an  those  who m ay  have 
given notice under (b) 2 below.

2. Shareholders w ith  registered addresses else
where, who by  w ritten  notice received by  the  
Companies concerned on or before 29th 
June, 1946, request th a t  p aym en t be m ade 
to  an  address in  Africa, sou th  of the  E quator.

(ib) F rom  th e  London Office to  :—
1. Shareholders w ith  registered addresses a t  

29 th  June, 1946, elsewhere th an  in  Africa, 
south  of th e  E quato r, o ther th an  those  who 
m ay have given notice under (a) 2 above.

2. Shareholders w ith  registered addresses in 
Africa, south of th e  E quato r, who by w ritten  
notice received by  the  Companies concerned 
on or before 29th  June, 1946, request th a t  
paym en t be m ade to  an  address elsewhere.

N otw ithstand ing  the  provisions of the  preceding 
parag raph  dividends accruing to  registered share
holders whose shares are vested in th e  Custodian of 
E nem y Property , in  term s of th e  Union of South 
Africa N ational E m ergency Regulations, will be 
paid  to  th e  Custodian or dealt -with in accordance 
w ith  his instructions, from  th e  H ead Office, 
Johannesburg .

D ividends payable from th e  London Office will 
be paid in B ritish currency a t  p ar provided there is 
no difference th a t  m ay be regarded by th e  B oards 
as m ateria l betw een South  African and  B ritish 
currencies on 1st Ju ly , 1946. Should there  be 
an y  such m aterial difference betw een th e  tw o 
currencies th e  London Office will p ay  on th e  basis of 
th e  equivalent B ritish Currency calculated a t  th e  
ra te  of exchange ruling on th a t  date. Am ounts 
payable to  persons presenting Coupons will be on 
th e  sam e basis irrespective of th e  d a te  of p resen ta
tion  of Coupons.

W arran ts  despatched from  th e  London Office 
to  persons resident in G reat B rita in  or N orthern  
Ireland will be subject to  a deduction of U nited 
K ingdom  Incom e T ax a t  ra tes to  be arrived a t  
afte r allowing for relief (if any) in  respect of 
Dom inion Taxes.

The T ransfer Books and  R egister of M em bers will 
be closed in each case from  1st Ju ly  to  5 th  Ju ly , 
1946, b o th  days inclusive.

The d ividends on th e  shares included in  Share 
W arran ts  will be payable on or a fte r 15th A ugust, 
1946, to  th e  persons presen ting  th e  re la tive  Coupons 
a t

The S tan d ard  B ank of South  Africa, L im ited , 
63, London W all, London, E.C. 2 

or
Lloyds and  N ational Provincial Foreign B ank, 

L im ited, 43, B oulevard des Capucines, Paris.
Coupons m ust be deposited a t  least F O U R  

CLEA R  DAYS before being pa id  and, unless 
accom panied b y  In land  R evenue D eclarations, 
th ey  will be sub ject to  a deduction  of U nited  
K ingdom  Incom e T ax  as above.

In  term s of th e  Union of South  Africa Incom e 
T ax  Act, 1941, as am ended, a  N on-resident Share
holders’ T ax  of 1 \%  is im posed on d ividends 
payable to  (a) persons, o th er th a n  com panies, n o t 
ordinarily  resident nor carry ing  on business in  the  
Union, (b) Companies n o t registered  nor carry ing  
on business in  th e  Union, (c) H olders of B earer 
Shares irrespective of w hether th ey  are residen t 
w ith in  or outside th e  Union. The Com panies will 
accordingly deduct th e  ta x  from  dividends payable 
to  shareholders whose addresses in  th e  Share 
R egisters are outside th e  Union and  from  all Share 
W arran t Coupons presented  for encashm ent.

Name of Company (each 
incorporated in the Union of 

South Africa)

T3
aV ao

Rate of 
Dividend

Q

£* °
o

Per
Cent.

Per
Share

Rietfontein Consolidated Mines, 
Ltd.

21 — 12 * 7*d. per 5s. 
share

Robinson Deep, Ltd., “ B ”  
Shares.

37 3S 5 4*d. per 
7s. 6d. share

Simmer and Jack  Mines, Ltd. . 31 33 6s 2d. per 2s. 6d. 
share

The Sub Nigel, Limited 67 69 45 4s. 6d. per 
10s. share

Venterspost G.M. Co., Ltd. 13 — 5 6d. per 10s. 
share

Vlakfontein G.M. Co., Ltd. 6 — 2* 3d. per 10s. 
share

Vogelstruisbult G.M. Areas, 
Limited.

15
~

5 6d. per 10s. 
share

B y O rder of th e  B oard,
G. H . W A R D , 

London Secretary.
L o n d o n  O f f i c e  :

4 9 , M o o r g a t e ,  E.C. 2 .

11th June, 1946.

T h e  P i o n e e r s  o f  M a g n e s i a  C u p e l s

MABOR (1944) LIMITED )

1
Mi
br
As
ite

II C U P E L S
ignesia cupels and assay m ateria l “  MABO 
and as supplied to Mints, Mines, a 
sayers throughout the world and “  Mabi 

for furnace and h igh-tem perature woi
Registered O ffice:

310, W i n c h e s t e r  H o u s e ,  L o n d o n .  E.C. 2.
Founded 1900. Tel. Address: M a b o rllm . London.

Tel. N o .: Lon. 5089.

A gencies : Salem , In d ia ; M ontreal ; P erth , W .A . ; etc. 

Supplies through Agents, the Trade, o r d irect.

