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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
. ERITH, K EN T. l o n d o k  o f f i c e ; m a c h e t h c w s e , k i h c s w a y  :

(Proprietors : The General Electric Co. Ltd.)
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A. C . W in d er Motor w ith Dynamic 
Braking at a Yo rksh ire  co llie ry ; the 

Control. Desk is shown in the foreground

« T O w m s M i Y  m w p 's m m m  

DC. DYNAMIC BRAKING
„  for  A C  W O N D E R S

/• #   _

{ ^ ¡ j f U . . « * * /  ^ h is  f ° rm  ° f  B r a k in g  c a n  b e
f i t t e d  t o  e x i s t i n g  e a u i o m e n t .

C EN T R A LIS ED  C O N T R O L  W IT H  D R IV E R ’S 
D ESK  incorporating :—

• Control Levers.
* Instruments.
•  Miniature Precision 

Depth Indicator.
* Shaft Signals.

Servo operation of Liquid Controller.

f i t t e d  t o  e x i s t i n g  e q u i p m e n t .

Our engineers are always available to discuss your 
Winder problems.

T H E  ENGLISH E L E C T R IC  C O M P A N Y  LIM ITED
L o n d o n  O ff ic e : Q U E E N 'S  H O U S E ,  K IN G S W A Y ,  L O N D O N ,  W .C .2  

W O R K S: STA FFO RD  • PRESTO N  • R U G BY • BRADFORD • L IV ER P O O L
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SALIENT POLE-SYNCHRONOUS INDUCTIONMOTORS for COLLIERIES
ł A

Large num bers of this type of m otor are in operation driving  

C o m p resso rs , Fans, etc.

Advt. o f The General Electric Co., Ltd., Magnet House, Klngsway, London, W.C.2
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VALVES

k L U B R I C A N T

! \ S C R E W

R E S I L I E N T
P A C K I N G '

L U B R I C A N T
^ G R O O V E S

VITAL FOR 
POSITIVE 
SEALING

L U B R I C A N T / B A S E  C H A M B E R

The LUBRICANT SEALS
against Leakage
m  the ‘Audco ’ Valve 
the plug is positive ly but 
resilien tly  seated and the lub
ricant, besides sealing it against 
leakage, reduces the friction of turning.
If stuck through disuse, the valve —  again 
because of the lub rican t— can be eased 
and turned by the application of pressure. 
A ll ‘Audco’ Valves are tested hydraulic- 
a lly to ensure perfection of m anufacture, 
co rrect assembly, absence of porosity 
and uniform ease of operation. Y o u r 
own Inspectors are welcomed to be 
present during testing, and testing certifi
cates w ill always be furnished on request.

S E R V I N G  ALL F I E L D S

FOR A L L  P R E S S U R E S

M-W.JO

A U D L E Y  E N G I N E E R I N G  
C O .  L T D .

N EW PO R T , SHRO PSH IRE, E N G L A N D  

Telephone : N E W P O R T , Shropshire 3246

A typical ‘Audco’ 
Installation at a 
Chem ical w o rks .

on Salt Liquors.

AND  T E M P E R A T U R E S
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"Harco
WOVEN WIRE SCREENS

M anufactured from  specially  toughened steel to  resist abrasion  
and fractu re , “ H a rc o ”  Screens last longer. Let us quote you 
for Screens that w ill reduce y o u r m aintenance costs and give 
you increased o utp ut w ith  tro ub le-free  serv ice .

Catalogue M269 sent on request.

C.A.H ARVE Y & Co. (l o n d c n ) Ltd.WOOLWICH ROAD. LONDON S.E.7.
5
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ROSS ENGINEERS
LTD.

i t  Send f o r  Catalogue B2/B3
6

1 1 ,  W A L P O L E  R O A D ,  
S U R B I T O N ,  S U R R E Y .

Telephone :
E lm b r id g e  2345.

400
T o n s
per
H o u r

RECENT ROSS CRUSHING PLA NTS
900 Tons pe r H our for—
APPLEBY -FRO D IN G H A M  ST E E L  Co., L td. 
U N IT ED  STEEL COM PANIES, LTD.
200 Tons per H our for—
T H E  LANCASHIRE STEEL CORPN., LTD.
400 T ons per H our for—
TH E  O X FO R D S H IR E  IRO N STO N E Co. L td.

Io n '
. i n

per
H o u r

R o ss B e lt C o nveyor In s ta l la t io n
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Two of three Steam Turbine- 
driven Gas Boosters installed 
in the Fulham Gas W orks of 
The Gas Light & Coke Co ., Ltd.

M O TO R -D R IV EN  
C O M P R E S S O R S ,  
B LO W E R S , AND  
E X H A U S T E R S .

B T H R U G B Y
THE B R ITIS H  THOMSON-HOUSTON COMPANY LIM IT E D . RUGBY. ENCLAND. A 3677

P rin c ip a l O v ersea s  R e p r e s e n ta tiv e s  fo r  T h e  B T H  C o m p a n y  :
A U S T R A L IA . Sydney: Australian General Electric Proprietary Ltd., G .P .O . Box 2517.

M elbourne : Australian G eneral Electric Proprietary Ltd.. G .P .O . Box 538-F.

N E W  Z E A L A N D . W ellington : National Electrical &Engineering Co., Ltd., P .O . Box 1055.

C H IN A . Shanghai : Inniss & Riddle (China) Ltd., 43, Yuen Ming Yuen Road.Hong Kong : Inniss & Riddle (China) Ltd.. 1st Floor David House, 67-69, Des Voeux Road Central.IN D IA . Calcutta :Associated Electrical Indus
tries (India) L td ., P .O . Box 271.Bombay : Associated Elec
trical Industries (India) Ltd., P .O .B ox  484.

R H O D E S IA . Bulawayo : Johnson & Fletcher L td., P .O . Box 224.
S O U T H  A F R IC A .Johannesburg : Wilson & H erd Ltd.. P .O . Box 7733. 

Capetown : Wilson & H erd, Engineering (P ty .), Ltd. P .O . Box 1459.
W E S T  A F R IC A .Sekondi, Gold Coast Colony • T he W est African Electrical 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 .
N airob i: R . G. Vernon & Co., P .O . Box 124.
N airob i: British East Africa Corporation (1939) Ltd., P .O . Box 182.
Dar-es-Salaam : Lehmann’s(Africa) Ltd. (for lamps 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 rld .
7
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A T Y PIC A L  CR O SSLEY - P R E M IE R  
H O R IZ O N T A L  ENCLO SED  

M U L T I-C Y L IN D E R  D IE S E L  E N G IN E  
Sizes up to 4,000 B .H .P .

CROSSLEY-PREMIER ENGINES LTD. 
S A N D I A C R E ,  N r .  N O T T I N G H A M
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Every 
inch a 
Screen

PEGSON-TELSM ITH

S C R E E N S
make the Grade

T h e  best ad vertisem en t of a Pegson-Telsm ith  
H eavy D u ty  Screen  lies in its p roductio n . T h e  
m achine is designed and built to  do faster grad
ing of th e  highest standard. Positive co ntro lled  
vibration  produces a c ircu la r m ovem ent in a 
vertica l plane causing the aggregate to  dance  
upon th e  mesh. T h e  screen  and the v ib ra t
ing unit are perfectly balanced and no e x tra

load is im posed on the supporting  stru c tu re . 
T h e  steel shaft w ith  its self-aligning cy lindrica l 
ro lle r  bearings is m ounted on the horizonta l 
fram e of the equ ipm ent. You  can depend upon  
the Pegson-Telsm ith H eavy D u ty  Screen  for 
both non-stop efficient operation  and a p er
fectly  graded p roduct. W r it e  for th e  fullest 
d etails, w hich  w ill be w illing ly  supplied .

For the grading of sm aller sizes the Pegson- 
Telsm ith  L ive W ire  Screen and the Pegson 
Open Deck Screen possess all the qualities of 
the heavier equipment. They rapidly stratify 
and accurately grade material at a high rate of 
speed upon economical power consumption.

PEGSON Ltd.,
Iddesleigh House, Caxton St., Westminster, 
London, S.W . I. Phone : Abbey 2373.

W o rks : C O A L V IL L E ,  Leicestershire.

9
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SEND FOR THIS 
BOOKLET

This new and attractively illustrated 
booklet •— issued by the Ministry of 
Fuel and Power — sets forth in simple non-technical language the theory and 
practice of the Structural Insulation of 
Industrial Buildings.

It shows how to save money on the 
capital cost of new buildings and how this initial economy is followed by a 
reduction in operating costs.

It illustrates how structural insulation 
can be applied to existing buildings to 
ensure substantial annual fuel savings,

and quotes the case of an actual factory 
where a simple measure of insulation, 
carried out without interfering with pro
duction, saved 42% of the heating fuel and led to increased production.

It tells of the materials to use, how to 
use them and how much of them  to use.

Specially written for management, 
every Executive concerned with the design, 
erection or operation of industrial buildings, should study this booklet.

I t  includes sections on
•  The Theory of Structural Insulation

' •  W hat Structural Insulation Saves.
•  How it can be applied to existing

buildings.
•  Alternative methods of insulation

for various structures, etc., etc.

Write now for a copy to the Ministry of Fuel and Power, Fuel Efficiency Branch, Queen Anne’s Chambers, Dean Farrar Street, S W .l.

STRUCTURAL 
INSULATION
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w Me t r o v ic k X  
f  th ru stors 1 operating main' la n d  auxiliaryi t  brakes (Mesh & i
^ h a n d  w heel cut a w a yM  

to show i
^^^thrustor) I

r K  its  h p \
M etrovick  ' 

m o to r d riv in g  
t a  m an -rid in g  i 

hau lage jA

Increased safety with consequent increased 
output is assured in this Beckett & Anderson 
man-riding haulage, through automatic 
control by main and auxiliary brakes. Each 
brake is operated by a FLAM EPROOF 
electro-hydraulic thrustor which applies the 
necessary pressure smoothly, rapidly and 
with full reliability.

The main driving motor is a Metrovick 
125 h.p., 2,200 v. type FW  machine. It is a 
Slipring Induction motor w ith totally- 
enclosed fan-cooled enclosure certified as 
fully FLAM EPROOF.

>PO!
k e

r T r r T n i r n i ^ ^  —  co.. l t d .
TR A FFO R D  PA R K  M A N C H ESTER  17.

1 1  J/M 602
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O j g

o n

jliiimli d d  M <kt
D ia m o n d  C o 1 '1 ’

5 m  T h e  Value of C o re  Sam ples.

D r ill co res give you an actual section  

of ro ck  o r o re  form ation as it ex ists  

at depth . Laid o ut in th e  o rd e r  rem oved  

from  th e  co re  b arre l, co res furn ish  an 

accurate  record  of m aterial penetrated  

by y o u r  bore hole. Physical charac

te r ist ics  of ro ck  are  revealed . C o re s

from  o re  form ations should  be halved  

ho rizo n ta lly  w ith  a co re  s p litte r . O n e  

half can be analysed w ith  sludge o r  

cuttings for m inera l co n ten t, and the  

o th e r half retained  for p erm anent 

reco rd . In a given e x p lo ratio n , sam ples 

th us reco vered  yield  data on the  

location, s ize , and qua lity  of y o u r  o re  

body.

The LO N G Y E A R  Pioneer Straitiine—
A  Small Drill for Prospecting

Many like ly  m inera l prospects are in rough 
co u n try  and in rem ote  regions. In o rd e r  to  co re  
d rill them  to  p rove values you need a light, com pact 
m achine easy to  m ove and handle in such areas. T h e  
p etro l-d riven  P io n eer Stra itiin e  is built for ju st such  
purposes. D rillin g  capacity is 600 ft. of f- in . co re .

T h e  P io n eer is low  in cost. A lso  it is econom ical 
in o peratio n  due to  high d rilling  efficiency and the  
use of b o rtz  bits.

If desired  the d rill is available w ith  an a ir  o r  
e le c tr ic  m o to r for underground d rilling . W r it e  for 
p articu lars.

CANADIAN LONGYEAR, LIMITED, North Bay, Ontario, Canada
LO N D O N  R EPR ESEN TA TIV E  

AUSTIN H O Y  AND CO M P A N Y , L IM ITED , 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 la n d ; Johannesburg, S .A . ; P erth , 

W estern  A u s t r a l ia ; W elling ton , N ew  Zealand .

12
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UNIFORMITY
The constant uniformity of Bear Brand Xanthates 

is one of the outstanding characteristics of these widely 
accepted flotation reagents.

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

Z3— Potassium  Ethyl X an tha te
Z4— Sodium Ethyl X an tha te
Z5 *— Potassium  Amyl X an tha te
Z6 *— Potassium  P entaso l Amyl X an th a te
Z8 — Potassium  S econd a ry  
Butyl X an th a te
Z9— Potassium  Isopropyl X an tha te
Z10— Potassium  H exyl X an tha te

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

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

THE D O W  CHEM ICAL CO M PA N Y
S A N  FRANCISCO CALIFORNIA, U . S .A .

pioneer producers of Xanthates 

for metallurgical use

C H E M I C A L S  

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

13
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H ere  is one of 16 A veling -Barfo rd  4 J  yard  D iese l 

S h uttle  D u m p ers, supplied  to  M r. H a rriso n  & C o ., of 

Leeds, in 1945. Repeat o rd e rs  for tw o  in May th is  

year and a fu rth e r  four in June show  th at M r. H a rriso n  

values th e  econom y of the diesel m achine w ith  its 

shuttle  w o rk in g .

A verag e consum ption for 8 -ho ur day 2 /3  gallons of 
diesel oil.

F irst in troduced  in 1939, o ver 150 already at w o rk .

AVELING-BARFORD, LTD
G R A N TH A M , EN G LA N D

 Leaders in Road Construction & Building P lan t- - - - - - - -
14
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Producer of the W orld’s Widest Line of Major Industrial Equipment 
. . . over 1,600 Different Products that Further Good Living !

A L L IS -C H A L M E R S  M A N U F A C T U R IN G  C O M P A N Y  offer products of quality  and 

in tegrity  as th e  bu ilders of th e  w o r ld ’s w id est range of m ajor industria l equ ipm ent. 

For A llis-C h a lm e rs  builds complete p o w er g eneratio n , d istrib u tio n  and co n tro l equ ip

m ent— pum ps— m o to rs— V -b e lt d rives— crushing , cem ent and m ining equ ipm ent—  

flo ur— m illing , food and chem ical processing equ ip m ent— in all, o ver 1,600 different 

products th at aid in d u stry  and fu rth e r good liv in g ! Y o u r  enq u iries for inform ation o r  

lite ratu re  w ill receive  p rom pt attentio n  fro m —

ALLIS-CHALMERS 
MANUFACTURING COMPANY,

T O T T O N , S O U T H A M P T O N
T e leph o n e : T O T T O N  3161/2.

15

N ew  design im provem ents are m aking jigging  a preferred m ethod fo r  concentrating certain  types o f  ores which cannot be economically treated otherwise. H ere is one o f  the newer A llis-C halm ers  6 fo o t by  17  f t .  9 inch  H ancock Jigs w ith steel box and six drags. This j ig  has a capacity o f  75 T P H  o f fe e d  which is m inus f  inch plus  10 mesh. Each  drag has 25 to 35% greater capacity than  older designs. For any type o f  concentration  equipm ent— both g ra v ity  and flo ta tion  machines— see A llis-C halm ers.
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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

16

For 70 years the leading name inXCAVATION

A 5-W  Diesel W alk

ing Dragline with 

150 foot boom and 

2 \  y a r d  b u c k e t  

stripping cover in 

an ironstone mine.
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B A L L  & T U B E  M IL L S

A 4-FT. x  8-FT. BA LL MILL ASSEMBLED IN O U R W O R KS

We also manufacture 
M I N E  H E A D F R A M E S  A N D  
A C C ESSO R IES , NISSEN STAMP  
MI L L S ,  A K I N S  C L A S S I F I E R S ,  
R U G G L E S -C O L E S  & L O W D E N  
DRYERS, V IBRATIN G SCREENS, 
R O T A R Y  D R U M  F I L T E R S  

and other Ore Dressing equipment

HEAD, WRIGHTSONeCL™
S T O C K T O N  FO R G E, S T O C K T O N -O N -T EES
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R e c e n t d ev e lo p m en ts  in  ra d io  science p re se n t th e  su rv ey o r w ith  a  new  
in s tru m e n t o f  ex tre m e  u tility  a n d  p rec is io n , th is  is th e  D e c c a  N a v ig a to r . 
S u rveyo rs  e n g ag ed  in  co m p le tin g  th e  a c c u ra te  m a p p in g  o f  la rg e  a re a s  o f  
b o th  la n d  a n d  sea w ill fin d  th a t  b y  u s in g  th e  D e c c a  N a v ig a to r  th e  w o rk  
c a n  b e  acc o m p lish ed  in  b u t  a  fra c tio n  o f  th e  tim e  re q u ire d  b y  o ld e r 
m ethods.
W o rk in g  fro m  a n  easily  e re c te d  t ra n s p o r ta b le  ra d io  t r a n s m itt in g  s ta tio n  
th e  D ecca  N a v ig a to r  gives a  co n tin u o u s  f ix  o f  p o sitio n  o n  d ire c t  re a d in g  
d ia ls fo r b o a t, ’p la n e  o r  m o b ile  p a r ty , to  a  d eg ree  ó f  a c c u ra c y  so h ig h  
a n d  a t  a  tim e  cost so low  as to  rev o lu tio n ise  th e  w ho le  p ra c t ic e  o f  
su rvey ing .

The Decca Survey Department will gladly quote you fo r  
a Navigator equipment to suit your specific needs i f  you will 
tell them the nature o f your business and the areas you pro
pose to survey. I f  required, a Decca Engineer will be sent to 
discuss the matter with you. No obligation will be incurred.

The Decca Navigator Company9 Lim ited

( S u r v e y  D e p a r t m e n t )  1 -3  B r i x t o n  R o a d ,  L o n d o n ,  S .W .9  

t e l e p h o n e :  R e l i a n c e  3 3 1 1  t e l e g r a m s  a n d  c a b l e s :  D e c n a v ,  L o n d o n
18
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Where space is limited, or where any arduous work 
has to  be done, Dunlop hose will give you the most 
trouble-free results, because it combines exceptional 
flexibility with rugged strength and resistance to wear.
OBTAINABLE FROM YOUR USUAL FACTOR OR WHOLESALER

D U N L O P w

D U N L O P  R U B B ER  CO . LT D . (G EN ER A L  R U B B E R  G O O D S  D IV IS IO N ), C A M B R ID G E  S T R E E T . M A N C H E S T E R

5 —2 19 46/GRG/17



T H E  M IN IN G M AGAZINE

ROPE PROBLEMS
gRITISH Ropes Limited offer their 
services to manufacturers faced  
with rope problem s. These prob
lem s are highly technical: they 
involve practical know ledge of 
rope usage only to be gained by  
the most extensive experience.

For many years British Ropes 
Limited have made ropes and 
f it t in g s  for  e v e r y  in d u s tr y  
throughout the world. T h eir  
practical experience is unique. 
There is no rope problem  to 
which they are unable to find 
the answer—and supply the rope.

BRITISH ROPES LIMITED
M A N U F A C T U R E R S  O F  W IR E  R O P E ,

W IR E , H EM P C O R D A G E  & C A N V A S

Head  Office: D O N C A S T E R ,  E N G L A N D
___________________________ BR .20

Swift action—  
Sure closure

Sure closure is a feature of all 
Saunders Valves. The resilient 
Diaphragm, of a grade to suit 
the fluid under control, ensures 
this even with gritty contents. 
Here is a model with quick- 
acting " O N - O F F ” control, one 
of many patterns available for 
special applications.

T h e  H a n d b o o k  
g i v e s  d e t a i l s  
an d  technical data.

 r '^_"'tlaciasin wns-ii j
S A U N D E R s 'H S S B K fc  V A L V E  C O  . L T D 
C W M B R A N  • N E W P O R T  • M O N M O U T H S H I R E
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I

T H O S .  F I R T H  fr J O H N  B R O W N  L T D . ,  SHEFFIELD
TD

21
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R O T A R Y
K I I A S  «ft COOLERS

For Lime, ^ulphate, Vanadium, W olfram , Lithopone, 
Fluorspar, Diatomaceous E arth, etc.
Complete Plants can he supplied.
K ilns from  2f t .  to 10f t .  6 in. diameter and up to 350f t .  
long are made hy Edgar A llen c& Co., L td .
A  trained mechanical and chemical staff deals w ith  
problems. Submit yours to—

E D G A R  A LLEN  & CO, L IM IT E D .
IM PERIAL S T E E L  W O R K $:-SH EFFIELD .9  '■

22
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ROBERT HUDSON Ltd. ■“ “ “  LEEDS
L O N D O N  O F F IC E  : 21, Toth ill Street, S .W . I. 'Pho ne: W hiteha ll 7127.

HUDSON
T H E  M IN IN G  M AGAZINE

CAST STEEL  
WHEELS

M ADE IN
OUR OWN STEEL FOUNDRY

Also Makers o f
COMPLETE WHEELS AND AXLES

Quick Deliveries

Write to-day for catalogues A2/BI.,'[3604/A., and 3704/BL.

DENVER EQUIPMENT  
C O .  L T D. ,

S a lisb u ry  H ouse, London W a ll, LO N D O N , E .C . 2.
T e lep h o n e— M O N a rc h  3 7 5 0 .
D E N V E R  —  T O R O N T O  —

C a b le — *'D e c o l o n L o n d o n .
J O H A N N E S B U R G  —  N E W  Y O R K

Denver S ID E  A IR -L IF T  A gitators (top left) have wide 
application for norm al cyanide pulps^and industrial w ork.

Denver SU P ER -A g itato rs  '(right) for~[cyanidation of con
centrates w here intense agitationjand aeration is required.