1
R ”
nd
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P r o f e s s i o n a l  D i r e c t o r y
B A N K S, C h a r le s  A.,
R oyal B an k  B u ild in g , V ancouver, B . C ., Canada, 

and
23rd F loor, R uss Building, San F ran cisco , Cal., 
Cables : Bankca. __________________________ U .S.A .

T e l . : Kelvin 4080/2.
HIGGINS, A. H o w a rd ,

C onsult ing:  M e ta l lu r g i s t .
Ore Dressing and  F lo ta tion  Processes of Concentration.

10, Old Je w ry , London, E .C .2 .

T el. : C lerkenw ell 4956/9-
BEW ICK , M O REING &. Co.,

62, London W all, London, E .C .2 .
C ables: Bew ick.

Tel.: Western 4927.
H IT C H E N , C. Stansfield,

C onsult ing;  G e o lo g is t ,
2, De Vere Cottages, London, W .8.

BO ISE, C h a r le s  W.,
M in in g  En g in eer ,

Selection T rust Building, M ason’s Avenue, 
Coleman Street, London, Ë .C .2 .

Cables : K nkeba, London. No professional w ork en te rta ined .

T el.: Elgar 5202.
HO LLO W AY, G e o rg e  T., & C o .,Ltd.

M e t a l lu r g i s t s  & M e t a l lu r g i c a l  E n g in e e r s .
Atlas R d ., V ictoria R d .. Acton, London, N.W . 10. 
Cable : Neolithic. London. Code : Bedford M cNeill.

B O T SFO R D , R. S.,
M in in g  E n g in e e r ,

246, Old Brompton Road, E a r l ’ s Court, 
London. S.W  5.

JO B L IN G , C h a r le s  E.,
C o n s u l t i n g  M in in g  E n g in eer ,

61. M oorgate, London, E .C .2 .

Tel. : Mansion House 1155. 
BROAD BRIDGE, W a lte r,

341/4, Salisbury House. London W all, 
London, E  C 2.

C ab les: R illstope, London.

K IN G A A R D , A le x a n d e r  R .,
M in in g  E n g in e e r .

The Pacific Southwest, Mexico, Central 
and South America.

321, Spruce Street, San Diego, Calif.

CALLO W , M. J .,
B R I T I 9 H - O E C O  E N G I N E E R I N G  C O . .  L TD.

C o n s u l t in g  M e t a l lu r g i c a l  E n g in e e r s
(Ore-Dressing, Testing, and  P la n t Design). 

Adelaide H ouse. London Bridge, London. E .C. 4.
Tel. : M ansion H ouse 8921_____________Cables : Gecoring.

LA G R A N G E , J. M ., & Associates,
C o n s u l t in g  M in in g  & E c o n o m ic  G e o lo g is t s ,

P.O . Box 8989 Johannesburg T el. 34 1429 
Office: 128, C ullinan Building, Johannesburg , S ou th  Africa. 

C ables: “  G eoscopist." (o d e s :  RroomhaU. M arconi, McNeill.

C H R IS T O E , W . H ., & S O N S ,
A ss a y er s  and  A n a l y s t s

T ruro, Cornwall.
M etals, Ores. e t c .

Tel. : T ruro  2152. C ables : C liristoe, T rnro.

l e d o u x  &  Co.,
A ss a y er s  and S a m p l e r s ,

155, 8ixth Avenue, New York, U.S.A.

D A V E Y , John C.,
C o n s u l t in g  M in in g  E n g in e e r  an d  G e o lo g is t ,

Apartado 1573, Caracas, Venezuela.

LORING, E. A., Tel. : C lerkenwell 4956/9.

B ew ic k ,  M o r e in g  & Co.,
62, London W all, London, E .C . 2.

C ables: Ringlo.

D EG EN H AR D T, W. R., KorT 7g
M e c h a n ic a l  E n g in e e r ,

Mining P lant Design and Purchasing.
49, Moorgate, London. E .C . 2. Uenal Codes.

LU N D B ER G , H a n s ,
G e o lo g ic a l  and  G e o p h y s ic a l  S u r v e y s ,

Toronto, C anada, V ictory B uilding.
New York : 26, Beaver S treet.

DORR, Jo h n  V. N.,
P r e s id e n t ,  T h e  Dorr C o m p a n y ,  Inc .,  

M etallurgical, Chem ical,and Industrial Engineers, 
570, Lexington  Avenue, New York,

Abford H onse, W ilton Road. V ictoria. London. S - W .  1 . ____

R .  E .  B I N N S .  T el. :
M c C a r t h y  &  b i n n s , LoD^ °"Wa11

M i n i n g  E n g in e e r s ,  7o *
F riars  House, 39/41, New Broad Street,

London. E .C . 2.__________________

GILL, D o n ald , T el. : M onarch 3818.
M i n i n g  E n g in eer ,

c/o P ellew -H arvey & Co-, 59a, London W all, E .C . 2 
Code: B room h all’s

M CD ER M O TT, E. D.,
M in in g  E n gin eer ,

The Dene, Boro Green, Kent.

47



P R O F E S S I O N A L
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D I R E C T O R Y

I Tel. : C ity 5091. C ab les: A gm acsetru , London.
M cG R EG O R , A. G.,

C onsu lt in g:  E n g in e e r ,
M ining, M illing, Leaching , Sm elting, & Refining P lan ts. 
Selection  T rust B u ild in g, M ason’ s Avenue, 

____________Colem an Street, London. E .C . 2. _____ _

M U R R A Y -H U G H E S , R.,
C onsu lt in g :  M i n i n g  E n g i n e e r

RA M H  Properties. L td .,
37, E astch eap , London, E .C . 3. 

C able«: R am erties, London.____________

P A Y N E , F. W „ &  SO N ,
C o n s u l t i n g  and M i n i n g  E n g in e e r s .

S peciality—D redg ing .
W artim e A ddress :

34. S ou thborough Road, B ickley, K ent.
T e l . : Im p eria l 2016. C ables : Panedre j. U snal Codes.

R .  H . S K E L T O N .

P E L L E W -H A R V E Y  &  Co.,
M i n i n g  E n g in e e r s ,

59a, London W all. London, E .C .2.
Tel. : M onarch 3818. Cables: A bafada. U su a l Codes.

PITKIN, L u c iu s , In c.,
C h e m i s t s ,

Assayers—M ineralogists—Spectroscopists,
Shippers' R epresentatives.

P itk in  B uild ing , 47, F u lto n  S treet, NEW YORK, U.S.A. 
Cable A ddress : N ik tip .____________________________________

S C R U B Y , H. M o rtlo ck ,
M i n i n g  E n g in eer ,

M inna, Northern Nigeria.
Cables: 8cruby, Jo s . Code: B room hall(Im p. Com.).

S C H O O L  OF M E T A L L I F E R O U S  
M IN IN G  ( C O R N W A L L )

Applications are invited for the 
Appointm ent of Assistant in the 
D epartm ent of Surveying.

Candidates should be graduates 
of a recognized School of Mines 
and m ust have had satisfactory 
professional experience. Previous 
teaching experience desirable but 
not essential.

Salary in accordance with the 
appropriate M inistry of Education 
Burnham  Scale and previous tra in 
ing and experience.

Full particulars m ay be obtained 
from the Secretary, School of M etalli
ferous Mining (Cornwall), Camborne, 
and applications should be subm itted 
not later than  31st Ju ly , 1946.

The successful applicant will com
mence his duties a t the beginning of 
the 1946-7 Session in September.

§ T O K E Sy Tel. : M ansion H ouse 1611.

R. O. S t o k e s  a  Co.,  L t d . ,
D e s ig n  a n d  E q u ip m e n t  of M i n i n g  P l a n t s ,

Salisbury House, London, E .C .2.
Cables: Rostobe, London.

T e l.: Avenue 4 113 .
T A Y L O R  &  S O N S. J o h n ,

2, W hite L ion  Court, Cornhill, London, E .C . 3. 
Cables : Roly at.

TITC O M B , H. A.,
M in in g  E n g in eer ,

Farmington, Maine, U.S.A.
Code : M cNeill, both editions.

WITH GEORGE T. HOLLOWAY A  CO., LTD. Tel. :
W AG NER, W illia m  G., Elgar 5202.

M e ta l lu r g i s t ,
A tlas R d ., V icto ria  Rd., Acton, London, N.W . 10.

O.  8 .  D U N C A N .  B .  A .  M I L L E R .

W IL K E N S &  D E V E R E U X , Ltd.
C o n s u l t i n g  M i n i n g  E n g in e e r s  & Mine M a n a g e r s ,

Trafalgar House, Waterloo Place, London, S. W. 1.
T e l.:  W hitehall 0422/8.

W Y N N E , J .  N o rm a n ,
M i n i n g  E n g in e e r ,

Gold, Base-m etals, C o a l: E a s t  Africa. C anada, and  G eneral. 
P las W ynne, Glyn Ceiriog, N r. Chirk, D enbighshire. 

T el.: G lyn  Ceiriog 32. C odes: A.B.C. 5th  E d n . Si B en tley .

and be 
independent

o f t  y c r u h  g U r u n d  

aorudUtUrns

MITCHELL Ropeways LTD
MWio House

W O R K S ■ GLEBE W O R K S ,  P E T E R B O R O U G H
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BRITISH-GECO ENGINEERING CO. LTD

METALLURGICAL 
E N G I N E E R S

ADELAIDE HOUSE  
K IN G  W IL L IA M  STREET, L O N D O N , E.C.4
Telephone: Mansion House 8921. Cables: Cecorine. London.

T H E  G EN E R A L E N G IN E E R IN G  
C O M P A N Y  IN C .,

S A L T  LA K E  C IT Y , U .S .A .

T H E  G E N E R A L E N G IN E E R IN G  
C O M P A N Y  (C A N A D A ) LTD .,

T O R O N T O ,  C A N A D A .

MAGNETIC EQUIPMENT BY “ RAPID”
For the separation of . :. feebly magnetic ores such as

W O L F R A M ,  T I N ,  T A N T A L I T E ,  M O N A Z I T E ,  e t c .
specify

D e s i g n e r s  a n d  m a n u f a c t u r e r s  s i n c e  1 9 0 0

MILL DESIGN

ORE TREATMENT

ORE TESTING

PURCHASING
•

A D V I C E  O N  O R E -  
DRESSING PROBLEMS

The RAPID MAGNETTING MACHINE COMPANY LIMITED.
Works: Magnet Works, Lombard St., Birmingham. I t  'Phone Victoria 1/57-8 (TwoLines) Grams: Borings, B irm ing ham  12

49



THE MINING MAGAZINE

FLOTATION 
EQUIPMENT
Laboratory Facilities for 
Testing all Types of Ores

K N A P P  & B A T E S ,  Ltd.
10, Gate Street, Kingsway, LONDON, W.C.2

Telephone : Chancery 6770.