Denver C O N D IT IO N E R S  (a re  [an inexpensive unit for 
m ixing and conditioning of ^flotation [pulps. They have 
m any other uses.
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IMV I  NIGHT
year in and year out Robey plants are 

giving reliable service
T h is  is th e  d irect resu lt o f th e  en te rp rise  and in itiative  

exercised  by Robey of L inco ln  th ro ugh out many years exp erience  in 

the m anufacture o f :—

D IESEL EN G IN ES  
STEAM  EN G IN ES  
BO ILERS  
M IN IN G  PLA N T

RO AD  A N D  Q U A R R Y  PLA N T  
AIR CO M PRESSORS  
FIBRE M A CH IN ER Y  
CA STIN G S O F A L L  SIZES

R O B E Y  E- CO LTD L I NCOL N
London  Office Commonwealth Bank Chambers 

10. Old Jew ry E C.2.
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STANDARD DUMPY LEVEL

It has the following 
IMPORTANT A D V A N T A G E :

i f  Maximum Recovery and Efficiency 

Minimum Zinc Consumption 

■fa Higher Grade Precipitate 

■Ar Easier Melting and Refining 

■A* Simplified and Economical Operation

is MERRILL-CROWE Process
Recognized as "STANDARD PRACTICE”

in the Precipitation of Cyanide Solutions
Because it has fully proved itself under 

all k inds of conditions and requirem ents for m ore than  half 
a century.

H~« MANAGERS rely on M errill-Crow e to  safeguard bullion
—v* I return  from their entire chain o f operations.

M ill SUPERINTENDENTS insist on M errill-Crow e efficiency 
to insure maximum recovery w ith m inim um  losses and 
lowest operating  costs.

M ill operators can’t afford to gam ble w hen it comes to  the p re 
cipitation operation. Full details, estimates and eng ineering  
service available on request. Write today, stating your requirements.

M E R R IL L  C o m p a n y
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  

302  B A Y  S T R E E T , T O R O N T O , O N T.
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metallurgical consultants and contractors

Below : B .N .F, 
M agnetic 

Separators

Left :
Sink and Float 

G ravity  
Concentration

Below :
Dwight Lloyd  
Sintering Plants

Huntington, Hebe He in a Coltd

Left :
Herreshoff

Roasting
Furnaces
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IN MODERN MINING3
The greater use of

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

I M P E R I A L  C H E M I C A L  I N D U S T R I E S  LTD.
EI2 L O N D O N ,  S . W . l .

COMING UP..  
FULL UP...

The Alluvial Dredge removes maximum 
quantities of alluvial deposit with ever/ 
bucket and recovers maximum quantities 
of dredged metal in its efficient treat
ment plant. It gives consistent trouble- 
free performance because down to the 
last detail it is designed for hard work 
and to suit the specific requirement of __ 
each property. Further interesting 
features w ill readily be made available 
on hearing from you. ALLUVIAL DREDGES l t d

55/61, MOORGATE - - - LONDON
Telephone: MONarch 5101.

A SSO C IA TES
L O B N IT Z  and Company L td . Y U B A  M anufacturing C o y .
Renfrew , Scotland. San Francisco , U .S  A

T A Y L O R  W H A R T O N  Iron and Steel C o y .,
High Bridge, N .J ., U .S .A .
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For H a u l a g e
in

MINES it

RUSTON OIL ENGINED LOCOS
R U S T O N  & H O R N S B Y  L T D .  • L I N C O L N

A ss o c ia te d  w ith  D A V E Y . P A X M A N  & CO.. L T D ..  C O L C H E S T E R

QUARRIES
A ll round operation  is 
t h e  k e y n o t e  o f  t h e  
R u s t o n  O i l  E n g i n e d  
Loco. U n d er the most 
arduous conditions the  
Ruston m achine has proved its ab ility  to  give satisfaction, 
w h e th e r it be on the surface o r for underground use, for 
narro w  o r  standard gauges.

T h e  Loco  is made e n tire ly  by Ruston— th ere  being no 
divided responsib ility .

Ask fo r descrip tive  Catalogue.

FLA M EPR O O F  
MINE LO C O
A ll gauges 1 ft. 6 in. to  3 ft . 6 in.

I .C .E .  approval N o. I o f  the 
B ritish  Mines Dept.
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C u rre n t, A .C . and 
D .C  (0 to 10 amps.) 
Voltage, A .C . and 
D .C . (0 to 1000 v.) 
Resistance (up to 

40 megohms) 
Capacity (0 to 20 

mfds.) 
Audio-frequency

Power O utput 
(0 to 2 watts) 

Decibels ( — 25 Db. 
to +  16 Db.)

The AvoMeter is one of a useful 
range of ‘‘ Avo ”  electrical testing 
instrum ents which are m aintaining the 
“  Avo ” repu ta tion  for an unexcelled 
s tan d ard  of accuracy and depend
ab ility— in fact, a s tandard  by which 
o ther instrum ents are judged.
S o le  P ro p r ie to r s  a n d  M a n u fa c tu r e r s :—

A u to m a tic  C o il W in d e r  & E lectrica l Equ ipm ent

H E  M odel 7 U n iv e r sa l A v o M e ter  is  
th e  w o r ld ’s m o s t  w id e ly  u sed  c o m b in a t io n  
e le c tr ic a l m e a su r in g  in s tr u m e n t . I t  p ro 
v id es  5 0  ra n g e s  o f  r ea d in g s  a n d  is  
g u a r a n te e d  a c c u r a te  to  B .S . f ir s t-g r a d e  
l im its  o n  D .C . a n d  A .C . fro m  2 5  c / s  
to  2  K c / s .  I t  is  s e lf - c o n ta in e d , c o m p a c t  
a n d  p o r ta b le , s im p le  to  o p e r a te , and  
a lm o s t  im p o s s ib le  to d a m a g e  e le c tr ic a lly .  
I t  is  p ro te c te d  b y  a n  a u to m a t ic  c u t -o u t  
a g a in s t  d a m a g e  th r o u g h  sev e r e  o v e r lo a d ,  
a n d  is  p ro v id ed  w ith  a u to m a t ic  c o m 
p e n sa tio n  fo r  v a r ia tio n s  in  a m b ie n t  
tem p er a tu r e .

C o . Ltd.. W in d e r H ouie , D o u {lu  S t ., London, S .W . I 
'Phone : Victoria 3404-9

to
° i S8 W "s a t

J r
-delA t" A t t

<jers ’ ¿ e r f '0)0*
C m I T U  O t A n & a a n d  
■9 1* 811 r i  CxcaAtàtô̂ d
T H O M A S  SM ITH  & S O N S  (Rodley) L T D ., R O D L E Y , L E E D S  

Specialists in the design and manufacture of Cranes and Excavators
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6,500 feet Capacity.
C o re s  : U p  to  4 f  inch d iam eter. H ydrau lic  Feed. 6 D rilling  Speeds.

CRAEL1US COMPANY. LTD.
12, CLARGES STREET, LONDON, W .l

T E L E P H O N E : GRO SVEN O R 1378/9
TELEG R A M S : C R A E L IU S , LONDON

A gents fo r
T H E SW EDISH  D IA M O N D  R O C K  D R ILLIN G  C O M P A N Y

CraeliusJ > XO-2
D IA M O N D  CO RE DRILL
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I f  you want sm all parts

or big  
fabricated units

D o you know what Birtley can do ? They have the men and the 
facilities for fabrication of all kinds; sheet metal and plate work of 
every description ; precision-machined small parts and components ; 
plastics moulds and machinery manufacture ; design and manufacture 
of complete coal cleaning and materials handling plant. Ample 
capacity for weldings and fabrication. For small jobs or big jobs (to 
your design or to our design) send your enquiries to BIRTLEY. can do it

T H E  B I R T L E Y  C O M P A N Y  L I M I T E D B I R T L E Y C 0 D U R H A M
______________ 1 07

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
MAKERS OF «TEEL ROPES • HEMP ROPE • CORDAGE & TWINES

steel Rope for the job Is of

w iie re  safety, long life 

all w ork ing  conditions are

&ve b&en constructors of the right 

rope fo r th e  Jo b  for a great number of years.

F u r t h e r  p a r t j f i la r s  o f  Stee l R op e s  f o r  any p u rp o se ,  o r  

advtce Oft special c o n s t ru c t io n s  w ill be g la d ly  g iv e n  on  

r °  W r i g h t s ' Te chn ica l D e p a rtm e n t .

Photograph b/ kind permisiion of 
Ruston Bucyrus Ltd.. Lincoln.
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EFFICIENCY 
INDUSTRIAL PLANT

WESTGARTH 
BROW N B O V E R I .  LTD.

H  A  R T  l_ E  P O O  L

M A G N ET IC  SEPARATO RS BY “ RA P ID
For the separation of . . feebly magnetic ores such as

WOLFRAM, TIN, TANTALITE, MONAZITE, etc.

0  Phenom enal B elt Speeds

£  High efficiency

0  Sim ple ad justm ent

£  A va ilab le  for belt drive  

o r  e le c tr ic  m o to rs

Fo r tw o  m inera ls of d iffer

ent m agnetic p e rm ea b ility  

w e offer the  

“  R A P I  D O  R E  ”  

o r

type O .G .

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

The RAPID MAGNETTING MACHINE COMPANY LIMITED.
Works: Magnet Works, Lombard St., Birmingham. 12 Phone:Victor/a HS7-8 (Two Lines)  'Grams: "Borings, Birmingham. 12
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A P R O D U C T  O F  T H E

B R O O K  H O U S E • P A R K  L A N E • L 0 N 0 0 N W.  1 ISt e l e p h o n e : m a v f A IR 3 0 6 7/  8 TEL E C PP MS: NORDBERG.  AUOLEV LONDON w
H e a d  O f f ic e  M I L W A U K E E  ■ W I S C O N S I N  • U  • S ■ A
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BUCKET PINS 
BY YUBA

Y U B A  bucket pins are carefully forged from  alloy steels m achined, heat 

treated , and made to  specifications w hich  are based on field serv ice  data recorded  

continuously  for alm ost 40 years.

Y U B A  bucket pins have proved th e ir  w o rth  under th e  toughest dredging  

conditions in every  part of th e  w o rld .

Y U B A  have im proved and expanded th e ir  m anufacturing facilities, 

enabling a h igher degree of accuracy and increased p ro d uctiv ity  to  be obtained  

for the benefit o f th e  dredging industry.

v u b a  m n n u F R C T U R in c  c o .
351 C a l if o r n ia  St., S a n  F ra n c isco , C a l if o r n ia  

A G E N T S : 

n U U U I f l l  DREDCE5 LTD.
5 5-6 1  M oorg ato , London E. C . 2

l iu u B a iw i i i i i i i i i f f f f in f f r H iT g f f l i
Tem porary Address :— Renfrew , Scotland.

V "  ROPE 
DRIVES

FRA N K

WIGGLESWORTH
ENGINEERS s co LTD'

S H I P L E Y  Y O R K S

Phone : S H IP L E Y  1666/7/8 

G ram s : C L U T C H  S H IP L E Y

FO R R E L I A B I L I T Y
SP EC IFY

WIGGLESWORTH — "TEXROPE" V DRIVES
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They stayed in action— at W aterloo ! 
In  face o f repeated attacks the B ritish  
squares stayed in action, and wrote a 
glorious chapter in the annals o f history.

‘They stayed in action’
For pum ping abrasive pulps we claim that Vacseal pumps stay 
in  action longer than any other. For the jobs that really 
punish a pum p you need the Vacseal. T he Vacseal design 
eliminates gland wear. N o sealing water is required. An 
open type 3-bladed impellor ensures that the pum p cannot 
choke. T he working parts are built in ‘ Ferloy ’ work- 
hardening metal, or rubber-covered for neutral or acid circuits.

VACSEAL PUMPS

The Technical Staff o f International Combustion Ltd. are always ready 
to bring their exceptional experience to any pumping or mining problem.

Part of a recent contract 
of Vacseal Pumps with overhead 

drive for k a ta n g a  (Central Africa).

INTERNATIONAL Ü  COMBUSTION L™
N I N E T E E N  W O B U R N  P L A C E ,  L O N D O N W . C . I  • W O R K S :  D E R B Y

C. 1 7

37



T H E  M IN IN G  M AGAZINE

MINING 
D R I L L  
S T E E L

‘ H E C L A I 8’

/
6

1
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CATALOGUE No. 4 5 7  SENT ON REQUEST.
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The Mining Magazine
P u b l is h e d  o n  th e  1 5 th  o f  e a c h  m o n t h  a t S a l i s b u r y  H o u s e ,  L o n d o n ,  E.C. 2 , 

fo r  M i n i n g  P u b l i c a t i o n s , L t d .

Editor : F .  H ig h a m , A.R.S.M ., M .Sc., Assoc.Inst.M.M.
Manager : St. J. R. C. S h e p h e r d ,  A .R.S.M ., D .I.C ., F.G .S. Chairman : H. E. F e r n ,  O.B.E., J.P.

Telephone : M ONarch  9 4 16- Telegraphic Address : Oligoclase. Codes : McNeill, both Editions, &  Bentley.
Branch  O ffic e , N ew  Y ork  : A m er. In s t .  M . & M .E . S u b s c r ip t io n !  ü e r a“ 1*1111, in c lu d in g  postage .I. U .S .A ., $3 p e r  a n n u m , in c lu d in g  postage.

Vol. L X X V .  No. 5. L O N D O N ,  N O V E M B E R ,  1946. P R  IP F
O N E  S H IL L IN G

C O N T E N T S

D i v i d e n d s  D e c l a r e d

M e t a l  P r i c e s

E d i t o r i a l
N otes ............................................................ 274
National Coal Board ; Institu tion  of Mining Engineers Exam inations ; Tunnellers Old Comrades’ Association ; Rand Mining Costs ; Rhodesian Subsidy for Low-Grade Gold Mines ; British Overseas Mining Association ; Opening of Selkirk Hall.
The T in In d u s try .......................................  275
A ttention is called to the proposal to establish an In ternational T in Study Group.
The Mineral In d u stry  of U ganda . . . .  276
A sum m ary of a  recen£ Im perial In stitu te  lecture.

M o n t h l y  R e v i e w ..................................................... 2 7 7
N e w  C o m p a n y  R e g i s t e r e d ..........................  2 8 0

280
280

A r t i c l e s
Colombian Survey . . . .  TV. W . W ilson  281
Notes th a t include a review of the  country ’s mineral resources.
Cooling for the  U ltra-D eep Mine

M axwell M cGuinness 292
A proposed “  high-column ”  refrigeration scheme to control a ir tem peratures a t working faces.
The Czechoslovakian N on-Ferrous

M etals In d u stry  . . J .  M alkovsky  295
A review of the present position.

O r e - D r e s s i n g  N o t e s  ......................................  3 0 0
The Mill Atmosphere ; The Baum Jig  ; Quebec Pilot P lan t ; Separation of Potassium and Sodium Sulphates.

L e t t e r s  t o  t h e  E d i t o r
“ C anadian  M agnesium  P ro du ctio n  ”

Dr. W . F . Chubb 304 
“ M ining Efficiency ”   A . F airfa x Scott 304

E n g i n e e r i n g  L o g .................................................. 3 0 4

N e w s  L e t t e r s
V ancouver ...........................................    3 0 6
Labour ; Atlin ; Portland Canal ; Alberni ; Victoria ; Nanaimo ; Lillooet ; Cariboo ; Osoyoos ; Nelson ;Slocan ; Yukon Territory ; Alaska ; British Guiana.
T oronto  ...................................................................... 3 0 9
Gold Production ; Porcupine ; Kirkland Lake ; Sudbury ; North-Western Ontario ; Manitoba ; Quebec.
M elbourne ................................................................ 3 1 1
Gold Production ; Mount Morgan ; Victorian Coal Resources ; Briseis Consolidated ; South Kalgurli Ore Treatment ; Northern Territory.

P e r s o n a l ..........................     3 1 4
T r a d e  P a r a g r a p h s ........................................... 3 1 4
, F rase r an d  C halm ers Sink and  F lo a t P la n t 315

Sim m onds H i-Shear S top  P in  ................  316
Craelius XO-2 D iam ond Core D rill . . . .  317 
M etropolitan-V ickers C on tactor U n i t . . . .  318

M e t a l  M a r k e t s ................................................... 3 1 9
S t a t i s t i c s  o f  P r o d u c t i o n ...........................  3 2 1
P r i c e s  o f  C h e m i c a l s  .....................................  3 2 3
S h a r e  Q u o t a t i o n s  ........................................... 3 2 4
M i n in g  D i g e s t

T ests  w ith  Shaped Charges
R . S. Lew is and G. B . Clark 325 

Closed-Circuit Screening W. M . Stephen  328
P lacer Gold in  B ritish  C o lu m b ia .....................  330
M ining F rench  S late ................  S. Gradel 333
Geology a t  E ldorado, G reat B ear L ake

R . M u rp h y  335
R e c e n t  P a t e n t s  P u b l i s h e d ...................... 3 3 8
N e w  B o o k s ,  P a m p h l e t s ,  e t c ......................  3 3 8
S e l e c t e d  I n d e x

t o  C u r r e n t  L i t e r a t u r e  3 3 9
5 — 4 2 7 3



EDITORIAL
IT  is in teresting  to  no te th a t  Dr. Jacob  

B akker, m ining engineer of the N eth er
lands S ta te  Coal Mines, has joined the 
N ational Coal B oard  as A dviser to  the  Chief 
Mining Engineer.

TH E  In stitu tio n  of M ining Engineers 
recently  announced th a t the  scheme of 

exam inations for Associate M em bership is 
to  be inaugu rated  in 1947. F o r th e  first five 
years these exam inations are to  be on a 
v o lu n ta ry  basis, b u t after April 30, 1952, 
adm ission to  Associate grade is to  be re
s tr ic ted  to  applican ts who have qualified 
by  exam ination.

OLD Tunnellers will be in terested  to  learn 
th a t  it is proposed to  hold a R eunion 

D inner in London abou t M arch nex t. 
M embers of the  Tunnellers Old Com rades’ 
Association who are in terested  are asked to 
com m unicate w ith  the  H onorary  Secretary 
of th e  Association, c /o  the  In s titu tio n  of 
Mining and  M etallurgy.

AT a special m eeting of the T ransvaal 
Cham ber of Mines held last m onth  

Mr. G. Carleton Jones, the  president, re
viewed th e  dem ands being m ade a t  p resen t 
on the  gold-m ining ind u stry  by  th e  U nion 
G overnm ent, suggesting th a t  if costs con
tinued  to  rise a t  the  present ra te  it  was likely 
th a t  the  consequent closure of m ines w ould 
p recip ita te  a decline in  em ploym ent. In  
th is  connexion note should' be taken  of the 
renewed claims of native  w orkers for in 
creased ra tes of pay  If these are g ran ted  
th e y  could be m et by  deliberately  raising the 
grade of ore milled, a lthough  such a step  
could be tak en  only a t the  risk  of advancing 
the  demise of some of th e  lower-grade pro
ducers. The a lternative  w ould seem to  be a 
revision of tax a tio n  policy b y  th e  U nion 
G overnm ent and  th is has already  been 
suggested by  represen tatives of the  R and  
M ineworkers’ Union.

EA R L IE R  th is  m onth  a m otion  was 
approved  in the  R hodesian Legislative 

A ssem bly tem porarily  accepting  th e  principle 
of subsidizing th e  operations of low-grade 
gold m ines. The Southern  R hodesian 
M inister of Mines and  Public W orks said the 
in ten tio n  was to  support th e  activ ities of 
m ines w ith  a chance of becom ing economic 
producers. The m axim um  subsidy  allowable 
w ould be 40s. an  oz. and, while a 5%  m argin  
betw een revenue and  w orking costs w ould be 
perm itted , no profit on an y  such operation  
was envisaged. E arlie r th e  M inister had  
suggested th a t  an y  such subsidy  should be 
available : (a) W hen a  m ine is unable to
continue under p resent conditions, b u t has a 
reasonable chance of becom ing an  economic 
producer, and (b) w hen th e  closure of a  m ine 
would result in a  serious econom ic loss to  the 
com m unity  or a  perm anen t loss of ore which 
would be recoverable if subsidized.

IN the  course of his address a t  the  first 
general m eeting of the  B ritish  Overseas 

Mining A ssociation, held on N ovem ber 11 
in London, the  H on. R . M. P reston , who 
presided in the absence of the  president, 
Lord Geddes, drew  a tten tio n  once again to  
the  A ssociation’s d irect succession to  the  
Mining T axation  C om m ittee, se t up  and  
financed by  12 of the  principal London 
m ining houses. The w ork of th e  T axation  
Com m ittee has been tak en  over b y  the 
T axation  and Tariffs Sub-C om m ittee of the 
Association, which has, in addition , set up 
three o ther Sub-C om m ittees. The first of 
these is concerned w ith  the  A ssociation’s 
finances, while the  second— th e  Public 
Relations and  L iaison Sub-C om m ittee— 
preserves con tacts w ith  G overnm ent d e p a rt
m ents and o ther organizations connected 
w ith  m ining and  m etallurgy. L astly  there  
is an  Inform ation  and S ta tistics Sub-Com 
m ittee to  circulate cu rren t inform ation  to  
mem bers. In  th is connexion it is in teresting  
to  note th a t  in conjunction  w ith  the  B ritish  
N on-Ferrous M etals F edera tion  an d  the 
B ritish  N on-Ferrous S m elters’ A ssociation 
it  is hoped to  establish a B ritish  B ureau  of 
N on-Ferrous M etals S ta tistics early  in 1947
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TH E  cerem ony of opening Selkirk H all, 
50 H olland P ark , London, W. 11, took 

place on O ctober 24. This is the  first of the 
halls of residence for stu d en ts  of the  Im perial 
College an d  is th e  gift of Mr. W illiam  Selkirk. 
In  som e in tro d u c to ry  rem arks th e  R ector 
(Mr. R. V. Southwell) paid  tr ib u te  to  the  
founder’s generosity  and  referred also to  the  
scholarships in m ining which th e  sam e 
benefactor has endowed. Mr. Selkirk, after 
form ally unlocking th e  door, m ade a short 
speech in  rep ly , in  th e  course of which he 
referred to  his early  tra in ing  as a  m ining 
engineer as being of a  m ore p ractica l k ind 
as there were few colleges in  existence in 
those days. Of th e  benefits of such 
accom m odation he righ tly  said  : “  I  do no t 
see th a t  it can be o ther th a n  a  g reat 
advantage. I t  gives them  excellent oppor
tun ities for fu rth e r s tudy ing  if th e y  wish, 
opportun ities for discussions w ith  stu d en ts  
who are s tudy ing  o ther branches of 
engineering, an d  th e  advan tage  of learning 
how to  live in harm ony  w ith  th e ir fellow 
students. . . . S tuden ts will, I tru s t, derive 
great benefit from  th e  scholarships and  from 
the use of th is  hall.”  H e also expressed the 
hope th a t successful p as t s tu d en ts  and  others 
interested  in m ining m igh t be persuaded  by 
his exam ple to  come forw ard and  assist in 
the  estab lishm ent of sim ilar residences— a 
hope which wre can only echo. I t  is no t 
w ithout in terest to  ad d  th a t  of th e  available 
places in  th is  first Im peria l College H all of 
Residence half are a t  p resen t tak en  by 
stu d en ts  of th e  R oyal School of Mines, 
although it m ust be em phasized th a t  places 
are open to  s tuden ts of all th ree  colleges.