« W A Y S

BRITISH ROPEWAY ENGINEERING CO. LTD.
King W illiam  S tre e t  H ouse. A r th u r S tre e t , London, E.C. 4. 

Telephone No. : Mansion House, 4681—2.
Telegraphic Address : Boxhauling. Cannon. London.

THE END RUNNER MILLS Co., Ltd.,
M anufacturers o f Assay Room Machinery.

O R E  S A M P L E  G R IN D E R S
W ith M anganese Steel G rind ing  Discs.
T h e  inner disc can be readily  taken 
out for cleaning. H as a large ou tpu t. 
Fineness can be regulated while runn ing .

ASHBOURNE, Ifd ’. DERBYSHIRE.
S e e  S e p te m b e r  is su e  fo r  E n d  R u n n e r  M ill.
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TELCON
C ja tù t  P

HYDRAULIC PACKINGS
“P e rfe c t J & w t*

The unique w ater-resisting properties of 
T e lc o n  G utta  Percha render i t  an ideal 
packing m aterial for hydraulic w ork and 
for all cold w ater systems. I t  does not 
harden in use, and m akes perfect joints. 
Packings in  th e  form  o f cord, gaskets, 
jo in t rings, pum p rings, U-section ram  
rings, tapered  rings, bucket cups, valve 
balls, etc., are available for all pressures.

Full details on request.

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.
Founded 1864

Head Office : 22 O L D  B R O A D  S T R E E T , L O N D O N , E .C .2  
Enquiries  to: T E L C O N  W O R K S ,  G R E E N W I C H , S .E .IO  

Telephone : Greenwich 1040

Consult the Saunders 
Handbook for infor
m a t io n  r e g a r d i n g  
s p e c i a l  applications.

S A U N D E R S  V A L V E  C O .  L TD
C W M B R A N M O N M O U T H S H I R E

Out of harm’s way

The 'm achinery ' of the Saunders 
Valve is shut aw ay in its own 
little engine room. In there  it is 
preserved for a long life of use
fulness—out of harm's way. Nor, 
for that same reason, can this 
machinery contaminate the fluid 

being handled.
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BUYERS’ DIRECTORY.
A gitators page

Denver Equipment Co., Ltd. . .  26
Dorr-Oliver Co., L td.................... *

A ir  R eceivers
Consolidated Pneumatic Tool Co.,

L td................................................ *
Harvey (G.A.)& Co.(London),Ltd. 5 

A ssa ye rs
Johnson, Matthey & Co., Ltd. 16  

Balan ces
Oertling (L.), L td .........................  *

B all-M ills
Allen (Edgar) & Co., Ltd ............. 1 1
Allis-Chalmers Manufacturing Co. 15  
Fraser & Chalmers Eng. Works 3 
Head, Wrightson & Co., Ltd. . .  20
International Combustion, Ltd. 17  
Wilfley Mining Machinery Co., Ltd. * 

B eltin g—G utta  P ercha
Telegraph Construction & Main

tenance Co., Ltd .......................  5 1
Belting— Rubber

British Tyre and Rubber Co., Ltd *
Dunlop Rubber Co., L td  19

Blow ing Engines
Beiliss & Morcom, Ltd .................  *
Fraser & Chalmers Eng. Works 3 
Richardsons Westgarth & Co.,Ltd. * 

Boilers
Richardsons Westgarth & Co., Ltd. *
Robey & Co., Ltd.......................... 25
Ruston & Hornsby, Ltd..............  *

B rak e  Linings
Ferodo, L td ...................................  18

Cables
General Electric Co., L td  3, 23

Cem entation
Cementation Co., L td ................  53

C h em icals—M etallurgical
Cyanamid Products, Ltd   2 1
Dow Chemical Co. (Great West

ern Division)............................  13
Imperial Chemical Industries, Ltd. 24 

C hem ists—M etallurgical
British-Geco Engineering Co., Ltd. 49
Cyanamid Products, L td  2 1
Denver Equipment Co., Ltd. . .  26
Dorr-Oliver Co., L td................... *
Huntington Heberlein & Co., Ltd. 29
Knapp and Bates, Ltd................ 50
Merrill Co........................................  22

C lassifiers
Allis-Chalmers Manufacturing Co. 15  
British-Geco Engineering Co., Ltd. 49 
Denver Equipment Co., Ltd. . .  26
Dorr-Oliver Co., L td .................  ♦
Head, Wrightson & Co., L td . . . 20
Stokes (R. O.) & Co., Ltd   *

Com pressors
Beiliss & Morcom, Ltd.................  *
British Thomson-Houston Co., Ltd. 7 
Climax Rock Drill & Engineering

Works, L td ................................  55
Consolidated Pneumatic Tool Co.,

L td................................................ *
Fraser & Chalmers Eng. Works. 3
Holman Bros., L td ....................... 56
National Gas & Oil Engine Co., Ltd. * 
Richardsons Westgarth & Co., Ltd. *
Robey & Co., Ltd .......................... 25
Worthington-Simpson, Ltd  *

Concentrating T ables, etc.
Davies Magnet Works, Ltd. . . .  *
Fraser & Chalmers Eng. Works 3
Head, Wrightson & Co., Ltd. . .  20
Holman Bros., Ltd ....................... 56
Wilfley Mining Machinery Co., Ltd. * 

Cone Crushers
Allis-Chalmers Manufacturing Co. 15  
Nordberg Manufacturing Co. . .  1
Pegson, L td ...................................  4

Conical M ills
International Combustion, Ltd. 17  

Convertors
Allis-Chalmers Manufacturing Co. 15  
Fraser & Chalmers Eng. Works 3
Head, Wrightson & Co., Ltd. . 20