The Tin Industry
I t  was suggested in our last issue th a t  the 

In te rn a tio n a l T in  Conference then  being held 
in London m ight be able, in b road  term s, to 
define the  fu tu re  of control in th e  industry . 
A ctually  decisions on these lines were taken . 
Briefly i t  can  be said th a t  the  m ain tasks of 
the  Conference were to  survey th e  present 
position of the  tin -producing industry  and  to  
review  possible fu ture  supplies of the  m eta l 
in th e  light of probable trends in  consum ption 
and  production , tak ing  in to  account the  
trem endous ta sk  of rehabilita tion  th a t  faces 
those a t  w ork in the  F a r  E ast. I t  was 
proposed accordingly th a t recom m endations 
should be m ade to  th e  in terested  Govern
m ents th a t  during the expected period of tin

shortage though t likely to  cover the  nex t two 
years the  allocation of the  m eta l should 
rem ain in  th e  hands of the  Com bined T in 
Com m ittee in W ashington and also th a t  
consideration should be given to  th e  establish
m ent of an  In te rn a tio n a l T in S tudy  Group.

Following th e  Conference th e  head  of the 
U n ited  K ingdom  delegation, Mr. G. Archer, 
of the  M inistry of Supply, s ta ted  th a t  the  
S tu d y  G roup, if set up, would be on sim ilar 
lines to  th a t  already established for rubber, 
which had  now been a t work for tw o years. 
T he two groups would be planned to  fit in to  
th e  general p a tte rn  of the in ternationa l trade 
organization  a lready  envisaged and  now' being 
considered. The duties of such groups are to  
find ways an d  m eans of dealing w ith  possible 
situations th a t  m ay  arise and  to  m ake recom 
m endations to  the  in terested  G overnm ents. 
I t  is hoped, as our Metal M arkets corre
spondent po ints ou t elsew'here in th is issue, 
th a t  th e  new S tudy  Group wall be able to  s ta rt 
w ork a t  the  end of the  curren t year, when 
the  curren t In te rna tiona l A greem ent is due 
to  conclude.

F rom  th e  evidence presented  to  th e  Con
ference i t  emerges th a t  tin  production for 
1946 has been estim ated  a t  94,000 tons and 
th a t  consum ption, largely by  draw ing on 
existing stockpiles, would reach 137,000 to n s ; 
p roduction  for 1947 is expected to  reach
142,000 tons. I t  is though t th a t by  1948 this 
figure will have reached some 190,000 tons, 
b u t th a t the  200,000  m ark  wall not be a tta in ed  
un til th e  following year. The general con
clusion is reached, therefore, th a t, a fter 
m aking full allowance for uncertainties, there 
is unlikely to  be an  excess production of tin  
for the  nex t two years and  th a t  any  question 
of production  control does n o t call for u rgen t 
a tten tion .

Meanwhile in the  F a r E as t it  w'ould seem 
th a t  the  p a th  to  rehabilita tion  is n o t proving 
as sm ooth as was a t one tim e expected, lack 
of' supplies and political difficulties stand ing  
m uch in th e  way. A t th e  end of Septem ber 
stocks of tin  ore in th e  U nited  K ingdom  
am ounted  to  8,052 long tons, a  reduction  of 
nearly  1,000  tons as com pared w ith  stocks 
a t  th e  beginning of th e  m onth , when th e y  
stood a t  9,049 long tons. Official figures 
show th a t  stocks of tin  m eta l held by  the 
M inistry  of Supply on Septem ber 30 were 
8,738 tons, com pared w ith 9,267 tons a t  the  
beginning of the  m onth , w'hile stocks held b y  
consum ers a t  the  end of Septem ber were 
calcu lated  a t  4,237 tons and  reported  to  be 
3,908 tons. There were no arrivals of tin
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m eta l during the  m onth . In  M alaya the 
presen t position regarding costs and  supplies 
is viewed w ith  some concern, p articu la rly  as 
these factors affect the  low er-grade property , 
and  it  has been suggested  th a t  early  con
sideration  should be given by the  au thorities 
to  a revision of the  presen t m ining tax a tio n  
schem e. From  Siam , fo rtuna te ly , the re  is 
m ore favourable news. I t  was announced last 
m onth  th a t  the  Siam ese G overnm ent was now 
in a  position to  com m ence re tu rn in g  B ritish  
an d  A ustralian  m ines to  the ir owners. There 
is, however, no cause a t  p resen t to  revise the  
estim ates of fu tu re  production  already  given 
and  consequently  no im m ediate fear of o u t
p u t control. The in d u stry  is free to  p lan  
ahead  and  the  pro jected  S tudy  G roup, should 
i t  be form ed, will have p len ty  of tim e to  
m ake up its m ind as to  the fu ture.

The Mineral Industry of Uganda
U ntil the  end of the  1914-1918 w ar little  

was known of the  geology of U ganda, for it 
was no t un til 1919 th a t  the  Geological Survey 
was in stitu ted . Since th a t  tim e the  b road  
outlines of the  co u n try ’s general geology have 
been determ ined, a lthough  a g reat deal still 
rem ains to  be done. This po in t was stressed 
by  Mr. C. B. B isset, D epu ty  D irector of the 
Geological Survey of U ganda, in the  fifth  of 
the  Im peria l In s ti tu te ’s series of lectures on 
th e  geology and  m ineral resources of various 
p a rts  of the Colonial E m pire held earlier this 
m onth . Mr. B isset briefly reviewed the 
geography of the  P ro tec to ra te  and  dealt w ith 
the provisional conclusions reached by  the 
Survey regarding its  geological history, 
before reviewing its m ineral resources and 
surveying the  fu ture.

As regards U ganda’s geographical aspects 
Mr. B isset showed th a t  th e  P ro tec to ra te  
w ith  an  area of abou t 90,000 square miles 
is approx im ately  equal in size to  G reat 
B rita in , b u t a lthough it  lies abou t the 
eq u a to r th e  clim ate is am eliorated  b y  its  
general elevation of some 3,000 to  4,000 ft. 
above sea-level. S lightly  higher coun try  of
5,000 to  6,000  ft. is found in the  south-w est 
an d  ra th e r lower coun try  th a n  th e  general 
level, down to  2,000  ft., occurs in the  n o rth 
west. M ount Ruw enzori, w ith  its  perm anen t 
ice-cap, is th e  highest po in t a t  nearly  
16,800 ft., while in  ex trem e con trast are the 
papy rus sw am ps of th e  southern  half of the 
coun try . Com m unications are on the  whole

good, although  detailed  traversing  is h indered  
by m ost of the  difficulties usually  found  in 
C entral Africa. L ittle  w as know n of th e  
economic m inerals occurring in th e  co u n try  
before th e  Survey was founded an d  w ork has 
since been com plicated  by  th e  fac t th a t  
m ineral righ ts over ab o u t one-fifth of 
U ganda are held b y  na tive  landow ners. In  
the  k ingdom  of B uganda prospecting  has 
heretofore been difficult as it w as no t un til 
recen tly  th a t  th e  N ative  G overnm ent w ould 
come to  te rm s on th e  m a tte r . Now th a t  this 
position has im proved  th e  fact th a t  there  is 
scan t o p p o rtu n ity  for the  sale of m ineral 
p roduc ts  locally an d  th a t  th e  geographical 
s itua tion  is difficult still weigh heavily  against 
exports. H ow ever, th e  production  of tin  
began in 1927, w hen app rox im ate ly  114 tons 
of concen trates w as exported , w hile gold 
m ining w as s ta r te d  in 1931. T he o u tp u ts  of 
b o th  tin  and  gold increased stead ily  to  1938, 
since w hen the re  has been a  decline. In  
addition  to  these m inerals co lum bite-tan ta- 
lite, wolfram , b ism uth , m ica, beryl, b ism uto- 
ta n ta lite , phosphate, an d  sa lt have been 
produced, w hile occurrences of copper, 
petroleum , and  m any  o ther m inerals are 
known. A t p resent w ater is one of U g an d a’s 
m ost im p o rtan t m inerals. More th a n  600 
bored wells have already  been installed, while 
construction  of sm all reservoirs is proceeding. 
A g ran t of £279,000 has been m ade from  the 
Colonial D evelopm ent F u n d  for fu rth e r im 
provem ents. I t  is in teresting  to  no te  th a t  a 
th ird  of th e  m inerals produced  has resu lted  
from discoveries m ade b y  the  Survey  and 
th a t  from  the  to ta l  p roduction  of over 
£2 ,000,000  of m inerals u n til 1945 th e  G overn
m ent had  received in ren ts , fees, and 
royalties nearly  the  to ta l  cost of th e  
Geological Survey.

The speaker, in concluding his lecture, took  
the view th a t  the  rap id ly-changing  needs of 
industry  and  the experience of tw o w ars had  
clearly shown th a t  m any  m ineral deposits 
can unexpectedly  and  even u rgen tly  becom e 
of g reat im portance. I t  was th e  view of th e  
Survey, therefore, th a t  all inform ation  reg ard 
ing useful m inerals should be gained as 
rap id ly  as possible to  provide for fu tu re  
dem ands. I t  is im p o rtan t to  no te  th a t  the  
work done so far has p layed  an  im p o rtan t 
p a rt in opening up the  P ro tec to ra te  an d  has 
had  far-reaching beneficial effects on the  
na tive  population . As has a lready  been 
po inted  out, however, the re  is m uch yet to  be 
done, b u t it is g ratify ing  to  learn  th a t  fu tu re  
w ork is a lready  p lanned  on the  righ t lines.



MONTHLY REVIEW
Introduction.— The resu lts of the m id-term  

elections in the  U nited  S tates, which provided 
a tem porary  set-back for th e  New Dealers 
an d  vague ta lks over here of slum ps to  come, 
have proved  som ething of a  dam per on 
business confidence. I t  is difficult, however, 
to  envisage slum p conditions in a  world short 
of com m odities of all k inds and  the present 
uncertain ties can hard ly  be m ore than  
tem porary  in the ir effect.

Transvaal.—The o u tp u t of gold from the 
R and  m ines for Septem ber was 961,425 qz ., 

and from outside d istric ts  22,749 oz., m aking 
a to ta l of 984,174 oz. for the  m onth. The 
num ber of natives em ployed in the  gold 
m ines a t  the  end of Septem ber was 292,246, 
as com pared w ith  295,788 a t  the  end of the 
previous m onth .

In  the  th ree  m onths ended Septem ber 30 
last the jo in t ore shaft a t Springs and W est 
Springs was sunk  191 ft. to  4,436 ft., while in 
the same period No. 4 shaft a t  Daggafontein 
Mines was 66 ft. deeper a t 167 ft.

The report of B lyvooruitzicht Gold Mining 
for the year ended Ju ne  30 last shows a profit 
of £527,309, of which £269,500 was required 
for the paym ent of a first dividend, equal to  
10%. In  the  year the  199,600 tons of ore 
milled yielded 137,141 oz. of gold. A t Ju n e  30 
last the  available ore reserves were estim ated 
a t 5,569,000 tons, averaging 14-8 dw t. in 
value over 45 in. D uring the  Septem ber 
q uarte r th is  com pany acquired  freehold of 
approxim ately  139 m orgen on the  farm  
B lyvooruitzicht No. 1 .

The acquisition of add itional m ining 
ground by  V an D yk  Consolidated Mines is 
announced in th e  report for th e  Septem ber 
quarter, which s ta tes th a t  the negotiations in 
progress to  acquire the  Phoenix M ynpacht 
and  claims from  U nion Corporation, L td ., 
have now been concluded. The purchase 
price is £22,400, w ith which am ount the 
C orporation has agreed to  subscribe for
32,000 shares a t  14s. per share out of the 
reserve cap ital of th e  com pany. A rrange
m ents have also been m ade to  purchase 
215 claims s itu a te  on the  farm s Leeuw poort 
No. 4 and  F inaalspan  No. 3 adjoining the 
w estern boundary  of the com pany’s p roperty  
from  A frican and E uropean  Investm en t Co., 
L td ., for the sum of £6,092.

In  the  report of W est D riefontein Gold 
Mining for the  three m onths to  Septem ber 30 
last it  is s ta te d  th a t  th e  No. 2 Level D rive 
from  the B lyvooruitzicht mine had  reached 
w ith in  30 ft. of th e  common boundary  and

th a t  arrangem ents were being m ade to  instal 
w atertigh t doors to safeguard B lyvooruit
zicht p roperty.

Sinking a t  No. 2 shaft of L ibanon Gold 
Mining was resum ed a t th e  end of May and 
by  Septem ber 30 a  to ta l dep th  of 2,935 ft. 
had  been reached.

In  the  three m onths ended Septem ber 30 
last No. 3 shaft a t V ogelstruisbult was 
advanced 443 ft. to  2,267 ft. and  No. 4 shaft 
531 ft. to  a final dep th  of 2,054 ft.

Shareholders of W est V lakfontein Gold 
Mining are inform ed in the  report for the 
Septem ber qu arte r th a t  developm ent opera
tions have been resum ed. The re-equipping 
of the W est H aulage was com pleted in the 
period.

Consolidated Main Reef Mines and E sta te  
reports a  profit of £295,753 for the  year to  
Ju ne  30 last, the accounts showing a to ta l of 
£804,953 available, of which £218,330 was 
required for dividends to talling  17£%. In  the 
year 2,518,000 tons of ore milled yielded 
330,790 oz. of gold. The available ore reserves 
a t  Ju n e  30 last were estim ated  to  be 5,180,000 
tons averaging 3-6 dwt. in value over 
56-7 in.

The accounts of Sub Nigel, L td ., for the 
year ended Ju n e  30 last show a profit of 
£2,097,383 and  an available to ta l of 
£2,393,506. Of th is am ount £797,334 was 
required for dividends to talling  9s. per share. 
The report shows th a t 785,500 tons of ore 
was milled and  408,581 oz. of gold recovered. 
A t Ju ne  30 last the ore reserves were 
estim ated  to  be 2,718,000 tons, averaging 
11 dwt. in value over 35-4 in.

The report of V enterspost Gold Mining for 
the  year to  Ju n e  30 last show a profit of 
£508,347 and a to ta l of £934,840 for 
appropria tion , £245,000 of this am ount 
being required for dividends totalling  Is. per 
share. The ore milled in the year am ounted 
to  1,242,000 tons, from which 256,712 oz. of 
gold was recovered. The ore reserves a t 
Ju n e  30 last were estim ated a t 2,371,000 tons, 
averaging 5-3 dwt. in value over 70 in.

In  the year to Ju ne  30 last Luipaards Vlei 
E s ta te  and  Gold Mining m ade a  profit of 
£371,762, the accounts showing a  to ta l of 
£663,943 available and £165,636 d istribu ted  
as dividends to talling  8d. a share. The mill 
dealt w ith  1 ,002,000  tons of ore and  recovered 
204,917 oz. of gold. The ore reserves a t  the  
end of the  year were estim ated  a t 2,750,000 
tons, averaging 4-8 dw t. in value over 
44-7 in.
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N ourse Mines reports  a profit of ¿148,906 

for th e  year to  Ju n e  30 last, the  accounts 
showing an  available to ta l of ¿369,613, of 
which ¿107,754 was required  for dividends 
to ta lling  13 f% . In  th e  year 840,000 tons of 
ore was m illed and  160,807 oz. of gold 
recovered. The available ore reserves a t 
Ju n e  30 last were estim ated  to  be 2,396,300 
tons averaging 4-7 dw t. in value over 
46 in.

The repo rt of V an R yn  Gold Mines E s ta te  
for the  year ended Ju n e  30 last shows a 
profit of ¿31,004 and  a to ta l of ¿102,713 
available, of which, a fte r allowances for 
tax a tio n , an  u n approp ria ted  balance of 
¿99,668 was carried  forw ard. The 690,000 
tons of ore m illed in th e  year yielded 
78,550 oz. of gold. The ore reserves a t Ju n e  30 
last were estim ated  a t  106,000 tons averaging
2-4  dw t. over 33 in.

According to  th e  rep o rt for th e  year 
ended Ju n e  30 last developm ent operations 
a t  No. 1 shaft of L ibanon Gold Mining were 
resum ed in Decem ber, 1945. A t th e  end of 
the  year the ore reserves fully developed 
were estim ated  a t 505,000 tons averaging
4-4  dw t. in  value over 75-2 in.

A t an ex tra o rd in a ry . m eeting of W elge- 
d ach t E xp lo ra tion  to  be held following the 
annual general m eeting on N ovem ber 15 
shareholders were to  be inform ed of the 
financial arrangem ents m ade to  perm it of 
re-opening the m ine and com m encing the 
erection of a  trea tm en t p lant.

Proposals relating  to  an increase in the 
cap ital of the  G eneral Mining and  F inance 
C orporation are to  be subm itted  to  share
holders a t an  ex trao rd inary  m eeting to  be 
held on D ecem ber 5 in Johannesburg . I t  is 
proposed th a t 500,000 new ¿1 shares be 
c reated  and  th a t  the  d irectors be given power 
to  issue these shares together w ith  the  
235,421 shares a t p resen t au thorized  bu t 
no t issued.

R ooiberg Minerals D evelopm ent reports 
an  estim ated  profit of ¿4,913 for the  Septem 
ber quarte r, when the 6,979 short tons of 
ore an d  1,516 tons of alluvial g round trea ted  
yielded 130 long tons of tin  concentrates.

The repo rt of Z aaip laats Tin Mining for 
the  year to  Ju ly  31 last shows a profit of 
¿25,834 and  a to ta l of ¿51,973 available, of 
w hich dividends to ta lling  25%  required  
¿22,312. In  the  year 41,420 short tons of 
ore was m illed and  1 9 6 | long tons of tin  
concentrates produced.

The V ictoria Falls and  T ransvaal Pow er 
Co. reports a profit of ¿582,050 for 1945.

Orange Free State.— D uring the  p as t m on th  
the  Free S ta te  D evelopm ent an d  In v e s t
m ent C orporation repo rted  th a t  Bore-hole 
W .T . 3 on sub-division 4 of th e  farm  
W eltevreden 59 was s topped  a t a  d ep th  of 
5,045 ft. The “ A ” Reef w as in te rsec ted  a t 
4,030 ft. and  assayed 8-1 dw t. over 6 -5  in. 
The “ B ” Reef was in tersec ted  a t 4,299 ft. 
and  assayed 3-2 dw t. over 12 in. The L eader 
R eef was in tersec ted  a t  4,811 ft. an d  assayed
3-2  dw t. over 8 in. an d  th e  B asa l R eef was 
cu t a t  4,873 ft. and  assayed 8-2  dw t. over
5 -9  in. Bore-hole H .T . 2 drilled  on jo in t 
account w ith  the  C entral Mining an d  In v es t
m ent C orporation, L td ., on th e  no rthern  
b o un d ary  of the  farm  H ilton  530, app rox i
m ate ly  7 m iles n o rth -east of O dendaalsrust 
was stopped  a t  a  bore-hole d ep th  of 1,176 ft. 
in  m easures considered to  lie in the  foot- 
wall of the  B asal Reef. Bore-hole W .T. 5 
on th e  rem aining ex ten t of farm  W eltevreden 
59 in tersected  L eader R eef a t  2,799 ft. which 
assayed 1 -2  dw t. over 12-7 in. T he B asal 
Reef was in tersec ted  a t 2,858 ft. and  assayed 
1 dw t. over 9 in. L a te r it  was announced 
th a t  the  deflection in Bore-hole W .T . 3 
in tersected  th e  B asal Reef a t  a  d ep th  of 
4,872 ft. and  assayed 14-8 dw t. over 6 in. 
Bore-hole W .T. 5 in tersec ted  th e  B asal 
Reef a t 2,863 ft. an d  assayed  2 -6  dw t. over 
7-7 in.

Bechuanaland.— T ati Goldfields repo rts  a 
profit of ¿3,356 for the  year to  M arch 31 last, 
the  accounts show ing ¿9,270 available  and  
carried  forw ard. In  th e  year 56,100 tons of 
ore w as m illed and  10,347 oz. of gold 
recovered.

Southern Rhodesia.— T he Gold Fields 
R hodesian D evelopm ent Co. announced 
recently  th a t  a com pany w as registered  on 
O ctober 28, 1946, under the  nam e of M otapa 
Gold Mining Co., L td ., w ith  a  nom inal 
cap ital of ¿850,000 in 5s. shares, to  acquire 
and  work the  properties know n as th e  B. and  
S. Mines and  Fossicker Claims s itu a ted  in the  
B ubi d istrict.

Northern Rhodesia.— A prelim inary  s ta te 
m ent issued by  R oan A ntelope "Copper 
Mines and  covering the  year to  Ju n e  30 last 
shows an  operating  surplus of ¿853,803, as 
com pared w ith  ¿965,518 for 1944-45, a 
decrease of ¿111,715. A fter charging 
adm in istra tion  expenses, in te re st, etc ., and 
providing ¿300,000 for rep lacem ents and  
obsolescence, and ¿190,000 for tax a tio n , th e  
net profit is s ta te d  as ¿296,239.

Gold Coast.— T aquah  an d  Abosso Mines 
reports a  profit of ¿86,373 for th e  year to
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M arch 31 last and a to ta l of £156,553 
available, of which £53,367 is required  for 
a  div idend equal to  25% . D uring the year
300.000 tons of ore was milled and 72,420 oz. 
of gold recovered. The ore reserves a t 
M arch 31 last were estim ated  to be 1,924,430 
tons, averaging 5-41 dw t. in value over 49 in.

Shareholders of A shanti-O buasi Reefs, 
L td ., were inform ed last m onth  th a t  the  
lode had  been struck  in th e  S ou th -E ast 
Abayie Lode shaft a t  59 ft., w here it assayed 
12 dw t. in value over 18 in.

A t an ex trao rd in ary  m eeting of N orth  
A shanti Mining held on N ovem ber 6 resolu
tions were approved reducing the  value of 
existing 4s. shares to  Is. and increasing the 
cap ital to  £500,000 by  the  creation of
8 .200.000  new Is. shares.

K w ahu Mining reports  a profit of £14,115 
for the  year to  Ju n e  30 last, the  accounts 
showing £73,289 available. D ividends 
to talling  75% require £15,500 of th is 
am ount.

Nigeria.— The report of Gold and Base 
Metal Mines of N igeria for 1945 shows a profit 
of £34,617 and a  to ta l of £75,951 available, 
of which £9,625 is required  for a  dividend 
equal to  5% . The o u tp u t of tin  concentrates 
for the year was 765 tons.

U nited  T in Areas of N igeria reports a  profit 
of £15,840 for the year to  Ju ne  30, 1945, 
when 249 tons of tin  concentrates was 
produced.

Kenya.— The accounts of R osterm an Gold 
Mines for 1945 show a profit of £32,250 and 
a to ta l of £33,277 available, of which 
dividends equal to  4-£% require £14,311. 
D uring the  year 46,970 tons of ore was 
milled and  18,982 oz. of gold recovered.

Tanganyika.— In  Progress R eport No. 29 
shareholders of K en tan  Gold Areas are 
inform ed th a t  the  p lan t ordered to  expand 
milling capacity  a t G eita Gold Mining is 
now coming forw ard and  th a t erection is 
proceeding. I t  is expected th a t  the  new 
p lan t will be ready  by  the end of June , 1947.

Australia.— Cabled advice from Melbourne 
gives the  profit of N orth  Broken Hill for the 
year ended Ju n e  30 last as £461,670 and the 
to ta l available as £905,094. D ividends 
require £280,000 of this am ount and £ 110,000 
has been appropria ted  for new p lan t, leaving 
£515,094 to  be carried forward.

Broken Hill South  announces a profit of 
£321,400 for the  year ended Ju ne  30 last.

W ith  the notice of the final dividend 
shareholders of L ake View and S tar are 
inform ed th a t  the  net profit from  m ining

operations for th e  year ended Ju n e  30 last is 
£311,817.

New Zealand.— Clutha R iver Gold D redg
ing reports a  profit of £12,727 for the  year 
to  M arch 31 last, th e  accounts showing 
£15,440 available, of which £6,600 is required 
for the  dividend paid  in  May last. D redging 
operations during the  year resu lted  in the  
production  of 5,940 oz. of gold.

Malaya.— In  the report for 1945 share
holders of Tronoh Mines are inform ed th a t 
dredges Nos. 4 and 8 are on the eve of 
production , while the rehabilita tion  of No. 5 
dredge is in progress.

The dredge on the Pelepah section of 
Sungei Besi Mines s ta rte d  full-scale operation 
on O ctober 1 , while No. 1 dredge of Southern 
Tronoh Tin Dredging s ta rte d  its tria ls on the 
same date.

India.— In  the  three m onths ended 
Septem ber 30 last the Ind ian  Copper Corpora
tion  milled 93,584 tons of ore and  produced 
1,508 long tons of refined copper.

Burma.—A t an ex trao rd inary  m eeting of 
the  A nglo-Burm a T in  Com pany held on 
N ovem ber 15 it  was proposed th a t  the  
directors should be authorized to create an 
issue of £80,000 4%  Prior Lien D ebenture 
Stock in order to  finance the costs of 
rehabilitation .

Bolivia.—The accounts of the A ram ayo 
Mines in Bolivia Com pany for 1945 show a 
profit of S.Fr. 5,744,120, m aking w ith the 
sum  brought in an  available to ta l of 
S.Fr. 6,887,827, of which S.Fr. 4,032,000 have 
been set aside for d istribution  to  share
holders.

Fabulosa Mines Consolidated reports a  loss 
of Bs. 1,069,336 for 1945, which decreases 
the credit balance brought in to  Bs. 2,183,357. 
D uring th e  year 874 tons of tin  was pro
duced, as com pared w ith  706 tons for the 
previous year.

Colombia.—A special resolution is to  be 
considered a t the annual general m eeting of 
Frontino  Gold Mines to  be held la te r this 
m onth. This calls for an  increase in the 
capital of the com pany to £353,390, by  the 
creation of 109,427 ordinary  £1 shares, which 
are to  be used when necessary to  raise the 
funds for opening the new mines. The 
accounts of the  com pany for 1945 show a 
profit of £9,457. In  the year 97,320 tons of 
ore was milled and 51,712 oz. of gold and 
47,061 oz. of silver recovered. The ore 
reserves a t the  end of the year were estim ated 
to  be 456,600 tons, averaging 12-26 dw t. in 
value.
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Venezuela.— In  a  recent circular to  share

holders of New Goldfields of Venezuela it is 
s ta te d  th a t  in  order to provide new  w orking 
cap ital a  new  com pany is to  be form ed in 
C anada b y  V entures, L td . Milling operations 
are to  be suspended and  an  effort m ade by  
prospecting  an d  developm ent to  increase 
th e  ore reserves.

Cornwall.— In th e  repo rt of th e  B ritish  
M alayan T in Syndicate  for th e  year to 
Ju n e  30 last i t  is s ta te d  th a t  the  com pany is 
to  tak e  over a p lan t in  Cornwall designed to 
tre a t  m ateria l from  extensive tin -bearing  
dum ps. T he cap ita l of the  com pany has 
been increased to  £50,000 b y  th e  creation  of
500,000 new Is. shares.

Consolidated Gold Fields of South Africa.—  
W ith  the  recent d ividend notice share
holders of th e  C onsolidated Gold Fields of 
South  Africa, L td ., are inform ed th a t  the  
profits of New Consolidated Gold Fields, 
L td ., for th e  year to  Ju ne  30 last am ounted  
to  £1,392,094.

Selection Trust.—A circular to  share
holders of Selection T rust, L td ., issued 
earlier th is m on th  contains particu lars of an 
issue of 462,557 shares of 10s. each a t 35s. a 
share.

Tanganyika Concessions.— The accounts of 
T anganyika Concessions, L td ., for the  year to  
Ju ly  31 last show a surp lus of £341,153. A 
d iv idend equal to  8 %  has been declared  on 
th e  o rd inary  shares.

NEW COMPANY REGISTERED
C oolgard ie  a n d  H a m p to n  C old  M in es.— C apital : 

¿10,000 in  5s. shares. Objects : To acq u ire  gold 
m ines in  A u stra lia  or elsewhere. Directors : C. J. 
T urle, H . D. S im m onds, C. A. J . Sanders, an d  E . O, 
B oardm an.

DIVIDENDS DECLARED
* In te rim , f  F inal.

(Less T ax  unless o therw ise s ta ted ) 
♦ A n glo -H u ron ian .— 10 cen ts, p ay ab le  Ja n . 31. 
♦Barrow H aem a tite .— 5 % .
¡B o r a s  C on so lid a ted .— Pref. O rd. 3% .
♦Boulder P er sev e ra n c e .— 7 J% , p ayab le  Dec. 16. 
♦Broken H ill P ro p r ie ta ry .— 9d. (A ust.), p ayab le  

Nov. 27.
♦Broken H ill S o u th .— Is. 3d. (Aust.), p ay ab le  

Dec. 18.
-(-Consolidated G old F ie ld s  o f  S o u th  A fr ica .—

2 s. 6 d.
-("Consolidated R an d  In v e s tm e n t .— 9d., p ayab le

Dec. 30.
fD e la g o a  B a y  D e v e lo p m e n t .— 12% .
fG o ld  a n d  B a se  M etal M in es o f  N ig er ia .— 5 % ,

p ay ab le  Dec. 21.
fG o ld  C oast S e le c tio n  T ru st.— 10% , free of tax , 

p ay ab le  Dec. 17.

fG o ld  F ie ld s  R h o d es ia n  D e v e lo p m e n t .— Is ., p a y 
ab le Dec. 1 1 .

♦H.E. P ro p r ie ta ry .—6d., p ay ab le  N ov. 28. 
fI n te r n a t io n a l  N ic k e l.— 40 cen ts, p ay ab le  Dec. 31. 
fL a k e  S h ore  M in es.— 18 cents. 
f L a k e  V ie w  a n d  S ta r .— 27£% , p ay ab le  D ec. 18. 
♦Lake V iew  I n v e s tm e n t .— Pref. 24% , O rd. 4% , 

p ay ab le  Dec. 2.
fL e n a  G old fie ld s.— 13J% .
fL y d e n b u r g  G old F a r m s .— 5 Jd ., p ay ab le  Dec. 31. 
fM o r n in g  S tar  (G .M .A .) M in es.— 6 d. (A ust.), p a y 

ab le  N ov. 22.
fM o u n ta in  C opper.— 10% an d  2 |%  bonus, p a y 

ab le N ov. 8 .
f N e w  W itw a te rsr a n d  G old .— 4 Jd ., p ay ab le  Dec. 

31.
♦Noranda M in es.— $ 1 0 0 .
♦Patino M in es a n d  E n te rp r ise s .— Is ., p ayab le  

N ov. 6 .
f R e a d ’s D rift  L a n d .— 5 % , p ay ab le  N ov. 25.
♦Rio T in to .— Pref. 2s. 6 d ., p ay ab le  N ov. 14. 
f R o a n  A n te lo p e  C opper M in es.— 6 d., pay ab le  

Ja n . 6 .
fR o o d e r a n d  M ain  R e e f .— 9d., p ay ab le  Dec. 31. 
♦St. J o h n  d ’e l R e y .— P ref. Is ., O rd. 6 d., pay ab le  

Nov. 22.
fT a n g a n y ik a  C o n c ess io n s .— Pref. 10% , O rd. 8 % , 

pay ab le  N ov. 29.
fT a q u a h  a n d  A b o sso  M in es.— Is., p ay ab le  Dec. 4. 
fT a t i  Co.— 3 % , p ay ab le  N ov. 21. 
fT r a n sv a a l  M in in g  a n d  F in a n c e .— Is ., p ay ab le  

Dec. 30.
♦Union C orp ora tio n .— 2s., free of ta x , pay ab le  

Dec. 5.
♦United T in  A re a s  o f  N ig e r ia .— 6 % , free of tax , 

p ay ab le  N ov. 27.
fV ic to r ia  G old D re d g in g .— Is. 6 d. (A ust.), p ay ab le  

N ov. 22.
f W a ih i  I n v e s tm e n ts .— 2 % , p ay ab le  Dec. 4. 
f W a n d erer  C on so lid a ted  G old M in e s .— 6 % , p a y 

ab le  N ov. 26.
f W e s t  R a n d  D e v e lo p m e n t .— 6 d., p ay ab le  Dec. 31. 
♦ Zambesia E x p lo r in g .— 3 % , p ay ab le  Dec. 13.

METAL PRICES
A lum inium , A ntim ony , Copper, L ead, N ickel, T in, 
a n d  Zinc p er L ong T on  ; P la tin u m  p e r s ta n d a rd  
oz. ; Gold an d  Silver per fine oz. ; W olfram  p er u n it.

£ s. d.
A lum inium  (Home) ............................... 72 15 0
A ntim o ny  (Eng. 9 9 - 6 % )   125 0 0

(Crude 7 0 % )   100 0 0
C opper (Electro) .................................... 84 0 0
L ead (Soft F o re ig n )  5 5  0  0
N ickel (H o m e ) ..........................................  ¿190-^195
T in  ...............................................................  380 10 0
Zinc ( g .o .b .) ...............................................  so  0  0
P la tin u m  (R e fin e d ).................................  18 0 0
Silver   4 74
Gold   8 -1 2  3
W olfram  (B uying f .o .b .)........................ 3  2  6

„ (Selling, D elivered) ............  3  7  g



Colombian Survey
By N. W. Wilson, a.r.s.m ., A s s o c . Inst. m.m.

N otes that include a re vie w  of Colom bia's mineral resources.

Geography and Topography
The R epublic of Colombia is s itu a ted  on 

the north-w estern  coast of equatoria l South 
America betw een la titudes 12° 24' N orth  and 
4° 17' South, and  longitudes 66° 7' W est and 
79° W est. The length  of the  Pacific coastline 
is 468 miles ; th a t  of the  Caribbean coastline 
is 641 miles. Countries which have land  
frontiers in  com m on w ith  Colombia are : 
Panam a, Venezuela, Brazil, Peru, and  
Ecuador. The area is abou t 450,000 square 
m iles and  th e  population  abou t 8,700,000, or 
19 per square mile. E stim ates of these figures

vary  as surveys are incom plete and in
adequate  and census re tu rns for the Amazon 
and  Orinoco lowlands are largely guesswork.

A list of the  departm en ts and intendencias, 
w ith the ir capitals is given in Table 1 and 
illu stra ted  in Fig. 1 . More th a n  half of 
Colombia is composed of the  Am azon and 
Orinoco lowlands, collectively know n as the  
Oriente.

To the  n o rth  of th e  P asto  K not, which is 
on the  E cuadorian  frontier, th e  Andes split 
up  in to  th ree  ranges separa ted  by  th e  two 
g rea t Colombian rivers— th e  M agdalena and

Fig. 1 . -  
Colombian 
Departments 
and their 
Capitals.
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Table 1

D epartm ent.
A ntioqu ía  
A tlán tico  
B olív ar .
B oy acá .
Caldas .
Cauca
C un d in am arca 
H uila  
M agdalena 
N ariñ o  .
S an ta n d e r N o rte  
S a n ta n d e r S ur 
T olim a .
E l Valle 
In ten d en c ias—

C hocó .
M eta .
San  A ndrés y  P ro v idenc ia  
A rauca 
C a q u e tá . .
T e rr ito ry  o í L a  G oajira 
P u tu m a y o  .
V aupes 
V ichada

N o. o f A rea  o f
A  Ititude D epart D epart

P opulation o f Capital, m ent on m ent,
P opulation. Capital. o f Capital. Feet. P lan. Sq. M iles.

1,011,224 M edellin 120,044 4,800 1 24,401 1
242,817 B a rra n q u illa . 139,974 Sea Level 2 1,082
642,770 C artag en a 92,494 3 23,938
950,264 T u n ja  . 19,064 8,600 4 17,564
624,201 M anizales 81,091 7,000 5 7,915
317,782 P o p a y á n 31,839 5,700 6 21,882

1,056,570 B ogo tá 235,421 8,560 7 8,629
207,034 N eiva  . 29,988 1,560 8 8,687
302,031 S a n ta  M a r ta . 30,942 Sea L evel 9 20,463 2
411,763 P as to  . 43,162 8,400 10 10,039
328,872 C úcu ta 49,279 700 11 6,708 2
594,799 B ucaram ang a 44,083 3,300 12 19,161
444,592 I b a g u é . 56,333 4,250 13 10,811
531,570 Calí . 122,847 3,000 14 4,179

85,399 Q uibdó 21,916 ? 15 13,761 3
19,320 V illa v icen c io . 7,706 ? 16 85,328

5,987 San A ndrés . 3,898 ? 17 ?
? ? ? — 18 ?
? ? ? — 19 187,258

99,184 ? ? — 2 0 5,019
? ? ? — 21 ?
? p ? — 2 2 ?
? ? ? — 23 ?

Chief M ining an d  In d u s tr ia l D ep artm en t. 
Oil P ro du cing  S ta te .
C hief source of p la tin u m .

th e  Cauca. F rom  east to  w est these ranges 
are know n as th e  Cordillera O riental, the  
Cordillera C entral, and  th e  Cordillera Occi
denta l. E n terin g  from  E cuador w ith  a  tren d  
east of no rth , th e  tw o W estern  ranges 
g radually  bend  round  in to  a nearly  n o r th -  
south  direction. On the  coast, separated  
from  th e  Cordillera O ccidental b y  th e  valleys 
of th e  San Ju a n  and  A tra to  rivers, is th e  chain 
of low hills know n as th e  Cordillera Choco. 
The A tra to , the  longer of the  tw o rivers, 
em pties in to  the  C aribbean ; th e  San Ju a n  
flows southw ards an d  debouches in to  the  
Pacific to  th e  n o rth  of B uenaven tu ra.

The Cordillera O riental m ain ta ins an  
average height of 7,000 ft., th e  h ighest peak, 
Cocui, being 16,700 ft. above sea-level. Slopes 
are steepest on the  west flank facing the 
M agdalena V a lle y ; on th e  eastern  side the 
fall to  th e  Am azon and  Orinoco lowlands is 
m ore gradual. N ear B ogota the re  is a p ro
nounced flatten ing  in th e  range and  fu rth er 
to  the  no rth , close to  Pam plona, it splits into  
tw o branches. One of these, know n as the  
Sierra de P erija , trends northw ards along the  
Venezuelan fron tier and  connects w ith  the  
group of coastal m oun tains called th e  Sierra 
N evada de S an ta  M arta ; th e  o ther swings to  
th e  no rth -east and  ex tends in to  Venezuela,

to  th e  sou th  of L ake M aracaibo, as the  
Sierra de M erida.

B etw een th e  M agdalena and  Cauca valleys 
lies th e  Cordillera C entral. These m oun ta in s 
culm inate in the  sou thern  d ep artm en ts  
tow ards th e  E cuado rian  fron tier in th e  peaks 
of H uila (17,700 ft.), N evada del Tolim a 
(18,400 ft.), R uiz (18,300 ft.), an d  S an ta  
Isabel (16,700 ft.). F rom  3° N o rth  th e  range 
broadens in to  th e  A ntioqu ian  tab le lan d  
which has an  elevation  of from  6,000  to
8,000 ft. and  is 300 m iles long an d  150 m iles 
wide. Relief is very  m arked  as th e re  are 
num erous large valleys, including those of the  
Porce, Nechi, and  Medellin rivers, th a t  are 
several thousand  feet deep.

The Cordillera O ccidental divides the  
valley of the  Cauca from  th a t  of the  San 
Ju an -A tra to  R iver system . The range lacks 
the  p la teau-like charac ter of th e  Cordillera 
C e n tra l ; its  g rea test elevations are  close to  
the  Cauca Valley and  th e  eastw ard  slopes are 
thu s ab ru p t. W estw ards to  th e  San Ju a n - 
A tra to  valley g rad ien ts are fla tte r an d  th e  
w esterly  drainage is consequently  m ore 
im p o rtan t th a n  th a t  to  th e  east. T he 
general elevation  of th e  n o rth e rn  p a r t  of the  
range is from 5,000 to  8,000 ft., th e  h ighest 
po in t rising to  abou t 12,000  ft. ; in th e  sou th
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Fig. 2 . -  
The Mountain 
Ranges 
of
Colombia.

the h ighest peaks are Chiles (15,680 ft.) and  
Cum bal (15,710 ft.). There are several passes 
w ith elevations betw een 2,000 ft. and  5,000 ft. 
between th e  Cauca valley and  th e  Pacific ; 
th a t which the railw ay betw een Cali and 
B uenaven tu ra  crosses is know n as the  Cresto 
de Gallo and  is 2,250 ft. high.

Subsidence along the  Colombian Coast has 
re juvenated  the  rivers and flooded the  lower 
p a rts  of the ir valleys. This phenom enon is 
responsible for the deep gorge, 250 miles long, 
cut by  the  Cauca betw een Cali and Caceres 
and  for the  swam piness and poor drainage of 
the  m iddle and  lower M agdalena valley. The 
g reat w idth of the m iddle p a rt of this valley, 
which in places is as m uch as 50 miles, is 
probably  a ttr ib u tab le  to  trough  faulting.

Climate and Vegetation
Clim ate in Colombia is dependent m ainly 

upon a ltitude . F ou r tem pera tu re  zones have 
been distinguished—nam ely :—

T ropical zone . . 0 to  4,000 ft.
S ub trop ica l zone . 4,000 to  6,000 ft.
T em p era te  zone . 6,000 to  10,000 ft.
P aram o  . . . 10,000 to  14,000 ft.

D ay tem pera tu res in the Choco average

90° ; a t  n igh t they  fall to 75°. The m ean 
annual tem pera tu re  a t  sea-level is 82°, w ith 
about 100° for the  m ean m axim um  and  65° 
for the m ean m inim um . A t B ogotá (8,700 ft.) 
the  corresponding figures are 58°, 75°, and 
40°. Between 10,000 and  14,000 ft., in the 
P áram o zone, it  is cold and frosts and  snow 
are frequent. The perpetual snow line lies a t
16,000 ft., bu t some peaks of only 14,000 ft. 
are snow-covered m ost of the year.

The seasonal d istribu tion  of rainfall in 
Colombia is irregular. In  the  Cauca valley, 
betw een the  m onths of F ebruary  and June, 
there is usually two hours’ rainfall in the 
afternoon. Ju ly  to  Septem ber are  dry, bu t 
there are heavy  rains in O ctober and 
N ovem ber. D ecem ber to  J a n u a ry  are d ry  
again. In  W estern Colombia rain  falls alm ost 
daily  throughou t the  year, although a “ wet ” 
season, in which the  rain  is heavy and con
tinuous, and a “ d ry  ”  season in which the 
rains ab a te  slightly  and fall m ainly a t n igh t 
are distinguished. D uring the "  wet ”  season 
the Condotó and San Ju an  rivers som etim es 
rise as m uch as 8 ft. in as m any hours. 
These floods cause considerable inconvenience 
to  dredging operations. A round B ogotá and 
Medellin there are two wet and dry  seasons—



284 T H E  M IN IN G  M AGAZINE

th e  typ ical equatoria l a r ra n g e m e n t; the  wet 
seasons being A p ril-Ju n e  and  O ctober- 
Decem ber. R ainfall in the  southern  Am azon 
lowlands is v ery  heavy  betw een M ay and  
D ecem ber an d  a t  th is  tim e of the  year large 
areas are usually  under w ater. On the  cen tral 
C aribbean coast rainfall is light an d  consider
able a rid ity  prevails.