C onveyors &  Elevators
Fraser & Chalmers Eng. Works 3
Hadfields, Ltd ...............................  36
Head, Wrightson & Co., Ltd—  20
Pegson, L td .................................... 4
Uskside Engineering Co., Ltd. *

C up els PAGE
Mabor (1944), Ltd ........................ 46

C yan ide Plants
Denver Equipment Co., Ltd. . .  26
Fraser & Chalmers Eng. Works 3
Head, Wrightson & Co., Ltd. 20
Huntington Heberlein & Co., Ltd. 29 

C y an id e  Reagents
Cyanamid Products, Lt.d.. ......... 21
Imperial Chemical Industries, Ltd. 24
Merrill Co.................................  22

Diam ond Drilling
Canadian Longyear, L td   12
Consolidated Pneumatic Tool

Co., Ltd.......................................  *
Craelius Co., Ltd............................ 33

Disc Crushers
Hadfields, L td...............................  38
Robey & Co., Ltd .......................... 25

Dredges— Buckets, etc., for
Hadfields, Ltd ...............................  36

Dredges— Gold, Platinum , &  Tin
Firth (Thos.) & John Brown, Ltd. 27 
Fraser & Chalmers Eng. Works 3
Head, Wrightson & Co., Ltd. . .  20
Lobnitz & Co., Ltd.................... '. 24
Ruston-Bucyrus, Ltd ..................  35
Yuba Manufacturing Co.............. 32

Drill Sharpeners
Climax Rock Drill & Engineering

Works, L td................................  55
Holman Bros., L td.......................  56

Drill Steel—see Steel 
D rills . Diam ond &  Core

Canadian Longyear, L td ............ 12
Consolidated Pneumatic Tool

Co., Ltd.......................................  *
Craelius Co., Ltd...........................  33

Drills— Placer M ining &  Prospecting 
Fraser & Chalmers Eng. Works 3
Ruston-Bucyrus, Ltd..................  35

Drills— Rock
Climax Rock Drill & Engineering

Works, Ltd................................  55
Consolidated Pneumatic Tool Co.,

Ltd...............................................   *
Holman Bros., L td ....................... 56

D ryers
Birtley Co., Ltd ............................  28
Head, Wrightson & Co., Ltd. . .  20

E lectric  M otors
Allen (W. H.) Sons, & Co., Ltd. *
British Thomson-Houston Co., Ltd. 7
English Electric Co., Ltd   2
General Electric Co., Ltd 3, 23
Mather & Platt, L td .....................  3 1
Metropolitan-Vickers Electrical

Co., Ltd........................................ 9
E xcavators

Ransomes & Rapier, Ltd   34
Rustori-Bucyrus, L td ..................  35
Smith (Thomas) & Sons (Rod-

ley), Ltd...................................... 22
Explosives

Imperial Chemical Industries, Ltd. 24 
F ilters

Birtley Co., Ltd ............................. 28
Denver Equipment Co., Ltd. . .  26
Dorr-Oliver Co., Ltd .................... *
International Combustion, Ltd. 17

Flotation P lant
Birtley Co., Ltd............................  28
British-Geco Engineering Co., Ltd. 49
Cyanamid Products, Ltd   21
Denver Equipment Co.. Ltd. . .  26
Fraser & Chalmers Eng. Works 3
Huntington Heberlein & Co., Ltd. 29
Knapp and Bates, L td...............  50

Flotation Reagents
Cyanamid Products, Ltd. . . . . .  21
Dow Chemical Co. (Great West

ern D iv is io n )........................... 13
Furnaces— Roasting &  Sm elting

Allis-Chalmers Manufacturing Co. 15
Fraser & Chalmers Eng. Works 3
Head, Wrightson & Co., Ltd. 20
Huntington Heberlein & Co., Ltd. 29
Wilfley Mining Machinery Co., Ltd. * 

Fuses &  Fusegear— Electric
British Thomson-Houston Co., Ltd. 7
English Electric Co., L td   2
Metropolitan-Vickers Electrical 

Co., Ltd....................................... 9

G as E n gin es P A G E
Crossley Brothers, L td ................ 8
Crossley-Premier Engines, Ltd. 8 

National Gas & Oil Engine Co., Ltd. *
Ruston & Hornsby, L td ..............  *

G eop hysical Prospecting Instrum ents
Craelius Co., Ltd............................  33
Oertling (L) L td ............................. *
Watts (E. R.) & Son, Ltd   34

G rinding Pans
End Runner Mills Co., Ltd   50
Fraser & Chalmers Eng. Works 3
Holman Bros., L td ....................... 56

G y rato ry  Crushers
Allen (Edgar) & Co., Ltd  1 1
Allis-Chalmers Manufacturing Co. 15
Hadfields, Ltd ................................ 36
Pegson, L td ....................................  4

H eadgears
Head, Wrightson & Co., Ltd. . .  20

Hoi8t8
Consolidated Pneumatic Tool Co.,

Ltd........................  *
Holman Bros., L td ........................ 56

H ose—R ubber
British Tyre and Rubber Co., L td . *
Dunlop Rubber Co., L td  19

H ydrau lic W ashers
Telegraph Construction & Main

tenance Co., Ltd.......................  5 1
Ja w  Crushers

Allen (Edgar) & Co., Ltd.............  1 1
Allis-Chalmers Manufacturing Co. 15
Fraser & Chalmers Eng. Works 3
Hadfields, Ltd ................................ 36
Holman Bros., L td .......................  56
Pegson, L td ....................................  4