Correspondence betw een a ltitude , vegeta
tion , an d  clim ate is close. In  the  Caribbean 
lowlands, near the  coast, w here the  rainfall is 
light, there  are  grasslands and  a scan ty  
covering of scrub. The lower slopes of the

Cordilleras and  th e  lower M agdalena valley 
are clo thed w ith  dense trop ica l forest. A t 
h igher a ltitudes the re  are first tem p era te  rain  
forests, then  grasslands. In  th e  so u th ern  p a rt 
of the  eastern  low lands th e  p lains are th ick ly  
forested, b u t no rthw ards th e  savanna  ty p e  of 
vegeta tion  appears, consisting of grasslands 
in terspersed  w ith  dense forested  th ickets.

Health

A reas above 5,000 ft. are, upon th e  whole, 
healthy , a lthough  on account of th e  poor 
san ita tion  typ h o id  an d  sim ilar diseases are

Fig. 3 . -
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m ore p revalen t th a n  in  E ngland  or the 
U n ited  S tates. In  th e  lowlands, particu larly  
on th e  Pacific Coast where the  rainfall is high, 
m alaria , b lackw ater, and  hookworm  are 
endem ic. Yellow fever is no longer common 
in th e  coastal tow ns, bu t still lurks in the  
bush. A t A snazu in th e  Cauca valley a t an 
a ltitu de  of 3,400 ft. m alaria  was in itia lly  a 
serious problem  as the  percentage of infections 
in em ployees was 100 , w ith  a m onth ly  
sickness ra te  of 50%  to  60%  and a  m onth ly  
m o rta lity  of 3%  to  4% . B y  wiring dwellings, 
clearing the  surrounding bush, canalizing 
stream s, an d  enforcing thorough trea tm en t 
on all who fell sick of m alaria th e  incidence 
of th e  disease was reduced to  negligible 
proportions. In  general it m ay  be said th a t 
no large in d u stry  or enterprise on th e  coast 
or in the  river coun try  can be perm anen tly  
successful unless san ita ry  m easures sim ilar to 
those p ractised  a t  A snazu are undertaken.

Politics
Colombia is an  oligarchy— th a t is to  say, 

power is concentrated  in  th e  hands of a  few 
landow ning families. D uring the  last decade 
nationalistic feeling am ongst th e  Spanish
speaking people of Colombia has grown 
m arkedly. The coun try  a t  the  beginning of 
the w ar was aim ing to  escape from the 
colonial “ raw  m ateria l ”  type  of econom y 
and  to  achieve the  g reatest possible m easure 
of au ta rch y  consistent w ith  her tropical 
environm ent by  th e  prom otion of mining, 
agriculture, cattle-raising, and  secondary 
industry . Foreign technologists and  cap ital 
are welcome, b u t only if they  can be used to 
fu rther the  in terests of the  S ta te . In  the 
words of a  recent article in one of the 
Colombian Mining B ulletins : “ W e should 
prefer our m ines to  be exploited  by our

fellow c o u n try m e n ; however, as th is  is 
im possible, le t us accept th e  cap ital and  
explo itation  of foreign com panies, b u t in 
circum stances favourable to  u s.”

H ith erto  th e  base-m etal resources of 
Colombia, although com paratively  close to  
world m arkets, have been kep t in cold 
storage by  lack of tran sp o rt facilities. 
L ately , however, the  g reat increase in the  
revenue from  gold, p la tinum , oil, and  
ag ricu ltu re has provided cap ital w ith  which 
to  finance extensions of the  railw ays and  
im provem ents in the  roads. E ach  im prove
m ent in tran sp o rt liberates large num bers of 
tran sp o rt workers for em ploym ent in  more 
productive occupations and  tends to  reduce 
the exo rb itan t freight rates.

Mining Law
According to  Colombian law an y  person 

m ay discover, prospect for, and  sam ple, 
w ithou t licence, m ines on land owned by the  
G overnm ent, which comprises abou t one- 
th ird  of the  to ta l area of the  country . On 
privately-ow ned land  prospecting m ay  only 
be undertaken  by  perm ission of th e  owner. 
Precious m etals, copper, and  precious stones 
belong to  the  S ta te  w herever th e y  are 
situated . Base m etals and minerals-—-such as, 
oil, low-grade beryl, mica, tin , m ercury, and 
iron—belong to  the  S ta te  only if th e y  are 
situ a ted  upon w aste lands, or lands th a t 
were declared w aste before O ctober, 1873. 
O therwise th e y  belong to  the  owner of the 
surface rights.

Occurrences of sta te-ow ned m inerals are 
divisible in to  tw o classes :—-

(1) “ Minas Denunciables ”  (Mines th a t  
m ay  be proclaim ed). D eposits of precious 
m etals. A lluvial precious-m etal deposits on 
perm anen tly  cu ltivated  land  to  which the

Table 2
Types of Colombian Mining Title

Duration ofType o f Grant. Type of M ine. L im iting Area. Title. Tax.Concession . Alluvial deposits of precious metals 8-25 sq. km. 25 years. M atter forin bed or on banks of navigable negotiation,rivers. Base metals and minerals.

Pertenencia ”  or claim.
Precious m etals—Vein. 3 pertenencias each m easuring 600 by 200 metres.

D uring paym ent of taxes. $20 per pertenencia.

D itto . Precious metals—Alluvial. Square of 3 km. or rectangle 2 km. by 5 km.

D itto. $30 per pertenencia.

D itto Precious metals or stones. Bedded deposits. Square of 2 km. D itto. R oyalty of 
5 %  o n

D itto Precious stones. Square of 1 km. D itto. output. $50 per pertenencia.

Remarks.Precise location of concession, plan of workings, samples of minerals m ust be filed with M inistry of Public W orks w ithin 18 m onths of grant of Concession. Royalties prescribed by the Governm ent or m ust be negotiated.Claimants m ay denounce subsidiary areas, bu t only as separate  claims and denouncem ents. D itto.

D itto.

D itto.
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owner acquired  hi? t itle  before O ctober, 1873, 
m ay  only  be proclaim ed b y  him  or w ith  his 
perm ission. For any  dam age occasioned by 
m ining to  th e  surface th e  m iner m ust com 
pensate  the  ow ner of th e  surface rights.

(2) “ M inas C ontratab les ” (Mines th a t  
m ay  be w orked on con tract). D eposits of 
base m eta ls an d  m inerals. Precious m etals 
in alluvial deposits in th e  beds of navigable 
rivers and  in  strip s 300 m etres wide on the ir 
banks also fall in to  th is class. The w orking 
of em erald m ines is a  G overnm ent monopoly, 
though  righ ts have som etim es been leased to  
p riva te  persons and  companies.

R especting  precious m etals, including 
copper, a  charge of 50 pesos is m ade for 
issuing a  m ining t i t l e ; a  fu rth e r charge of 
10 pesos is m ade for each claim  proclaim ed. 
The sides of claims are considered to  ex tend  
vertically  d o w n w ard s ; no difficulties can 
th u s  arise over ex tra la te ra l rights.

In  order to  proclaim  a m ine a  base line 
defining one of th e  sides claim ed is m easured 
and  beaconed. The side on which the  claims 
are in tended  to  ex tend  is ind icated  by  m arks 
placed on th a t  side of the  beacons. A p lan  of 
the  area is draw n on which conspicuous fixed 
objects— such as, houses, trees, or large rocks 
— are shown. To th is m ust be a ttach ed  a 
w ritten  description. If. th e  nam e of the  
previous owner of the  m ine is know n it m ust 
be cited. W ith in  90 days of the initial 
d iscovery p lan and  description should be 
lodged w ith  th e  alcalde of the  m unicipality  in 
which the  m ine is s itu a ted  so th a t they  m ay 
be forw arded to  th e  D epartm en ta l G overn
m ent. A fter the  docum ents have been 
forw arded the  in tended  proclam ation m ust 
be published locally for two consecutive days. 
If w ith in  30 days of the  second publication  
no con testan ts  appear and there are no other 
reasons to  the  contrary , title  is g ran ted  by  the 
D ep artm enta l G overnm ent to  the  claim ant 
an d  is sen t to  the  alcalde so th a t  he m ay 
proclaim  the  mine.

The title  rem ains in force only as long as 
the  claim -holder pays his taxes and  provided 
th a t  developm ent is undertaken  w ithin three 
years of the  g ran t. L ists of new  locations 
and  abandonm ents are published twice 
annually  b y  the  gazette  of th e  D ep art
m en ta l G overnm ent. P aym en t in one 
insta lm en t of 40 years’ taxes per claim 
en titles the  claim -holder to  rights to  a vein 
m ine in p e rp e tu ity  and  absolves him  from 
fu rth e r m ining taxa tion . Foreigners m ay 
only acquire m ining rights by  transfer from 
a  Colombian.

For th e  w orking of M inas Contratables 
owned by  the  G overnm ent th e  usual system  
is to  g ran t concessions to  su itab le  app lican ts 
in re tu rn  for a  fixed royalty . This ro y a lty  
am ounts to  5 f%  of th e  value of the  bullion 
produced. A t coal m ines th e  ro y a lty  is 5%  
of th e  value of th e  coal railed. F o r alluvial 
m ines on th e  banks of nav igab le rivers the 
ra tes  fixed are  :—

Percentage o f 
Gold Content. Value o f

B ullio n  Payable.
M g ./M 3. %
600 7
6 0 1 - 800 8
801-1,000 9

1,001- 1,200 10
1,201-1,600 14
1,601-2,000 18
O ver 2,000 20

The scale m ay  be a lte red  a t  th e  G overn
m e n t’s discretion, b u t in theory  th e  ro y a lty  
m ay no t be less th a n  7%  of th e  value of the 
bullion produced ; in p ractice big com panies 
seem to  be able to  o b ta in  reductions in  this 
ra te . An add itiona l J%  of th e  value of the  
production  is charged by  th e  G overnm ent to  
cover th e  costs of S ta te  inspection  and  
technical services-.

S tric t regulations cover th e  disposal of 
bullion and  p la tinum  produced  in Colombia. 
In  1936 p la tinum  m ight only  be exported  by  
perm ission of the  B oard  Controlling E xchange 
and  E x po rt. Proceeds of overseas sales had  
to  be re tu rn ed  to  Colombia ; 40%  m igh t then  
be used to  purchase foreign exchange, 15% 
m ight be sold to  th e  B ank  of Colom bia a t  a 
fixed ra te  of 113 pesos per 100 U.S. dollars, 
and the  rem aining 45%  m igh t be sold a t 
175-5 pesos per 100 U .S. dollars. The effect 
of these regulations was th a t  40%  of the  
proceeds m ight be exported , the  res t being 
for use only in Colombia. F o r gold the  
regulations are s im ilar; 40%  of th e  proceeds 
of sales m ay  be exported , th e  res t m u st be 
sold to  the  G overnm ent a t  from  2-3  U.S. 
dollars below the w orld price.

A cquisition of m ining righ ts  from  lan d 
owners who also own th e  m ineral righ ts  is a 
m a tte r for negotiation . P rov ided  a sm all cash 
paym ent is offered and  the re  is evidence th a t  
the  negotiator in tends to  w ork the  m ine and  
not to buy  it as speculation  the re  is o ften  no 
difficulty in concluding an agreem ent. L and  
belonging to  the  poorer class of farm er, m ore 
particu larly  the  Ind ian  farm er, is frequen tly  
held com m unally  and  is undivided. A cquisi
tion  of rights to  th is  sort of p ro p erty  is seldom  
easy to  negotiate  in  any  p a rt of the  world.
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This sum m ary  of Colombian m ining law 

has been deduced m ain ly  from  reports  of 
litigation  in the  Colom bian m ining bulletins ; 
it is qu ite  possible th a t  some of the  in te r
p re ta tio n s of legal argum ent m ay be incorrect. 
E xpenses for locating  claims, obtain ing 
possession, an d  annual tax a tio n  are low. 
However, the re  are often  long delays in 
obtain ing title  : fu rth er the  acquisition of 
m ining righ ts in p e rp e tu ity  and  the in 
adequate m ethods of locating claims lead to  
much litigation . F or foreigners th e  p artia l 
em bargo on the  export of earnings is a source 
of dissatisfaction.

Labour
The Colombian population  is abou t 20 % 

pure w hite (concentrated  m ostly  in the 
uplands around  B ogota and  Medellin), 5% 
pure Ind ian , 5%  pure negro, and  th e  rest 
mestizo, zam bo, and  m ulatto . Negroes and 
m ulattoes live chiefly in th e  w estern lowland 
areas ; for exam ple, of th e  to ta l population  
of 85,000 in the Choco, 60%  are negroes, w ith  
20% m ulattoes, 15% Indians, and  5%  of 
whites. Mestizos live m ain ly  in th e  same 
areas as the whites. Negroes living under the 
conditions which norm ally  app ly  in the low
lands are incapable of sustained  effort, bu t 
im prove in m ore favourable circum stances. 
T rade in th e  h o tte r  and  m ore inaccessible 
p a rts  of th e  coun try  is alm ost wholly in the  
hands of Syrians. In  1933 the  percentage of 
illiteracy was estim ated  to  be 55.

Studies of th e  agricu ltu ral resources of the 
coun try  seem to  indicate a lack of sufficient 
labour in m any  districts. T hus in Caldas 
there is a t certain  seasons of the year a labour 
shortage, as the small farm er, who forms the 
g reater p a rt of the  population, will work by 
the  day  for o thers only when his own p la n ta 
tion  does no t require a tten tion .

Colombians m ake good packers, canoe 
men, and  m achete an d  axe m en for cu tting  
trails and  building roads. C arpenters, b lack
sm iths, and  sim ilar skilled w orkm en are 
ra th e r scarce, b u t are qu ite  com petent when 
obtainable. Medellin and o ther big towns are 
th e  chief m arkets  for skilled labourers, b u t to 
a t t r a c t  these m en aw ay from the ir homes 
in to  u n hea lth y  or ho t regions it is necessary 
to  offer them  abou t 75 pesos m onthly, w ith 
allowances for lodging and  paym ent in full of 
the ir travelling  expenses to  and  from the ir 
homes. W ages for m iners average from 1 to  
1 1 pesos daily, b u t foreign companies usually

p ay  supp lem entary  bonuses based on p er
form ance. Mule drivers receive from 0-60 to  
1-20  pesos daily.

According to  Colombian law  no w ork is to  
be required  of the  labourer on Sunday. Codes 
regulating  hygiene in m ines and  factories are 
theoretically  in force throughout Colombia ; 
in practice they  affect chiefly the  Colombian 
employees of foreign companies.

I t  is estim ated  th a t  in 1942 80,000 men 
were actively  engaged in m ining and th a t
500,000 people depended upon th e  industry .

Communications and Transport
In  1938 some 2,090 miles of railw ay of 

various gauges were in operation. Of this 
to ta l p a rt is owned by the  N ational Govern
m ent ; p a r t  b y  the  'D epartm en ta l G overn
m ents, and  p a rt b y  p riva te  companies. 
B ogotá is now in d irect com m unication, via 
Cartago, the  Quindio Pass, and  Cali, w ith the 
Pacific Coast a t  B uenaven tu ra. However, 
this line is unsu itab le for heavy  tra ff ic ; 
moreover, in its w estern portion  it is subject 
to  flooding b y  the  D agua River. To Medellin, 
goods m ay  now be hauled d irectly  from 
P uerto  Berrio on th e  Lower M agdalena 
w ithout transhipm ent. There is an aerial 
cable line 45 miles long for the  tran spo rt of 
m erchandise betw een M ariquita near the 
M agdalena and  th e  c ity  of Manizales, cap ital 
of the  D epartm ent of Caldas. This provides 
an  a lte rna tive  rou te  to  the  railw ay. Two 
o ther cableways— one from  G am arra on the 
M agdalena R iver to  Cúcuta on the  Venezuelan 
frontier, th e  o ther from Villa M aria to 
Manizales— have recently  been opened. In  
spite of these im provem ents for the  up land  
plateaus of the  interior, the  M agdalena is 
still the  m ain tran spo rt thoroughfare. 
U nfortunate ly  th is river is a  poor w ater 
route. The dep th  of w ater over the  b ar a t 
th e  m outh  is only 6 ft. and  is too shallow to 
perm it ocean-going vessels to  pass. For this 
reason P uerto  Colombia, located  on the  coast 
some seven miles west of the  river’s m outh , 
is th e  d irect p o rt of e n t r y ; here ocean
going vessels load and unload. P uerto  
Colombia is connected w ith B arranquilla, the 
official s ta rtin g  po in t of up-river steam ers, 
by  18 miles of railw ay. On th e  river itself 
delays are frequent in the  d ry  season because 
of low w ater.

A direct journey  from the sea to  B ogotá in 
favourable circum stances takes abou t 10 
days, or in the  reverse direction abou t seven 
days. In  unfavourable circum stances, during
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the  d ry  season, the  jou rney  m ay  tak e  a 
m onth . The ro u te  followed is : F irs t b y  rail 
(1 m etre gauge) from  P u erto  Colombia to  
B arranqu illa  ; secondly, b y  river steam er 
from  B arranqu illa  to  L a  D orada, for the  
g rea ter p a rt of which journey , 600 miles long, 
trav e l is only  possible b y  day  ; th ird ly , by  
railw ay  (0-914 m etre  gauge) from  La D orada 
to  B ogotá via  B e ltrán , Ibagué, E spinal, 
G irardo t, and  F a ca ta tiv a . O ther m ethods of 
m aking the  journey  are to  tak e  the  seaplane 
from  B arranqu illa  to  G irardot and  proceed 
thence by  rail, th e  tim e requ ired  being tw o 
days, or to  fly th e  whole d istance from 
B arranqu illa  to  B ogotá in n ine hours.'

W ith  respect to  freight abou t 50 river 
steam ers on th e  Lower M agdalena handle 
daily  in favourable conditions 300 tons 
upstream  and  400 tons dow nstream . Charges 
are exceedingly high, th e  freight from  the  
coast to  B ogotá being abou t £5 per ton.

The second g reat w aterw ay in Colombia is 
the Cauca. I t  is divided into  tw o navigable 
sections— the  first from  Cali to  Cartago, a 
d istance of 187 miles, and the  second from 
th e  m ining tow n of Caceres to  the  M agdalena, 
a d istance of 170 miles. F rom  th e  m ou th  of 
its  t r ib u ta ry  the  Nechi, to  th e  M agdalena, a 
d istance of 74 miles, the  Cauca is navigable 
throughou t the  year for steam ers of 120 tons 
b u rth en  an d  3 ft. d raugh t. This service is 
im p o rtan t, because it  gives access to  th e  rich 
placer-m ining region of the  Nechi and  San 
Jo rge rivers.

Access to  the  Chocó is provided b y  the  
A tra to  R iver. The size of the  boats used on 
th is  w aterw ay  is lim ited  by  th e  shallowness of 
the  w ater over th e  b ar a t  the  m outh  ; b u t for 
th is  obstacle, as th e  river is very  deep, vessels 
of com paratively  large size could be used even 
to points beyond Quibdó. In  the  departm en t 
of N ariño it is possible for boats  of 120 tons 
b u rth en  to  carry  freight up  th e  river P a tia  
and  its  t r ib u ta ry  th e  Telem bi from  Tum aco 
as far as Barbacoas.

The Colombian road  system  is poor. In  
1921 there  was only one wagon road  in the, 
ad m itted ly  poverty-stricken , D epartm en t of 
Bolivar. H owever, two g reat tru n k  roads 
have recently  been com pleted. T hey  connect 
w ith  one ano ther and  link  up  w ith  the 
railw ays and  navigable rivers. The E aste rn  
T runk  H ighw ay, 470 miles long, runs along 
th e  Cordillera O riental from G irardo t in  the  
valley of the M agdalena to  the  Sim on Bolivar 
In te rn a tio n a l Bridge on the  Venezuelan 
F ro n tie r via  Fusagasuga, B ogotá, T unja, 
C apitanejo, and  C ücuta. F o r the  W estern

T runk  H ighw ay th e  ro u te  traverses the  
Cordillera O ccidental an d  th e  Cordillera 
C entral from Ipiales on th e  E cuado rian  
fron tier to  P u erto  V aldiv ia on th e  R iver 
Cauca via  E spina, T uquerres, P asto , P opayan  
Calato, Cali, C artago, Pereira, M anizales, 
Sonson, M edellin, and  Y arum al.

Besides these n a tio n a l highw ays the re  
were, in 1920, ab o u t 4,000 m iles of wagon 
roads an d  tra ils  m a in ta ined  b y  th e  S ta te . 
C onstruction  of a  good wagon road, in the  
up land  areas, because of the  steep  g rad ien ts 
an d  th e  heavy  rainfall, costs as m uch as the  
building of a  narrow -gauge railw ay  ; fu rth e r
m ore the  m ain tenance cost of th e  road  is 
g rea te r th a n  th a t  of th e  railw ay.

F reigh t ra te s  betw een Segovia an d  th e  sea 
via  Zaragosa were quo ted  in 1930 as £8 per 
ton  for packages of convenient size for m ule 
tran sp o rt an d  £16 per to n  for inconvenient 
packages such as rails. M achinery destined 
for m ines in rem ote situ a tio n s should as far 
as possible be sectionalized in sizes th a t  are 
no t too big to  be packed as loads for one or 
tw o mules. F or gold m ines a  s ta m p  m ill w ith  
coun ter-cu rren t d ecan ta tio n  is usua lly  con
sidered the  only typ e  of insta lla tion  suitable 
in these circum stances. H ow ever, a t  the  
T im m ins Ochali gold m ine, 34 miles from 
Y arum al, in A ntioquia, i t  was decided to  
bu ild  a tra c to r  road  over w hich a m odern 
ty p e  of mill th a t  could only  be sectionalized 
in p a rt m ight be tran spo rted . The road  cost 
abou t £600 a mile to  build. W hen com pleted 
tra c to r  tran sp o rt cost ab o u t £8  per to n  as 
against £2  per ton  for tra n sp o rt of section- 
alized m achinery  by  mules. As trac to rs  were 
o perated  during  th e  construction  period 
continuously  th roughou t th e  w et season road  
m ain tenance costs were high. A t presen t 
orders are placed well in advance so th a t  the  
tran sp o rt of heavy  loads m ay  be confined to  
the  d ry  season. O rd inary  freight am oun ting  
to  110 tons m on th ly  is m oved by  th e  owners 
of beasts of bu rden  n ear th e  m ine under 
contract.

History
In  general the  chief m ining d is tric ts  of 

Colombia are still those th a t  were discovered 
and  w orked by  the  S paniards in the  d e p a rt
m ents of A ntioquia, Cauca, S an tander, and  
Tolima. E uropean  p roduction  of gold began 
in 1534, shortly  a fte r th e  Spanish  Conquest. 
A t first only alluvial deposits were w orked, 
b u t in 1581 vein m ining w as s ta rte d . A 
decree of th e  K ing of Spain in  th e  18th
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C entury  relieving Ind ians from th e  com 
pulsion to  w ork in the  m ines (a m easure 
which affected the  industry  d isastrously in 
up land  d istric ts such as those surrounding 
Pam plona and  M ariquita) did no t benefit the  
negroes. T hey  continued to  labour in the 
m ines as slaves un til th e  liberation  in  1851. 
This accounts for the  thorough prospecting 
th a t  has been done, even in rem ote and 
un hea lth y  d istricts. I t  also explains the 
presen t scarcity  of m ines carrying easily- 
5— 5

accessible free gold th a t have no t been 
worked in the  past.

The w ar of Independence betw een 1810 
and  1819 and the  revolutionary  w ars between 
1885 and  1902 do no t seem to  have affected 
m ining m uch, although a few foreign m ines 
were closed during the- second period, bu t 
the secession of P anam a is still a  b itte r  
m em ory. I t  is largely responsible for th e  fear, 
ever-present w ith  the  Colombian, th a t  power
ful foreign governm ents m ay intervene in
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support of com panies belonging to  the ir 
coun trym en  against h is in terests . Clauses in 
th e  agreem ents w ith  th e  oil com panies 
expressly  exclude in te rven tion  of th is  kind.

The reva lua tion  of gold in  1932 has 
affected gold p roduction  m arkedly . Of th e
4,000 proclam ations of m ines m ade since 
1904, m uch th e  g rea ter num ber was m ade 
in 1935 and  1936.

A chronology of som e of th e  m ore

im p o rtan t recent events in th e  Colom bian 
m ining and  oil industries is given below : 

1852—F ro n tin o  an d  B oliv ia M ining Co. b o u g h t 
several gold m ines includ ing  th e  F ro n tin o  n ea r 
R em edios in  A ntioqu ia .1908—-Drilling for oil began  n ea r T u rb o . T he 
holes w ere la te r  ab andoned .

1910— A bo u t th is  d a te  P a to  C onsolida ted  Gold 
D redging, L td ., b egan  operations.

1916— A bo u t th is  d a te  S ou th  A m erican  Gold and  
P la tin u m  Co. began  large-scale d red g in g  operations 
in  th e  p la tin u m -b earin g  regions of th e  Choco.

Table 3
Mineral and Metal Production

Oil Barrels, Oz. Oz. Oz. Cts.
Year. 42 Gals. Gold. Silver. P la tin u m . Emeralds.

1534-1600 10,600,000
1601-1700 34,600,000
1701-1800 41,000,000
1801-1886 41,600,000
1886-1900 8,216,000

1901 136,000 2,520,000
1902 1 2 2 ,0 0 0 ?
1903 132,000 ?
1904 95,800 ?
1905 125,000 1 ,0 0 0 ,0 0 0
1906 106,000 980,000 6,813
1907 157,471 ? ?
1908 145,649 ? ?
1909 150,000 ? ?
1910 279,342 ? 1 0 ,0 0 0
1911 340,000 ? 1 2 ,0 0 0
1912 344,000 ? 1 2 ,0 0 0
1913 348,000 ? 15,200
1914 ? 351,311 17,500
1915 ? ? 13,601
1916 ? ? 25,588
1917 ? ? 21,278
1918 ? ? 33,543
1919 300,000 ? 26,046
1920 ? ? 2 0 ,0 0 0
1921 65,185 ? ? ?
1922 318,812 ? ? 45,448
1923 421,403 300,000 ? 48,348
1924 442,453 ? ? 51,530
1925 1,000,930 ? ? 62,000 250,000 ($)
1926 6,441,249 ? ? ? ?
1927 14,999,681 ? ? ? ?
1928 19,892,778 ? ? 53,330 22,712
1929 20,381,184 ? ? 45,576 ?
1930 20,343,428 ? ? 42,381 p
1931 18,234,679 184,274 77,709 35,793 ?
1932 16,415,214 248,249 194,761 40,500 ?
1933 13,156,126 298,242 108,005 45,971 ?
1934 17,337,900 344,310 127,461 54,768 20,608 ?

1935 17,597,655 328,991 132,406 38,628 60,000
1936 18,756,119 388,739 152,000 38,333 ?

1937 17,731,798 422,222 168,000 29,315 ?
1938 21,451,000 520,715 192,879 34,549
1939 2 2 ,0 0 1 ,0 0 0 551,417 242,627 39,070
1940 25,932,000 631,900 260,313 ?
1941 24,313,000 656,019 271,115 48,200
1942 ? ? ? ?

Rem arks.

E x p o rts  to  U.S.

6 2%  of gold e s tim a te d  to  have 
been p roduced  in  A ntioqu ia .

5 2%  of gold e s tim a te d  to  hav e  
b een  p roduced  from  A ntio quia.

N ativ es  es tim ate d  to  h av e  p ro 
duced  4 5%  of to ta l  p la tin um  
o u tp u t.

48%  of gold from  lode mines 
4 0%  of gold from  lode mines
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1916— -Tropical Oil C om pany began to  d rill for 

oil in  th e  D e M ares Concession ; th e  holes la te r 
s tru c k  oil.

1916— A scientific com m ission under Dr. R ob ert 
Scheibe w as ap p o in ted  to  s tu d y  th e  geology and  
m in ing  resources of Colombia.

1921— F irs t  ex p orts  of oil.
1923— L ease of em erald  m ines to  fo reign com 

p an y . O u tp u t of em eralds in te rru p te d  as a  resu lt 
of th e  litig a tio n  w hich ensued.

1923— F av ou rab le  new  oil laws passed.
1924— S outh  A m erican Gold an d  P la tin u m  

C om pany com pleted  th e  second of th e ir  tw o h y d ro 
electric p lan ts  in  th e  Choco.

1925— As a  re su lt of le*,al difficulties S ou th  
A m erican Gold an d  P la tin u m  C om pany sh u t dow n 
one of th e ir  dredges tem porarily .

1926— Oil p ipe-line from  B arran ca  B erm eja to  
M am onal com pleted.

1928— New an d  unfavourab le  oil laws passed.
1928— A greem ent by  w hich F rench  com pany  

m arke ted  en tire  C olom bian o u tp u t of em eralds 
te rm in ated .

1929— D rilling  in oilfields ceased p a rtly  because 
of th e  onset of th e  depression, p a r t ly  as a  p ro te s t 
ag a in s t th e  oil laws.

1930— A rm ed m ob to o k  possession of th e  em erald  
m ines a t  M uzo : la te r  in  th e  y ea r a  lease w as 
g ran ted  to  an  A m erican com pany.

1931— Issue of a  decree decreasing  ta x  on 
p la tin u m  from  1 0 %  to  5 %  ad valorem.

1933— T he scientific com m ission u nd er Dr. R o b e rt 
Scheibe com pleted  its  repo rt.

1933— Oil laws rescinded in  favour of oil com 
panies.

1935— D ecision to  erec t a  S ta te  m etallu rg ica l 
p la n t a t  M edellin for te s tin g  purposes.

1935— A p p o in tm en t of S ta te  m etallurgica l com 
m ission u n d er W allace G. F e tze r to  in v estig a te  
problem s.

1935— T im m ins O chali M ining C om pany began 
m illing a t  Y arum al, A ntioqu ia .

1936— D redging in  D ep artm en t of N arino  begun 
b y  S ou th  A m erican Gold an d  P la tin u m  Com pany.

1939— P roposal for a  new  p ipeline from  th e  Barco 
Oil Concession.

1942— E rec tion  of steel m ill a t  Medellin consisting  
of tw o electric furnaces to  m elt scrap, tw o  gas 
furnaces to  h ea t ingots, an d  one 1 0 0 -ton  rolling mill. 
R econdition ing  of b last-fu rn ace a t  Pacho, C undina- 
m arca.

Table 4
Distribution of Gold Production to 1886 by Departments

Gold N o. o fDepartment Production, A linesor M illions known
Intendencia. £ Sterling. in  1915.A ntioqu ía 50-0 12,181B olívar . 14-0 ?

B oyacá . 0 -04 .—-
C auca 49-8 641
C undim arca . 0 -36 .—

M agdalena 0 - 2 0 —

S an tand er 3 0 .—
T olim a . 1 0 - 8 502
Chocó 1 4 0 ?C aldas . ? 2,610
N ariño  . ? 2,452

Remarks.
T hough these figures do n o t check w ith 

th e  to ta l  p ro du ctio n  of gold to  1886 
given in  an o th er table, th e y  a re  of 
use to  in d ica te  th e  com para tive 
im p o rtance  of th e  various d e p a r t
m en ts  respecting  gold p roduction .

To 1800.

Table 5
Summary of Output from Vein and Alluvial Gold Mines in Colombia— 1941

N um ber
T ype o f M ill or o f

A llu v ia l A ppliance. M ills.
A ntioqu ian  m ills . . 460
C alifornian m ills . . 6 8
Ball-m ills . . 12
D rag m ills . . . 400

D redges . . . 17
D raglines . . .  2
H ydrau lic  e levators . 11 O'!
M onitors . . . 400J
W ashers . . .  —
T o ta l W eigh t of Gold 

M onth ly  .

N um ber Tons Grade
o f per igrm.)

Stam ps. D ay. Recovered.
2,300 1,610

480 1,300
500 

50
3,460 7-5

Y d s?  per 
M onth.

3.100.000 
60,000

880,000
20,000

4.060.000 0 -2

Kg. Gold K g. Gold Oz. Gold 
per per per

D ay. M onth. M onth.

25-95 778 25,000 49%

812 26,100 51%
1,590 51,100

Note.— Figures are ap p ro x im ate  only.
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Production

D etails of Colom bian m ineral p roduction , 
for 60%  of which foreign com panies are a t 
presen t responsible, are given in Tables 3, 4, 
an d  5. Records of ind iv idual m ines are no t 
alw ays easy  to  trace  on account of the  
frequen t changes of dep artm en ta l boundaries. 
Figures for gold production  are unreliable as 
there  are no licensed gold buyers in  Colombia 
and  sm uggling is rife. R especting p la tinum , 
th e  figures are m ore tru stw o rthy . Most of 
th e  m eta l won b y  th e  n a tiv e  sm all-workers, 
and  th is  am ounts a t  p resen t to  abou t 45%  
of th e  to ta l, is sold to  agents of the  Syrian 
m erchan ts in  C artagena who m ain ta in  stores

[To be

a t Q uibdo, Istm ina, B audo, Tado, an d  o ther 
places in th e  Choco. Prices paid  are  ab o u t 
30%  of the  New Y ork valua tion  of p la tin u m  
after deduction  of 10%  to  allow for the  (often 
very  valuable) im purities in th e  crude m etal. 
A lm ost all the  Colom bian precious-m etal 
p roduction  is exported  and  th e  revenue from  
sales am oun ts to  abou t a  th ird  of th e  to ta l 
receip ts of foreign exchange. Of the 
petro leum  production  roughly  10%  is used 
in  the  country .

The figures given in Tables 3 ,4 , and  5 are all 
approx im ate. In  general Colom bian s ta t 
istics ind icate  only the  order of production , 
no t th e  exac t figure.

Cooling for the Ultra-Deep Mine
By Maxwell Me Guinness

A descrip tio n  of a  p ro p o se d  “ high-colum n ” re frige ra tio n  sch em e d e s ig n e d  to con tro l a ir te m p e ra tu re s  at
w ork ing  faces.

Introduction
As experience has been gained w ith  the 

air-conditioning p lan ts installed  a t  deep 
m ines in various p a rts  of the  world it  has 
been g radually  realized th a t  a t  dep ths of
8,000 ft. and  over surface refrigeration  can 
becom e uneconom ic, particu larly  when the  
geotherm al g rad ien t is unfavourable. If, for 
exam ple, to  gain w orkable tem pera tu res 
below th e  dep th  nam ed it is necessary to  cool 
the air en tering  th e  m ine below 32° F . the  
air-cooling coils of th e  refrigerator installed 
a t  th e  surface w ould freeze solid. This places 
a lower lim it on the  cooling capacity  of the 
p lan t an d  a  m axim um  depth  a t  which it can 
w ork efficiently.

I t  has been calculated  for the  R and  mines, 
for exam ple, th a t  the  8 ,000-ft. m ark  is the  
lowest vertical dep th  to  which a  surface 
refrigerator can work economically, whereas, 
in the  case of th e  prospective m ines of 
th e  O range F ree  S tate , where th e  rock- 
tem p era tu re  g rad ien t is m uch higher than  
on th e  R and, the  lim itation  im posed by  the 
32° F . m inim um  m ay  m ake a  surface 
refrigera tor uneconom ical a t abou t 5,000 ft. 
vertical depth . A sim ilar s ituation  arises 
w ith  m any  m ines in the  tropics, where a 
surface refrigera tor m ay  become useless a t 
abou t 4,000 ft.

To m eet th is  prospective im passe a  new 
system  of m ine cooling has been designed. 
This takes the  form  of a  “ high-colum n

refrigera to r,”  a  descrip tion  of which, com
piled by  a  well-known South  A frican engineer, 
is given in  w hat follows.

The High-Column Refrigerator
The m edium  of cooling envisaged in a  p lan t 

to  the  pro jected  design is carbon  dioxide. 
On th e  surface th e  p lan t consists of a 
com pressor, which takes in superheated  C 0 2 
vapour a t abou t 60° F . an d  a  pressure 
betw een 300 lb. and  400 lb. per sq. in. 
(depending on th e  d ep th  of th e  m ine), and 
compresses it  to  ab o u t 1,040 lb. p er sq. in., 
the  last-nam ed  figure being s ta n d a rd  practice 
in the  p reparation  of C 0 2 as a  refrigerant. 
The com pressor discharges th e  C 0 2 vapour 
to  a  cooler in which it  is cooled b y  w ater so 
th a t  it  liquefies a t  ab o u t 8 6 ° F ., a fte r  which 
the  liquid m ay be still fu rth e r cooled to  an 
ex ten t depending on the  condition  of the  
w ater available. The cooling condenses the  
C 0 2 in to  a  liquid while rem oving the  sensible 
h ea t added  in the  com pressor an d  a  larger 
q u an tity  of h ea t equ ivalen t to  th e  la te n t and 
sensible heat of th e  v apour en tering  the 
compressor.

The liquid C 0 2, a t  1,040 lb. pressure and, 
say, 75° F., is then  led to  a  v ertica l p ipe to  
descend in to  the  mine. T he down-going pipe 
is p referably  located  in th e  u p cast shaft, as 
therein  it is no t liable to  dam age b y  a w inding 
accident and  if a  leakage should occur it  is of 
less consequence th a n  if it  occurred  in  the
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dow ncast shaft. The descending C 0 2, 
w hether in th e  condition of a liquid  or a 
very  dense gas, is nearly  as heavy  as w ater 
and  so acquires a  high pressure due to  the 
height of the  colum n p lus  its  in itia l pressure. 
A t su itable in tervals in th e  descending pipe 
(determ ined by  th e  economics of the  cost of 
very  thick  pipes)— say, 4,000 ft. a p a rt— the 
C 0 2, a t, say, 2,600 lb. per sq. in., is led into 
a  decompression engine in which its pressure 
is reduced to  abou t 1,040 1b. while g rav ity  
energy is taken  out and  converted  in to  useful 
work—such as driving an  electric generator 
connected to  the  electric m ains of the  mine.

A fter passing through  a t least one in te r
m ediate decompression engine en rou te , the  
C 0 2 arriv ing  a t  the  b o ttom  of its  vertical 
descent is passed into  another decompression 
engine which operates as previously described. 
I t  is to  be no ted  th a t  any  or m ost of the  heat 
of auto-com pression which C 0 2 m ay  acquire 
in  its  descent is rem oved when it is expanded 
in the  decompression engines.

The C 0 2 discharged from the lowest engine 
is in m uch the sam e condition as when it left 
the surface— th a t is to  say, it is in the 
condition of a refrigerant p repared  for 
subsequent expansion to  a m uch lower 
tem perature, as if it  were operating  as one 
stage of an ord inary  m echanical refrigerating 
cycle.

The refrigerant thus prepared in the  lowest 
decompression engine is led in small branch 
pipes a t  abou t 1,100  lb. pressure to  a num ber 
of evaporators, each located  close to  a  
working place (stope faces) in the mine. An 
evaporator con ta ins no working p arts  and 
consists of a  num ber of pipes in to  which 
C 0 2 is expanded through  a s tand ard  type  of 
expansion valve to  a  lower tem pera tu re  (say 
60° F.) and  a reduced pressure (784 lb. for 
60° F.). The portion  of the ven tila ting  air 
allocated to  th e  particu lar working place also 
passes through  the  evaporator in direct heat- 
exchanging relationship  w ith the C 0 2 passing 
through  th e  pipes in the  evaporator, the 
ven tila ting  air being thus cooled to such a 
tem pera tu re  th a t conditions a t  the  stoping 
faces served are su itable for the perform ance 
of m anual labour a t reasonable efficiency 
and  w ithou t distress or ill effects.

The proposed tem peratures are given 
in  the T able 1 and  it  will be seen th a t  
th e y  also provide a favourable tem pera tu re 
g rad ien t in the evaporator, which minimizes 
the  pipe surface required for the heat 
exchange specified. The C 0 2 on expanding 
in to  the  evaporato r converts into  a  colder

liquid and  a  certain  am ount of vapour. In  
passing th rough  the evaporato r all th e  liquid 
C 0 2 is evaporated  a t a  constan t tem pera tu re  
and  pressure by  the  heat ex trac ted  from  the 
ven tila ting  air. The cooled ven tila ting  air 
leaves the  evaporato r for a w orking place, its  
tem pera tu re  being arranged  so th a t it  will 
no t be heated  to  more than  80° F. w et-bulb 
by  th e  heat it  picks up in the  w orking place. 
Such a  tem pera tu re  would doubtless be 
accepted by  all concerned as a satisfac tory  
working condition in a  deep mine.

The C 0 2 vapour leaving th e  evaporato r a t 
60° F. and  784 lb. is piped to  the  bo ttom  of 
th e  dow ncast shaft, from which po in t it 
ascends to  the  surface through  two or m ore
6 -in. pipes. The C 0 2 v apour traversing  the 
ascending pipes tends to cool by  au to 
expansion while lifting itself against g rav ity  
an d  also tends to  cool to  th e  lower tem pera
tu re  associated w ith  its  lower pressure and 
therefore it can exercise a  very  considerable 
cooling effect on the  w arm er dow ncast a ir in 
th e  shaft. The benefit of th is effect is ob tained 
by  providing sufficient heat-exchanging 
surface in the  ascending pipes to  cause heat 
to  pass from the dow ncast air to  the  C 0 2 to  
m ain ta in  the  la tte r  a t  a roughly constan t 
tem pera tu re  of 60° F.

The C 0 2 arrives back a t the surface a t  a 
reduced pressure and  is led to  the  suction of 
the  com pressor for the  cycle to  be repeated . 
The refrigerant C 0 2 is non-poisonous, b u t as 
a  safety  m easure the  following precautions 
m ight be adopted  in an y  p lan t installed  : 
(1) The pipes in the dow ncast shaft should be 
provided a t  suitable intervals w ith  s tandard  
self-closing safety  valves which au to 
m atically  lim it leakage to the  contents of a 
short length of pipe ; (2 ) the pipes under
ground should be carried along th e  roof of 
an  airw ay or in  a  trench  in the  floor, a  few 
safety  valves being also p ro v id e d ; (3) the 
descending pipe in the upcast shaft will need 
fewer safety  valves or none a t  all.

Design Factors
The following assum ptions can be m ade in 

estim ating  requirem ents :—
(1) The m ine o u tp u t m ay  be about

100,000 tons per m onth , so th a t  p robably  
tw o m ain  winding shafts will be required. 
To minim ize the  risk of rockbursts a t  the 
great dep ths under review it is considered 
th a t  the  stoping faces will need to  be 
advanced rap id ly— say a t nearly  30 ft. per
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Table 1

Data for a High-Column Refrigerator
V ertical d ep th  of m ine in  feet, average . . . .
H eat picked in  shafts b y  dow ncast a ir  (B.T.U. p er lb.)
H eat picked by  dow ncast a ir in  airw ays (do.)
H ea t of autocom pression of a ir . (do.)
H e a t picked up from  tw o stoping faces each 400 ft. long 
R efrigeration supplied in  shafts (B.T.U. per lb. air).
R efrigeration  supplied by  evaporators (B.T.U. per lb. air) .
W eight of CO 2 to  be circulated per m inute, lb. .
T em perature  of C 0 2 in  evaporator (°F.) . . . .
P ressure of C 0 2 vapour a t  com pressor suction, lb. abs.
Insta lled  capacity  of refrigerator, B .T .U .s p er min.
R efrigeration supplied b y  evaporators, per lb. COa 
R efrigeration by  th e  rising C 0 2, per lb. C 0 2 
T em perature  of a ir leaving surface in  sum m er, w et-bulb 
T em perature  of a ir a t  bo ttom  of dow ncast shaft, w et-bu lb  .
T em perature  of a ir en tering  evaporators (average)
Tem p, of a ir leaving evaporators and entering  stopes (average) 
T em perature  of a ir leaving stopes on w ay to  up cast shaft, wet- 
N um ber of decom pression engines 
H orse power in p u t to  surface compressors .
H orse power recovered by  decom pression engines 
N et power consum ption (yearly average) .
Suggested d iam eter of descending pipe for C 0 2, in.
Thickness of th e  same, top  to  bottom , in.
W eight of th e  above pipe, w ithou t joints, tons .
N um ber of ascending pipes for C 0 2, 6 -in. diam ., -I in. th ick  .
W eight of th e  se t of ascending pipes, tons . . . .