Laboratory Equipment
Denver Equipment Co., Ltd. . .  26
End Runner Mill? Co., L td   50

L am ps— M iners
Premier Lamp & Eng. Co., Ltd. 50- 

L in ings—Rubber
André Rubber Co., L td ..............  *

L oad ers—M echanical
Nordberg Manufacturing Co. . .  1

Locom otives
English Electric Co., L td  2
Hudson (Robert), L td .................  26
Ruston & Hornsby, L td ..............  *

Locom otives—D iesel-E lectric
English Electric Co., L td   2

Lubrication
Tecalemit, L td ..............................  14

M agnetic Separators
Davies Magnet Works, Ltd. . . .  *
Fraser & Chalmers Eng. Works 3
Rapid Magnetting Mach. Co., Ltd. 49

M anganese-Steel C rusher Sp ares
Allen (Edgar) & C o .,L td .............  1 1
Hadfields, Ltd ................................ 36
Head, Wrightson & Co., Ltd. . .  20

M eters
Automatic Coil Winder & Elec.

Equip. Co., Ltd.........................  30
Kent (George), Ltd.......................  —

O il Engines
Allen (W. H.) Sons, & Co., Ltd. *
Beiliss & Morcom, Ltd .................  *
Blackstone & Co., L td .................  *
Crossley Brothers, L td ................ 8
English Electric Co., L td   2
N ationalGas&O ilEngineCo.,Ltd. *
Robey & Co., Ltd ..........................  25
Ruston & Hornsby, L td ..............  *

O re Buyers
Jacks (William) & Co., Ltd. . . .  44
Johnson, Matthey & Co., Ltd. . .  16

Packings—H ydrau lic
Telegraph Construction & Main

tenance Co., L td .......................  51
P erfo rated  M etal Screens

Harvey (G. A.) & Co. (London), Ltd. 5 
P ow er T ransm ission

Wigglesworth (Frank) & Co., Ltd. 32 
P recip itation  Process

Merrill Co. . . . » .............................  22
Producers, Suction Gas

Crossley Brothers, Ltd ...............   . 8
P u lverizers

Allis-Chalmers Manufacturing Co. 15  
Fraser & Chalmers Eng. Works 3
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P A G E
56
17

B U Y E R S ’
P u lverizers—cont.

Holman Bros., Ltd.......................
International Combustion,.Ltd.

Pum ps
Allen (W. H.) Sons, & Co., Ltd.
Consolidated Pneumatic Tool Co.,

Ltd................................................
Holman Bros., Ltd.......................
Mather & Platt, Ltd.................
Pegson, Ltd....................................
Ruston & Hornsby, L td..............
Uskside Engineering Co., Ltd.
Worthington-Simpson. Ltd........

Pumps—Gravel &  A lluvial M ining 
Allen (W. H.) Sons, & Co., Ltd.
Blackstone & Co., Ltd.................
Ruston-Bucyrus, Ltd..................

Pum ps—Sand
Consolidated Pneumatic Tool Co.,

Ltd...............................................
Denver Equipment Co., Ltd. . .
Fraser & Chalmers Eng. Works 
International Combustion, Ltd.
Stokes (R. O.) & Co., Ltd  *
Wilfley Mining Machinery Co., Ltd. * 

R ailw ays—Light
Hudson (Robert), Ltd      26

R ecorders
Kent (George), Ltd....................... —

Rolls—Crushing
Allen (Edgar) & Co., Ltd  1 1
Allis-Chalmers Manufacturing Co. 15

DIRECTORY (c o n tin u e d ).
Screening P lant p a g e

Allis-Chalmers Manufacturing Co. 15
Birtley Co., L td ............................  28
Davies Magnet Works, Ltd. . . .  *
Fraser & Chalmers Eng. Works 3
Harvey (G. A.) & Co. (London), Ltd. 5

35
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3
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Fraser & Chalmers Eng. Works 3
Hadfields, Ltd...............................  36
Holman Bros., Ltd.......................  55
Pegson, Ltd.................................... 4

R opew ays & C ablew ays
British Ropeway Eng. Co., L td .. 50
Mitchell Ropeways, L td ................ 48
Ropeways, Ltd.............................. 54

Rubber—A nti-A brasion & Vibration  
Resisting

Andre Rubber Co., Ltd  *
British Tyre and Rubber Co., Ltd. *
Dunlop Rubber Co., Ltd  19

S crap er H au lage
Holman Bros., Ltd....................... 56

Head, Wrightson & Co., Ltd. . .  20
International Combustion, Ltd. 17
Nord berg Manufacturing Co. . .  1
Pegson, Ltd ....................................  4
Ross Engineers, Ltd ....................  6

S hoes & D ies
Firth (Thos.) & John Brown, Ltd. 27
Had&elds, Ltd ...............................  36
Holman Bros., Ltd....................... 56
Sanderson Brothers & New-

bould, Ltd.   ........................  *
Sink-and-Float Process

Cyanamid Products, Ltd. . . . .  2 1
Fraser & Chalmers Eng. Works 3
Huntington Heberlein & Co., Ltd. 29

Stam p B atteries
Fraser & Chalmers Eng. Works 3
Head, Wrightson & Co., Ltd
Holman Bros., Ltd....................

Steam  Pow er Plant
Allen (W. H.) Sons, & Co., Ltd
Beiliss & Morcom, Ltd...............
English Electric Co., Ltd. . . .  
Richardsons Westgarth & Co., Ltd.
Robey & Co., Ltd...........
Ruston & Hornsby, Ltd.

S tee l
Allen (Edgar) & Co.,Ltd.
Firth (Thos.) & John Brown, Ltd.
Hadfields, Ltd ........................
Head, Wrightson & Co., Ltd. . 
Sanderson Brothers & New

bould, Ltd ...............................
Surveying Instrum ents

Watts (E. R.) & Son, Ltd. . .. 
Sw itchgear

Allen (W. H.) Sons, & Co., Ltd. 
British Thomson-Houston Co., Ltd. 
English Electric Co., Ltd. . . .  
General Electric Co. Ltd. . ..  
Metropolitan-Vickers Electrical 

Co., Ltd,
* June issue. t  May issue.

25

34

7
2

3, 23

Thickeners p a g e
Allis-Chalmers Manufacturing Co. 15 
British-Geco Engineering Co., Ltd. 49

~ ’ ‘  26Denver Equipment Co., Ltd.
Dorr-OIiver Co., Ltd. . . .  ; ----- ł
International Combustion, Ltd. 17
Stokes (R. O.) & Co., Ltd   *

T ran sform ers
British Thomson-Houston Co.,Ltd. 7
English Electric Co., Ltd  2
General Electric Co., Ltd  3, 23
Metrópoli tan-Vickers Electrical

Co., L td......................................  9
T ube-M ills

Allen (Edgar) & Co., Ltd  1 1
Allis-Chalmers Manufacturing Co. 15
Fraser & Chalmers Eng. Works 3
Head, Wrightson & Co., Ltd. 20
Wilfley Mining Machinery Co., Ltd. * 

V alves
Audley Engineering Co., L td .. .  —
Saunders Valve Co., Ltd   5 1

V ee R ope D rives, “ T e x ro p e "
Wigglesworth (Frank) & Co. . .  32

W agons
Head, Wrightson & Co., Ltd. . .  20
Hudson (Robert), Ltd ..................  26

W elding—A rc
English Electric Co., L td  2
Metropolitan-Vickers Electrical

Co., Ltd ......................................  9
Quasi-Arc Co., Ltd ....................... 54

W inding &  H aulage Engines
British Thomson-Houston Co., Ltd. 7
English Electric Co., L td   2
Fraser & Chalmers Eng. Works 3
Holman Bros., Ltd.......................  56
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THE CEMENTATION CO. LTD.
OFFER THEIR SERVICES AS

Engineers, Designers, and Contractors
FOR

ALL TYPES OF MINING CONSTRUCTION
SPECIALIZING IN

SHAFT SINKING & TUNNELLING
by CEMENTATION, FREEZING, CAISSONS, PUMPING, etc.

C O N T R A C T S  U N D E R T A K E N  IN A N Y  P A R T  O F  T H E  W O R L D .

H E A D  O F F I C E  - BENTLEY WORKS, DONCASTER
T e l e p h o n e :  5 4 1 7 7 / 8  D o n c a s t e r  T e l e g r a m s :  C e m e n t a t i o n ,  D o n c a s t e r

30,000 O ldham  M iners’ Lamps w ith o u t batteries and bulbs. A  p ro p o rtio n  o f these are dual purpose 
lamps w o rk in g  fro m  batteries o r  mains (110 v. and 220 v. types). Excellent cond ition  ex A d m ira lty  
Stores. Low  price fo r  im m ediate sale. Send fo r  fu ll schedule and details to  Box N o. 249, The M ining 
Magazine, 482, Salisbury House, London W a ll, London, E.C. 2.

Must be sold. Cheap. 6,000 NIFE Safety M iners ' Headlamps com plete w ith  Head Harness and 
ba tte ry , tw in  filam ent bulbs. W r ite  Box No. 250, The M ining Magazine, 482, Salisbury House, 
London W a ll, London, E.C. 2.

53



THE MINING MAGAZINE

Alphabetical List of Advertisers.
P a g e

11
N a m e

Allen (Edgar) & Co., L td ..........
Allen (W. H.) Sons. & Co., Ltd ..............................................
Allis-Chalmers Manufacturing Co........................................... 1«?
Alluvial Dredges, Ltd  24, d2
Andre Rubber Co., Ltd ............................................................
Audley Engineering Co., Ltd............. ............ .......................
Automatic Coil Winder & Elec. Equip. Co., Ltd...............  oU
Beiliss & Morcom, Ltd ..............................
Birtley Co., Ltd ..........................................
Blackstone & Co., Ltd ..............................
British-Geco Engineering Co., Ltd----
British Metal Corporation, L td...............
British Ropes, L td . ...................
British Ropeway Engineering Co., Ltd,
BritishTliomson-Houston Co., Ltd. . . .
British Tyre and Rubber Co., L t d . . . .
Buyers’ Directory