N ote .— All tem pera tu res are degrees Fahrenheit, w et-bulb.
300,000 cu. ft. per min. b y  say  “ x  ”% , th en  th e  figures for 
can be increased b y  x  %  w ithou t serious error.

, wet-bu' 
bulb

lb

8 ,0 0 0 1 0 ,0 0 0 1 2 ,0 0 0
2 - 0 3 0 5-7
5-2 7-8 9-0

10-32 12-9 15-48
4-0 5-0 6-5
2-63 6-5 1 0 - 0
5-2 1 0 - 0 17-0
1,620 3,400 5,000

60 60 60
400 350 300

144,000 320,000 480,000
59 59 59

..30 35 39
58 58 58
76 77 80-5
81 85 89-5

75-7 74 72
80 80 80

2 2 3
800 2 ,0 0 0 3,500
300 750 1,300
500 1,250 2 ,2 0 0

H 6
i  to  i *  to  # 1  to  |

75 2 0 0 336
2 4 6

136 340 612
ume of v e n tila tin g ' a ir exceeds

h.p. installed  capacity  and  w eight of C 0 2

m onth. Therefore it is assumed th a t 30 
stoping faces, each 400 ft. long, are operated 
either in pairs or as portions of long walls. 
An evaporator constructed of plain pipes and 
a simple expansion valve might be provided 
per two stoping faces, a to ta l of 15 sets.

(2) The surface is about 5,600 ft. above sea- 
level, as on the W itwatersrand.

(3) The tem perature of virgin rock increases 
50° F. per 1,000  ft. of depth.

(4) The main and sub-shafts are vertical 
and of ample area.

(5) The volume of ventilating air supplied 
ig 300,000 cu. ft. of free surface air per 
m inute (about 18,500 lb.).

(6) The average maximum tem perature to 
be secured a t the stoping faces is 80° F. wet- 
bulb, a figure which most mining men would 
regard as satisfactory for the performance of 
manual labour and the preservation of health

(7) The calculations arrived at in the 
accompanying table are for the ho ttest 
summer months on the Rand, so th a t the 
annual average am ount of refrigeration 
needed will be less by some 25%.

(8) T he m ain fan is of the  suction type 
operating  on th e  upcast air, to  avoid adding 
th e  h ea t of th e  fan  horse-power to  th e  down
cast air. A pressure fan ac ting  on the

downcast air increases the refrigeration 
required by about 30% a t 8,000 ft.

(9) The winders for the  subvertical shaft 
are compressed-air driven, so th a t no 
electrical heat is liberated u n derg round ; 
alternatively sufficient electric power is 
produced underground by generators driven 
by air motors, to  produce enough coldness 
(negative B.Th.U.s) to neutralize the heat 
produced by the electric winders, the 
generators, and the personnel a t the sub
station.

(10) Steps will be taken  to minimize 
evaporation of moisture in shafts, airways, 
and stopes in order to  give as much difference 
as possible between the dry-bulb and wet- 
bulb readings. The wet-bulb reading is the 
real criterion of the condition of the  air, bu t 
a high dry-bulb tem perature serves the useful 
purpose of reducing the tem perature gradient 
between the walls of airways and the 
ventilating air w ith a consequent reduction 
in the heat thus picked up. I t  is possible to 
predict wet-bulb tem peratures fairly reliably, 
as in the table of calculations, bu t it is not 
possible to predict dry-bulb tem peratures 
with any pretence to  accuracy. The la tte r 
fact is relatively unim portant in refrigeration 
calculations.
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General Considerations

I t  will be seen from the description tha t 
80° F. wet-bulb was selected as the most 
suitable tem perature for the air in the top of 
the stopes; this gives an average tem perature 
in the stopes varying from 77-8° F. to  76° F. 
wet-bulb. The tem perature of 80° F. was 
selected after taking into consideration the 
fact th a t a t this tem perature the workers 
should be able to work with good efficiency 
and w ithout distress.

I t  is considered th a t considerable improve
m ents in dealing with the problem of dust 
in the air should be effected when using the 
high-column refrigerator. One considerable 
advantage to be gained, it is thought, will be 
th a t workers in a hot humid atmosphere in 
mine stopes, generally distressed to a point 
a t which their systems are much less resistive 
to the effects of inhaling dust, will be able to 
work without distress when the air in the 
stopes is kept a t an average of under 80° F. 
wet-bulb, while their systems should be much 
more resistive to the effects of inhaled dust.

Wet-mining methods may continue to be 
used and the air sprayed with copious 
amounts of water to wash out as much of 
the dust as possible, which of course would

result in the air becoming nearly saturated. 
However, as the air would be kept a t a 
tem perature a t which the bodies of the 
workers, although wet by sweat or water or 
both, would be cooled by radiation etc., they 
can work a t full efficiency w ithout distress. 
When the first high-column refrigerator is 
installed the refrigeration experts in charge 
will s ta rt with the advantage of being able 
to  use any desired tem perature in the stopes.

I t  is also considered th a t while the air is 
kept a t a desired tem perature its volume 
m ay be varied as desired and the variations 
in the velocity of the air will cause the air to 
be exposed to repeated washing. This should 
result in a considerable reduction in the dust 
content of the air. I t  is thought likely th a t 
experiments along these lines m ay give good 
results and th a t the refrigeration experts 
starting with the above advantage will be in 
a position to evolve other and better methods 
of dealing with the dust problem.

By arranging the evaporators a t or near 
the bottom  of the stopes, as already described, 
the best positional efficiency is obtained, but 
if desired a single evaporator m ay be used 
near the bottom  of the downcast shaft or 
several evaporators arranged, each to cool a 
number of stopes.

The Czechoslovakian Non-Ferrous Metals 
Industry

By Jaroslav Malkovsky, d .Sc.

A rev iew  of the p resen t position.

Introduction
Although famous for the mining of 

silver, gold, and tin  in the past Czecho
slovakia to-day is a country whose production 
of non-ferrous metals is rather limited. Silver 
has been mined in Czechoslovakia since the 
middle of the 10th  Century, the mines 
around Jihlava, Tâbor, and K utnâ Hora 
becoming famous in the 13th Century. At 
tha t tim e K utnâ Hora was the richest silver 
mine in the world and its gros was the most 
valued silver piece in Central Europe. The 
Hussit wars in the 15th Century mark the 
downfall of K utnâ Hora as well as of the 
others. At the beginning of the 16th Century 
K utnâ Hora attem pted a come-back, but it

never attained its old glory. This now shifted 
to  another Czech mining district, to 
Jachym ov in north-western Bohemia, where 
the silver mines boomed at th a t time. I t was 
here th a t the heavy and rich Czech tolars—a 
name th a t still lives in the American dollar— 
were coined. Here lived the learned physician 
Agricola and here he wrote his famous works 
on mining and metallurgy.

This glorious chapter of Czech mining 
history closed with the Thirty Years wars, 
from which the mines only recovered in the 
19th Century, when Pribram  successfully 
developed its silver-lead deposits and started  
extensive silver and, later, considerable lead 
production.

In  the 13th Century much gold was
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produced in Bohemia, a t Kasperské Hory 
and Jilové, and in Slovakia a t Bânskâ 
Stiavnica and Kremnica. Gold was also 
washed from the then rich sands of O tava 
and other Czech rivers.

Bohemia, however, was known not only for 
its mining for precious metals, for it was in 
1240 th a t a large group of miners came from 
Cornwall to  s ta rt work in Krusné Hory, the 
m ountains in the  north-w est of Bohemia. 
Here, on the sites of very old and prim itive 
mines, tin  production was started . This 
reached its peak in the 16th Century when 
the yearly ou tput was of the order of
35,000 cents.—i.e., 1,750 tons of tin. In  the 
17th Century these famous mines shared the 
fate of the others and not until the 1914-1918 
war was a serious a ttem pt made to  renew 
their operation.

To-day there is nothing spectacular, alas, 
about m etal mining and production in 
Czechoslovakia. Some gold is still being 
mined in Bohemia and Slovakia, silver 
became a by-product of lead smelting, and 
most mining activities have been shifted to 
the coal and iron mines. However, some 
m etal mines are still being worked and some 
development of prospective ore-bodies is to 
be expected.

The following notes give a short review of 
the present m etal production of Czecho
slovakia.

Lead
Lead is being produced, a t Pribram  in 

Bohemia and a t Bânskâ Stiavnica in Slo
vakia.

Pribram .—Pribram  works its own ore, 
which contains some 1 -5% to 2% lead, 200 to  
300 grams, per ton of silver, and a number of 
impurities. The ore is taken from a depth of 
and slightly over 1,500 m., crushed, and 
floated. The products of the ore-dressing 
p lant are the lead and zinc concentrates. The 
lead concentrate carries 35% to 40% lead, 
6 % to 8 % zinc, 4% to 6 % antim ony, 0-6% 
copper, and 0 -2 % tin, as well as some As 
and traces of Bi, and 4,000 to 5,000 grams, 
per ton of silver, 0-5 grams, per ton of gold 
and 4% CaO, 8 % A120 3, and 28% sulphur. 
The zinc concentrate contains 60% to 70% 
zinc and 200 to  300 grams, per ton of silver. 
The smelter uses the lead concentrate and 
either disposes of the zinc ore to the domestic 
smelters or exports it.

The lead concentrate, after a roasting in 
a H um boldt roasting furnace, where the

sulphur content is reduced from 28% to  8 or 
10%, goes to the Greenawalt pot for 
agglomeration and a further reduction of the 
sulphur to  3 or 4% , and from here to  the 
lead blast-furnaces.

The sm elter has three blast-furnaces
2.000 m m . in  d iam eter, w ith  12 tuyeres and  
an  A ren ts syphon-tap . T he capac ity  of each 
is 15 to  20 tons of lead in 24 hours. O nly 
one or tw o furnaces are in operation.

The lead from the blast-furnace, containing 
approxim ately 6 to  7% antim ony, 1% 
arsenic, 0-4% tin, and 0-8% of silver goes, 
after the removal of the rest of the copper, 
to  the H arris refining plant, where the 
antim ony, tin, and arsenic are removed. 
Then the lead is desilverized w ith zinc, goes 
back to  the Harris p lant for the removal 
of the zinc, and thence to  the casting 
equipment.

The first silver-lead bullion, which contains 
most of the gold, is concentrated in two 
stages in English-type furnaces to  50% and 
99% silver, cast in anodes containing 0-3% 
to 0-4% gold and sent for electrolysis to 
Kremnica.

The second and th ird  lead bullion is 
enriched a t 800 to 850°C. in a special crucible. 
The crust, taken from the surface of the 
cooled m etal in the crucible, contains about 
45% silver and 25% zinc. The crusts are 
retorted  in a 250-kg. furnace, where the 
greater part of the zinc is distilled off and 
returned for the future desilverization. The 
product of the retorting  is then double
refined in an English furnace to  99'9% 
purity  and either granulated or cast in blocks 
of 33 kg.

The capac ity  of the  sm elter a t  P rib ram  is
15.000 tons of raw  lead yearly . T he H arris 
p lan t is built for a  yearly  p roduction  of
8.000  to 10,000  tons of soft lead. The actual 
production of the sm elter in the war years 
was substantially less and to-day does not 
am ount to more than 2,500 tons of soft lead 
in a year. The reason for the lim ited output 
of the smelter lies in the fact th a t the 
Pribram  mines cannot greatly  increase 
deliveries w ithout running the danger of 
quickly exhausting their ore reserves. The 
known reserves will, a t the present ra te  of 
mining, last some ten years, bu t it is expected 
th a t further development will extend the 
life of the mines to about 25 years.

Bdhska Stiavnica .—As th e  p roduction  of 
th e  Slovakian lead sm elter in B anska 
Stiavnica does no t am oun t to  m ore th a n
1.000  tons yearly, whereas consumption in
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Czechoslovakia runs to  some 15,000 tons 
steps are being taken to  renew ore production 
a t K utna H ora and, in the meantime, to 
im port concentrated lead ores in order to 
relieve a threatening serious shortage.

Pribram  produces about 25,000 kg. silver 
and 5 kg. gold, the production a t Banska 
Stiavnica being 10,000 kg. silver and 80 to 
120 kg. gold.

Zinc
The two zinc smelters, in Retenice and 

Chuderice, in the north  of Bohemia, are a t 
present a t a standstill. The small zinc ore 
deposits of Slovakia were never worked, the 
country im porting all the ore required. 
Originally roasted ores were im ported, ,but 
la ter zinc concentrates were roasted a t Usti, 
where a considerable tonnage—up to  40,000 
tons yearly—of ore was treated  to  provide 
sulphuric acid for the chemical industries of 
north  Bohemia.

Before the recent war both these smelters 
supplied all of the zinc consumed in Czecho
slovakia, one producing 4,000 to 5,000 tons 
and the other 8,000  to 10,000  tons of spelter 
yearly. In the early stages of the war the 
smaller of the two was closed down and 
production concentrated, under a working 
agreement, a t the larger and better-equipped 
sm elter a t Chuderice, which, heavily sub
sidized by the  Germans, produced on the 
average some 10,000  tons of zinc annually.

A t the end of the war, when the Czechs 
took over the two smelters w ith the Sudeten- 
land, ore reserves had dwindled to a few 
hundred tons. An a ttem pt was made to 
continue their operation and to use con
centrates from Pribram , but, owing to the 
lim ited supply and the resulting uneconomical 
operation, the smelters have been closed until 
satisfactory reserves can be imported.

In  the m eantim e a zinc ore deposit on the 
slopes of the Praded mountain, in north
eastern Moravia, is being investigated. The 
ore found in this district contains sphalerite 
and galena to the extent of 12% metal, 6 % 
of which is zinc and the rest lead, with little 
antimony.

Czechoslovakia has no zinc. refining plant 
and has to  im port all of her requirements of 
refined metal.

Copper
Very little  copper can be successfully mined 

in Czechoslovakia and th a t in Slovakia only. 
There chalcopyrite occurs in the siderite

veins a t K otrbachy, Slovinky, Gelnice, 
Spania Dolina, and Stare Hory. Some copper 
is also found in quartz  veins in the district 
around Cucma and some in the pyrite  deposits 
of Smolnik. The copper content of these ores 
is low—J  to 2 % —and the two smelters at 
Krom pachy and Banska B ystrica were 
operating before the war ra ther uneconomic- 
ally. K rom pachy produced about 1,800 tons 
and Banska Bystrica about 800 tons of 
electrolytic copper yearly.

The last phases of the war in eastern 
Slovakia pu t an end to the operation of the 
Krom pachy copper smelter, which, including 
its largest Czechoslovakian electrolytic plant, 
was completely destroyed. Following the loss 
of this p lant, which produced 500 tons of 
electrolytic copper m onthly, only the electro
lytic plant a t Banska Bystrica remained in 
operation. The output of this plant, some 
80 tons of cathodes m onthly, is too small 
even for the secondary copper production in 
Czechoslovakia.

Tin and Tungsten
Practically all the Czechoslovakian tin 

deposits are concentrated in the north 
western border m ountains of Bohemia, at 
Krusne Hory. The mines there, known from 
the 13th Century, and worked probably very 
much earlier than  th a t, are a t Krasno, 
Rotava, Prebuz, K rupka, and Cinvald. 
During the war the  Germans used every 
effort to  increase the ou tpu t of these rather 
neglected mines and a t the end of hostilities 
the mills and flotation plants in the district 
were dressing 17,000 tons of ore m onthly and 
producing about 260 tons of concentrates 
containing roughly 35 tons of tin, 40 tons of 
W 0 3, 6 tons of arsenic, and some copper and 
molybdenum.

At the present the tin  and tungsten ores are 
being smelted abroad, as Czechoslovakia has 
no plant which could take care of such work. 
The advisability of erecting such a p lant is 
being investigated by the Pribram  works.

Aluminium
Several proposals to s ta rt the production 

of aluminium in Czechoslovakia were pu t 
forward before the recent war, bu t all were 
abandoned. There are no known large 
deposits of bauxite in the country, although 
large quantities are being mined in Hungary, 
just across the Danube, and could be easily 
imported. However, the w ater power in the
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country is not yet abundant enough to 
furnish the necessary cheap energy supply 
and the coal situation, although not as 
serious as in other parts of Europe, still will 
not perm it of any considerable increase in 
consumption for some time.

Nickel
Considerable surface deposits of workable 

nickel ore have been located in the south 
Bohemia region around Ceske Budejovice. 
This ore resembles the Canadian, bu t its 
nickel content is low—about 2 %. Should the 
study of the technical aspects of the develop
m ent of this deposit now in progress prove it 
an economic possibility Czechoslovakia might 
be able to produce about 2,000  tons of nickel, 
either as such or as ferro-nickel.

Antimony
Czechoslovakia is one of the largest 

producers of antim ony in the world. The 
ores (antimonite and berthierite) found in 
the gold-bearing veins a t Z lata Ida  and the 
antimonites from Cucma and Betliary in 
Slovakia are dressed and smelted a t Vajskova. 
The smelter produces more metal than can be 
used in the country and antim ony is the only 
metal th a t is a t the present time being 
exported.

General
W hat has been so far said about m etal 

production shows clearly th a t Czechoslovakia 
depends to a great extent on the im port of 
the basic metals and much care is therefore 
taken not to  waste metals and to re-melt 
and re-use scrap.

Secondary lead is being produced by the 
Pribram  smelter, as well as by several smaller 
works a t Uhrineves, Dolni Mlyn, and Velvary, 
in Bohemia, and at Rymarov, in Moravia. 
The approxim ate y ea rly . production of the 
secondary lead, soft and hard, is 2,000  tons.

Secondary zinc is being recovered by 
several smaller works—three in Bohemia and 
one in Moravia—to the am ount of 1,000 to 
1,500 tons yearly.

The copper and copper-alloy scrap and 
other residues are re-worked by a non-ferrous 
smelter a t Moravska Ostrava, in Moravia. 
This works, with two small copper blast
furnaces and two reverberatory furnaces, 
produces 1,000 to 1,500 tons of either fire- 
refined copper or anodes yearly, which it

sends to Bafiska Bystrica for electrolysis. 
The same smelter deals with nickel scrap 
and some nickel ores, from which nickel 
sulphate is produced for the Czechoslovakian 
food industries. A considerable tonnage of 
rolling-mill scrap is fire-refined by one of the 
copperworks in two reverberatory furnaces of 
15 and 25 tons capacity a t Povrly, in North 
Bohemia.

One of the steelworks a t Moravska Ostrava 
produces about 2,000  tons of cement copper 
yearly from either Slovakian or imported 
burned pyrite. The finely-crushed burnt ore 
is subjected to a chloridizing roast in a 
seven-hearth Hum boldt roasting furnace. 
The escaping gases are condensed in a 
Gossage tower and the " tower liquor ” is 
used as a solvent in the leaching of the 
chloridized ore, which takes place in wooden 
leaching tanks with perforated false bottom s 
and a quartz-gravel filter, covered with a 
layer of pea-sized coke. The copper liquor is 
collected in large storage tanks, where it 
clarifies, and from here is pumped to  three 
revolving precipitation barrels. These are 
made of steel, lined with sheet lead and 
wood, and each takes care of 15 cu. metres of 
liquor. The precipitation lasts two hours a t 
the most, after which the contents of the 
barrels are run off to  settling tanks, the 
mother liquor being decanted and the copper 
removed for washing and drying. The residue 
of the leaching vats is mixed with coke, 
blast-furnace flue dust, and with the fine ores, 
agglomerated on a Dwight-Lloyd straight-line 
roasting machine and on two Greenawalt 
pots and used as an iron ore for the blast
furnaces.

Like everywhere else in countries engaged 
in the recent war there are large quantities 
of aluminium scrap in Czechoslovakia. The 
recently-erected aluminium re-melting plant 
a t Hostivar takes care of its utilization. The 
work is modern, with crushers, dryers, and 
cleaners for the shavings, two large stationary 
melting furnaces, and one ro tary  furnace, the 
erection of which is being completed. The 
yearly capacity of the works, when in full 
production, will be 3,500 to 4,000 tons of 
re-melted, aluminium and light alloys. 
Although this capacity is not large enough 
for the present peak demand and the volume 
of scrap offered it will easily take care of 
the demand in the more normal conditions 
expected later.

Extensively-industrialized Czechoslovakia 
needs far more base metals than she can or 
ever will produce. Against an average
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consumption of 14,000 to 18,000 tons of lead,
14.000 to 16,000 tons of zinc, 18,000 to
26.000 tons of copper, and about 6,000  to
10.000  tons of aluminium there is available 
to-day a production of about 3,000 tons of 
prim ary and 2 ,000  tons of secondary lead, 
a smafl production of prim ary copper and 
of about 1,500 tons of secondary copper, an 
insignificant tonnage of re-melted zinc, which, 
anyway, can be used almost only for the 
chemical industries, and 2,000 to 3,000 
tons of re-melted aluminium, chiefly for 
foundry purposes. Czechoslovakia m ust 
im port all her consumption of tin, nickel, 
chromium, tungsten, and molybdenum.

One of the m ost pressing problems of the 
industrial recovery of the country is the  
replenishing of the stocks, which were so 
effectively exhausted by the Germans during 
the war. The few thousand tons of m aterial 
the Germans left in the country after the 
occupation is bu t very poor compensation for 
w hat they  took away. Rationing is in full 
force and, unless a considerable tonnage can 
be im ported, a  serious shortage of raw 
m aterial is feared towards the end of the 
current year. This, unless it  can be remedied, 
will cause retardation of the very promising 
consolidation process taking place in the 
country.

Ore-Dressing Notes
(19) Dust.

The Mill Atmosphere
There are several good reasons why dust 

in a concentrator should be kept to  a 
minimum. First, there is the health hazard. 
Even if the ore undergoing treatm ent is not 
silicotic it is bu t sensible to keep the air 
breathed by everybody as clean as possible. 
Next, it m ust be remembered th a t we pay 
for our dust in added maintenance costs. 
Once dust has mixed with lubricant and 
worked its way into a bearing the true 
function of th a t lubricant is gravely impaired. 
Instead of providing an easily-sheared zone 
separating two surfaces and protecting them 
from damage it now becomes an abrasive 
paste of higher viscosity, wasting power in 
its shearing and having its designed com
position adulterated by a random  addition 
of the substances of which the dust is 
composed. Third, there is the loss of light 
due to dust films on windows and electric 
lamps—a loss which contributes to bad 
m aintenance and to accidents, beside lowering 
the supervising efficiency of the mill 
personnel.