28

52, 53 
12 
53 
55 

37-45

33

26

Canadian Longyear, L td ...................................
Cementation Co., L td ..........................................
Climax Rock Drill & Engineering Works, Ltd
Company Meetings and R ep o rts...................
Consolidated Pneumatic Tool Co., L td .............
Craelius Co., Ltd ................................. .................
Crossley Brotners, Ltd........................................
Crossley-Premier Engines, Ltd..........................
Cyanamid Products Ltd...................................
Davies Magnet Works, Ltd..............................
Denver Equipment Co., Ltd ............................
Dorr-Oliver Co., L td ..........................................
Dow Chemical Co. (Great Western Division).
Dunlop Rubber Co., L td...................................
End Runner Mills Co., L td .. , .......................... .
English Electric Co., L td....................................
Ferodo, Ltd ...........................................................
Firth (Thos.) & John Brown, L td ...................
Fraser & Chaimers Engineering Works.........
General Electric Co., Ltd..................................
Hadfields, Ltd.
Harvey (G. A.) & Co. (London), Ltd.
Head, Wrightson 8ç Co., Ltd.
Holman Bros., Ltd. . .
Hudson (Robert) Ltd.
Huntington Heberlein & Co., Ltd..
Imperial Chemical Industries, Ltd.
International Combustion, Ltd----
Jacks (William) & Co., Ltd............
Johnson, Matthey & Co., L td . . ..
Kent (George), Ltd-----
Knapp and Bates Ltd 
Lobnitz &  Co., Ltd.
Mabor (1944), Ltd.
Mather & Platt, Ltd,
Merrill Co.
Metropolitan-Vickers Electrical Co., Ltd.
Ministry of Fuel and Power.......................
Mitchell Ropeways, Ltd ........................... ..
Mond Nickel Co., Ltd.........................
National Gas & Oil Engine Co., Ltd 
Nordberg Manufacturing Co., . . . .
Oertling (L.), Ltd.
Pegson, Ltd..........
Premier Lamp & Engineering Co., Ltd 
Professional Directory 
Quasi-Arc. Co., Ltd.
Ramh Properties, Ltd,
Ransomes & Rapier, Ltd..................
Rapid Magnetting Machine Co., Ltd.
Richardsons Westgarth & Co., Ltd.
Robey & Co., Ltd.
Ropeways, Ltd.
Ross Engineers, Ltd.
Rusion & Hornsby, Ltd 
Ruston-Bucyrus, L td . . .
Sanderson Brothers & Newbould, Ltd. .
Saunders Valve Co., Ltd .......................
Smith (Thomas) & Sons (Rodley), Ltd
Stokes (R. O.) & Co., Ltd........................
Tecalemit, Ltd,
Technical Bookshop
Telegraph Construction & Maintenance Co., Ltd
Uskside Engineering Co., Ltd.................................
Watts (E. R.) & Son, Ltd.........................................
Wigglesworth (Frank) & Co., Ltd...........................
Wilfley Mining Machinery Co., Ltd........................
Worthington-Simpson, Ltd............. .yQ S^V .'V  s

te ’ Rnr>pç T .trT ....................................................JCkrv

35

Wrights’ Ropes, Ltd.
Yuba Manufacturing Co..

* June issue. f  May issij ’QLFECHNH

ROPEWAYS
62, L O N D O N  

W A L L FOUNDED 1091

LIMITED
L O N D O N ,

E . C .  2

Te lep h o n e : C le rk e n w e ll 1442/3 T e le g ra m s : Ropew ays
Lo n d o n

C o d e s : A B C  5th ed itio n , B en tle y's, M c N e ill’s

O U R  ROPEW AYS p rov ide  the  m ost 
EFFICIENT & E C O N O M IC A L system 

o f TR AN SPO R T

The
W orld’s Finest 

Arc-W elding 
Electrodes and 

Equipment
Supported by a Technical Advisory 
Service second to none. W herever you 
are, whatever your needs, the Quasi- 
Arc organisation is at your service.

T H E  Q U A S I -A R C  C O M P A N Y  LTD.
Head Office • BILSTON • STAFFORDSHIRE

Telephone: B ILsto n  41905 (6  lines)

R P - 9 8 4
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^ W o rld p ro d u ctio n  o f  m eta llic  C hrom ium  in  M O  w as1 4 0 5 ,5 0 0  lo n g  io n s

This is largely an estimated figure, the. latest completely 

verified totals kindly supplied by D r. D avid Williams, 

M .Sc., B .E n g ., M .Inst.M .M ., Sec. G .S ., being those for 

1938 when the world production was given as 1,100,000 

tons. Subsequent changes included a big increase in 

Philippines .production (presumably lost during the 

Japanese invasion).

C L IM A X  Rock D rills, A ir Com pressors and other 

mining plant are again stepping up production o f 

economic minerals in all parts o f  the world. We will 

gladly send you catalogues.

CLIMAX ROCK D R IL L  & E N G IN E E R IN G  WORKS, LTD.,
4, Broad Street Place, London, E.C.2.

Works . Carn Brea, Cornwall.

 ClIMAX
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‘ OPERATOR! Stand E a s y !”

AT LAST . . • a f u l l y  a u to m a tic  D r i f t e r  
ivltich  w i l l  b e t t e r  y o u r  b e s t  D r i l l  D u n n e r
Rate o f feed automatically contro lled accord
ing to  the hardness o f the form ation being 
drilled  ! This is the great difference between 
power-feed and Holman auto-feed. It not 
only vastly affects performance but reduces 
maintenance costs. An exclusive patented 
feature ensures the s tr ik ing  po in t o f the 
piston being kept constant. Stalling due to

BROS. LTD.

overfeeding and slow penetration due to  
underfeeding are elim inated. Both are 
frequent causes o f damage to  the  machine in 
inexpert hands. N ow, w ith o u t stra in and 
irrespective o f the human element, the  d r ill 
achieves the maximum footage o f w hich i t  is 
capable. There is only one feed co n tro l— a 
reversing lever.

C A M B O R N E -  * -  E N G LA N D
Te le p h o n e  : C A M B O R N E  2275 

G ram s : A ir d r il l ,  C a m b o rn e

Lo n d o n  O ffice :

B R O A D  S T R E E T  H O U S E , E .C .2

SPECIALISTS & PIONEERS IN PNEUMATIC EQUIPMENT
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