The effect of dust on flotation has not yet 
been closely studied, to the present w riter’s 
knowledge. I t  is well known, however, th a t 
flotation pulps are sensitive to comparatively 
small traces of im purity and one can imagine 
a definite effect being produced in some cases. 
In  one experiment a Denver cell was made 
to draw its air from a smelter stack, but the

sulphur fume m ay have been more responsible 
than  the dust drawn into the  cell for the 
change in flotative value. A nother pheno
menon which plant operators m ay have 
involuntarily witnessed is the bad effect on 
the circuit caused when an unusual quan tity  
of very fine m aterial finds its way into the 
circuit, from such operations as cleaning up 
spillage from a dusty  floor, or washing down 
a dusty  stope and sending the product to 
mill w ithout warning.

Dust does not occur only as a visible cloud, 
hanging round such places as bins, screens, 
dry crushers, and transfer points for d ry  ore. 
Appreciable quantities are to be found where 
pulp launders deliver a stream  in such a 
manner as to entrain air—for example round 
the closed circuit of the ball-mill, near 
autom atic pulp samplers, above aerating 
tanks such as agitators and flotation cells. 
There is a good case for making a dust 
survey in the mill and for considering 
carefully w hether it would pay  to  take  it 
out of the atm osphere and to  keep it out. 
I t  is not enough to instal devices which 
collect dust and discharge it to  a place where 
it can become a nuisance to others. Nor is 
there much point in expelling it from the 
mill and then letting it find its  own way 
back in. The technique sometimes used in 
air conditioning, which keeps the building 
sealed and slightly pressurized and only 
adm its washed and cleaned air, is not suited 
to  mill conditions where the dust is generated 
inside the building. W hat is w anted is a 
system which deals with the worst generators 
of dust locally and which replaces the general 
dusty atmosphere with a clean one, while
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giving suitable purifying treatm ent to the 
issuing fouled air.

(20) Coal.
The Baum Jig

W ith the growth of mechanization in the 
mine, coupled with the need for increased 
ou tpu t as the richer mineral deposits are 
depleted and the poorer are worked, the 
selectivity possible when using hand methods 
a t the working coal face is giving way to 
techniques in which waste rock can be so 
cheaply gathered and transported th a t it 
becomes good policy in m any cases to get the 
lot out to  surface and deal w ith undesired 
rubbish there. So far as British coal is 
concerned policy as regards treatm ent is a t 
present in a very confused state. Everything 
the miners send out can be sold and with the 
S tate in the throes of taking over control of 
a herd of highly individual enterprises the 
consumer has to  do the best he can. The 
arguments in favour of beneficiation of coal 
become increasingly powerful with each 
inroad of mechanized “ getting ” and with 
the change from the old tradition of hand 
craftm anship to the ideas of the new genera

tion, which has not the same outlook toward 
the job in hand.

This does not, of course, alter the fact tha t the 
coal consumer needs B.Th.U.s or chemicals, 
not shale or slate. Since the best place to 
produce a tailing and reduce the shipped 
product to grade is a t the nearest convenient 
point to the mineral deposit, and not on the 
custom er’s clinker heap, the practice of coal- 
cleaning in this country m ay confidently be 
expected to increase despite the change in 
ownership.

The three main divisions of coal cleaning 
are all wet processes, the dry tabling of coal 
being still in the advancecTdevelopment stage. 
The three general methods are jigging, 
Rheolaveur, and sink-float. The dominant 
jig in the coal industry is the Baum, which 
during the past ten years has developed to 
m eet the challenge of the competing systems. 
The Comrie washery in Scotland, perhaps 
the most modern in the world, uses the 
Baum jig. Abroad, as here, this type of jig 
has won im portant success. P art of this is 
due to performance and part to the fact th a t 
autom atic control has rendered possible a 
maximum production of grade product with 
a minimum of operator’s supervision. One

BUTTERFLY VALVE
AIR CONTROL

AIR RECBVER

OUTLET OUTLET
aOAT GEAR

Cross-Section through the Norton Double Coal Washer.
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modern form has several features of interest 
to  those whose work is connected w ith the 
hard-rock minerals. W ith coal one trouble 
until recent times has been the im practica
bility of providing a surge reservoir between 
the mine and the washery. So long as a 
dom inant factor was the avoidance of 
breakage in transit the use of skips and 
storage bins was ruled out. W ith to-day’s 
consumer demand large coal is not im portant 
and washed “ smalls ”  find a ready m arket. 
This has made possible the use of modified 
skips and the binning of the coal to  equalize 
feed into the washery. Meantime, however, 
the Baum jig, which had to  compete with 
systems not upset by irregular feed, acquired 
a float control, which rides in the jig bed 
and rises as the refuse on this bed builds up. 
B y varying the ra te  of w ithdrawal of shale 
it m aintains a working bed within close 
m aximum and minimum thicknesses. This, 
coupled with an autom atic stop-start control 
which causes the jigging pulsations in the 
washer to  cease whenever the supply of raw 
coal shuts off and puts it into action again as 
soon as new feed arrives, renders the jig 
independent of surging and allows it to 
operate under steady set conditions. The 
illustration does not show the fact, but the 
tank and its contents have been streamlined 
to  minimize eddy resistance and thus save 
operating power.

In  practice the use of the jig enables 
operation to  be set for a  definite specific 
gravity  for each jig in the flow-sheet. This 
allows a difference between the coarser and 
finer fractions to be made, the separation 
usually being at about l-2- in. A jig is made in 
which something of this effect can be obtained 
in a single machine with a double washbox.

(21) Test-Work.
Quebec Pilot Plant

Active development of the Val d ’Or belt 
of mineralization has influenced the siting of 
an ore sampling and treatm ent plant on the 
Provincial School of Mines land 5 miles west 
of Val d ’Or. This training school was closed 
in 1942 and is about to  be re-opened. The 
sampling plant, as described in a recent trade 
publication, has been designed with special 
consideration for patchy ore. All ore is 
crushed to  — f a  in. before a cut is taken 
and to avoid trapped “ metallics ” no screens 
or elevators are used. From the truck scale 
ore goes to  one of two 20-ton bins, which 
feed to  a 9-in. by  16-in. jaw-crusher and

thence to a cone-crusher releasing a — yVim 
product. From  this a  vibrating feeder 
delivers to a mechanical sampler which makes 
a 10% cut. This is reduced in a special cone 
crusher to —  f a  in. and mechanically cut to 
2 0 % of its 10%. This is further reduced, to 
— 100 mesh, and again cut to 10% before 
pulverizing and riffling down to assay size. 
In  addition to  this sampling plant there is 
a small cyanide section capable of treating 
the sample rejects and the  gold ore mined 
by trainees a t the Government School. 
During the war a small flotation p lus  gravity  
scheelite p lant was also operated.

(22) Flotation.
Separation of Potassium and Sodium Chlorides

The drying up of Lake Bonneville, in 
northern U tah, has left a briny area of mud 
flats from which potassium  chloride is 
differentially floated from NaCl as the 
result of pilot operations begun with a 75-ton 
mill in 1937 and to-day grown to a through
put of 450 tons. The flats cover some 75 
square miles of featureless flat desert, the 
salt deposit varying down to 3 ft. in thickness, 
overlying a fissured clay bottom ing on an 
impervious clay. Special tractors dig ditches 
3 ft. wide and 14 ft. deep through which the 
brine gravitates to  one of three pumping 
stations which lift it 10 ft. to  the evaporating 
ponds where sun heat evaporates the entering 
flow from its original 1 -2 % KC1, 1 -6 % 
MgCl2, and 19% NaCl to  saturation  point 
(71% KC1, 9% MgCl2, and 16% NaCl). 
Evaporation is continued in a second series 
of ponds until the MgCl2 content is 2 0 % and 
the potassium and sodium chlorides are 
crystallizing out in a 1/3 ratio. A t this point 
carnallite begins to  form and the residual 
liquor is removed to waste storage, leaving 
a precipitate of mixed salts 4 in. to  6 in. deep. 
These are loaded mechanically into trucks 
and stockpiled a t the mill. The weather is an 
im portant factor in all this, rain, cool Overcast 
skies, and adverse winds badly upsetting the 
evaporating routine in the 4,000 acres of 
evaporating ponds. According to  a trade 
publication 1 from which th is description is 
taken the optimum travel of each molecule 
of KC1 during evaporation is 45 miles and 
in the 100-day season 4,000,000 tons of brine 
yield 1 ,000,000  tons of salts, the sun doing a 
job which would otherwise need 300,000 tons 
of coal.

1 D enver E q u ipm en t Co. Deco Bull. No. M 4-B 39.
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From  the stockpile the mixed salts go via 

a small hammer-mill to  two grinding stages 
releasing — 30-mesh m aterial to the flotation 
section at 40% solids and a natural alkalinity 
of p H  8 . The collector agent is Armour 
Amine No. 1880, which has some frothing 
characteristics. Overgrinding beyond 150 
mesh is bad for the process, the amine 
selectively coagulating the KC1 into a fast- 
floating concentrate provided the grind is 
coarser than this, the coagulation being 
accompanied by a considerable occlusion of 
air. Only three minutes in the cells are 
needed to give an 85 <  90% KC1 product. 
This is raised to 95% by a quick water-wash, 
w ithout undue loss of KC1, as the entrained 
NaCl returns to solution and is then Altered 
to a 6 <  8 % moisture concentrate which is 
Are-dried to  \%  moisture before shipment. 
Any KC1 escaping this operation is eventually 
retrieved from the tailings pond.

Letters to the Editor
Canadian Magnesium Production

S i r ,— I was greatly interested in the digest 
of the Compressed A ir  M agazine article tha t 
appeared in the Ju ly  issue. This dealt with 
certain electrometallurgical developments in 
Eastern Canada, especially with magnesium 
production in the Province of Ontario. In 
view of the m any published statem ents on 
this subject I would like to draw your 
attention to certain well-established facts 
concerning the origin of this Canadian 
development.

The history of magnesium production in 
Canada dates from the years before the war, 
when, as a result of certain experimental 
work undertaken at the National Research 
Council in Ottawa, Dr. L. Pidgeon published 
a report stating th a t as far as could be seen 
it was impossible to produce magnesium in 
m etal apparatus. In May, 1940, a copy of 
this report was handed for criticism to me, as 
Consultant to  the British Government 
authorities in Canada, and, owing to  the 
urgent demand for this m etal for war and 
other purposes, the then Director-General of 
the British Supply Board in O ttawa and New 
York, in consultation with the British 
Treasury representative, both of whom were 
vitally interested in trying to establish pro

duction of magnesium and its alloys in 
Canada, agreed to my suggestion th a t the 
N ational Research Council should be given 
full information relating to a certain long- 
established English process involving dis
tillation from metal apparatus and using 
calcium carbide as the reducing agent for 
magnesiferous raw materials.

Details of the plant used in England, as 
well as full information concerning the 
operating conditions, which are as deAned in 
the summarized description of the Canadian 
process, were accordingly communicated 
verbally bu t ofAcially to those a t the National 
Research Council who had been engaged on 
the pre-war experimental work referred to 
above. In  addition, certain modiAcations 
and improvements in the design and con
struction of the English plant were suggested 
—such as, the use of heat-resisting alloy 
retorts, the materials for which were much 
more readily procurable in the United States 
and Canada than in England. The digest you 
have published accordingly now makes it 
clear th a t in establishing production of this 
m etal in Canada the general principles and 
methods of the original English process have 
been followed and th a t the improvements 
suggested as above were also incorporated 
when designing the necessary plant and equip
ment. There would nevertheless appear to be 
certain departures from the original English 
practice, as for example, the following :—

' (a) The use of ferro-silicon in place of 
calcium carbide as the active reducing agent.

(.b) The use of horizontal retorts instead of 
vertical retorts.

(c) The application of electrical methods 
of heating.

In  regard to these observed differences 
between Canadian and English practice it 
should be remarked th a t the possible beneAts 
of ferro-silicon as a reducing agent were 
mentioned to the National Research Council 
a t the time of giving them  details of the 
English process, the English company having 
experimented in th a t direction, as well as 
with electrical heating, in pre-war days. 
Furtherm ore, its employment for this pur
pose has been described in the paten t litera
ture—notably, in American patent reports 
and speciAcations since about 1916. As to 
the use of horizontal retorts, many such 
designs for both batch-type and continuous 
operation have been evolved and patented 
in the past, while as regards the use of 
electric heating this is ultim ately a question 
of local convenience and of supply.
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In  the light of the inform ation now avail
able it  seems fairly evident th a t any patents 
covering the process described in your digest 
should refer prim arily to  certain forms of 
apparatus adopted. This then becomes a 
question of considerable importance, in view 
of la ter English developments—such as, th a t 
described in British P aten t No. 562,108 and 
its American and Canadian counterparts, 
when issued—by which the distillation pro
cess for the production of magnesium m etal 
m ay be developed on a fully-continuous basis, 
w ith m any consequent benefits as regards 
bo th  ou tpu t and production costs. I t  is 
accordingly m y hope th a t the publication of 
these additional facts will prove of interest 
to  your readers in completing the historical 
and  technical details already made known to 
them.

W. F .  Ch u b b .
London, S.W. 19.

October 19, 1946.

“ Mining Efficiency”
Sir,—I have read with interest the letters 

of Messrs. C. H. Trezise and R. B. Allwright 
under the  above heading.

As one who has worked on alluvial mines 
in  Nigeria since 1913 I m ay say th a t Mr. 
Trezise is quite right in saying th a t wheels 
have been removed from wheelbarrows to  
facilitate the carrying of the bodies as 
headpans. This was particularly noticeable 
am ong crude types of pagan labour and 
recently among the Government Selected 
Labour. I cannot recall seeing it among the 
more sophisticated Hausas, although I have 
seen on a return journey the barrow reversed 
and carried on the head.

As regards the relative efficiency of the 
headpan and w heelbarrow ; this entirely 
depends on whether the ground is wet or 
firm between the loading and unloading, the 
nature  of gradients and obstacles encountered, 
a n d  the  length of carry. If this is, say, 
100 yards over rough ground the headpan 
is undoubtedly the more economical, 
especially as women and children are used 
on this type of work who could not push a 
wheelbarrow. However, as this type of work 
is  now usually done by contract, the labourer 
often has the choice and generally speaking 
his choice is the headpan.

A. F a ir f a x  S c o t t .
London.

October 27, 1946.

Engineering Log
Steel wire rope which goes to  sea has not 

only the ordinary vicissitudes of its job to  
w ithstand bu t also corrosion by salt w ater. 
In  ,one m anufacturing process the  wire is 
first tempered, or “ paten ted ,” in oxygen-free 
tubular furnaces. The issuing wire is passed 
through a  m olten cleaning agent while 
cathodically charged, to break down scale. 
A fter washing off any residual m atter in 
successive w ater rinses, the wire, still running 
continuously, receives an electrolytically 
deposited coating of zinc. This zinc comes 
from an acid sulphate electrolyte prepared 
direct from roasted sphalerite, and purified 
to  ensure th a t the zinc coating shall be 
practically 100% pure. Special stirring and 
handling methods in  the cells ensure uni
form ity of deposition, the speed of passage 
of the wire determ ining the plating thickness. 
The plated wire is reeled as it emerges from 
the bath. I t  can then be drawn down to  any 
desired wire size before being spun into rope. 

* * *

For lack of im ported coal Eire is turning 
to  large-scale use of peat or, as the  Irish call 
it, turf. A pound of tu rf w ith a moisture 
content of 30% gives 6,300 B.Th.U., a little 
poorer than  properly-seasoned logs. Com
pletely dehydrated tu rf would give 9,000 
B.Th.U.s, bu t the last 20% of m oisture would 
be hard to  remove economically. A ten-year 
plan estim ated to cost ¿3,870,000 aims to 
develop mechanized bog development and 
make Eire 75% self-sufficient for fuel. This 
will give perm anent employm ent to 3,400 
and seasonal work to a similar num ber for 
an eventual output of 1 ,000 ,000  tons/annum . 
The war brought prosperity to cottagers who 
got about 22s. per ton  for stacked turves. 
Machinery makes a cheaper job, bu t the 
price to a customer in Dublin— £2 per ton— 
involves a state-borne transport loss. Two 
turf-burning power stations are planned, one 
to  take  120,000  tons annually from the 
Clonsalt bog and produce 90,000,000 units 
and the other to produce 120 ,000 ,000  units 
from 160,000 tons in Ferbane. Reserves 
suffice for 200  years and bogs replenish 
themselves a t about one half-inch annually. 

* * *

At a late stage in the war a  large barge 
was convoyed under tow across the  A tlantic, 
a t 3 knots. I t  took 51 days to reach Antwerp
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and was the centre of a n igh t’s fighting with 
U-boats in the Scheldt estuary. Although 
unable to  propel itself it held in its steel hull 
a turbine generator set good for 30,000 kW., 
from steam  raised in two oil-fired boilers 
using 500,000 gallons of fuel oil per week. 
Despite the  2,600 V-bombs which fell on 
Antwerp the power barge escaped serious 
damage and, hooked up via the 20-ft. high 
transmission tower on its deck to  the Belgian 
power distribution system, it kept the city 
supplied with electricity for several critical 
months.

* * *

“ H ardness” in water is easy enough to 
recognize, but less simple to define. A simple, 
albeit unscientific, description is its power of 
destroying soap froths, as measured by 
standard  titra tion  methods which observe 
the continuity of a lather. Hardness takes 
two forms—tem porary and permanent. The 
former is caused by the carbonates of 
magnesium and calcium, rendered soluble by 
excess carbon dioxide, and therefore pre
cipitating out when this C 02 is driven off by 
heating—

C aH 2(C 03)2 —*■ C aC 03 +  C 0 2 +  H aO.

If such water is treated with lime in a soften
ing plant the tem porary hardness can be 
removed, according to the equation :— 

CaH 2(C03) 2 +  Ca(OH )2 -> 2CaC03 +  2H 20  

This precipitate is coagulated with aluminium 
sulphate and trapped in a sedimentation bed 

A18(S 04), +  3Ca(OH )2 =  Al2(OH )6 +  3C aS04. 
The Clark process, now a century old, bases 
all lime-softening methods. The usual method 
to-day, as described by E. G. Kimsey 1 first 
mixes lime with from 10% to 2 0 % of the 
hard water undergoing treatm ent, while the 
balance goes direct to mixing tanks where it 
meets this limed water and a dosage of 
aluminium sulphate and is agitated for ten 
minutes. The reacted water next goes to a 
flocculating tank  where grain size increases 
during slow stirring. After 18 minutes here 
it goes to  sedimentation in manually-operated 
thickener tanks and on through filters to  its 
delivery into service. Only -|-% of the entering 
w ater is lost with the discarded sludge.

Magnesium is removed by the use of excess 
lime :—

M gC03 +  Ca(OH )2 =  Mg(OH )2 - f  C aC 03.

The excess lime required for this reaction is 
1 Jonrn . Jun . Inst. Eng., July, 1946.

5— 6

re-dissolved after sedimentation of the mag
nesia by bubbling in C 02, the resulting water 
being soft and of high bacteriological purity.

In  a more modern method (the Accelator 
Process) the sludge is accumulated in a 
special mixing tank, where it acts as a filter, 
excess being run off interm ittently. Lime is 
used quick or slaked and is fed as a cream 
under close proportioning control, as in the 
aluminium sulphate.

Where zero hardness is called for base 
exchange softening is employed, the industrial 
process being a larger-scale application of the 
familiar household method, in which:—-

CaCOa +  N a Zeolite —*• Ca Zeolite +  N a 2C 0 3
the zeolite being periodically regenerated 
with brine :—

2NaCl +  Ca Zeolite —»• N a Zeolite +  CaCl2
W ith base-exchange methods the p lant is 
simple and compact and there is no problem 
of sludge disposal, the NaCl effluent going 
to ordinary drainage.

* * *

Among the war-time activities which were 
associated with the Imperial College of 
Science and Technology was Fido. Visitors 
to the Centenary Exhibitions were able to 
see the flame-throwers developed by research 
workers a t the City and Guilds College. The 
technical problem was to  clear 1,500 yds. of 
runway of fog, plus 250 yds. of approach, for 
a height of 100 ft. and to give an unobstructed 
landing lane of a t least 50 yds. in width. 
D ata was accumulated by using a large wind 
tunnel and wind channel, installed a t E arl’s 
Court, so the heat distribution required could 
be calculated. Then, starting from pre-war 
experimental work with m ixtures of petrol 
and alcohol, the basic problem of vaporizing 
a combustible gas for burning in a long line 
of nozzles was tackled. Heat distortion was 
overcome by the use of zig-zags and on 
February 10, 1943, the first installation was 
ready for action, though it was not needed 
for another five months. By early 1944 six 
airfields were equipped and seven more in 
hand. Altogether some 2,500 fog landings 
were made before the close of hostilities by 
the aid of Fido.

* * *

Until recent years it was far easier to 
know what one meant by the “ metallic ” 
state than  to  define it. To-day it is known 
th a t the form of electronic bonding typified
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in a m etal consists of an arrangem ent of 
positive ions which share a cloud of electrons 
capable of passing, as an “ electron-gas ” 
freely through a  metallic structure. This 
confers on a m etal its power of conducting 
electricity. When a pure m etal is examined 
by specialized X -ray methods the atom s are 
found to be sym m etrically disposed. If a 
perfect crystal is formed it has practically 
no structural strength and can be moulded 
like clay. W ith a little “ cold-working ” it 
soon acquires strength  and resisting power. 
A t first the atom s are arranged in rows 
and slip over one another on the application 
of a light shearing force. As the original 
crystal becomes a mass of unoriented smaller 
crystals this easily-sheared arrangem ent falls 
into disorder and resistance to shear is no 
longer just a  m atter of sliding one plane of 
atom s leap-frogwise over another, but of 
overcoming complex m atted  and tangled 
shear-planes w ith our vectorially applied 
force. If  a m etal is given such a structure 
th a t any slip is held to a very short run—by 
not having large crystals or an open-grain 
structure—then the m etal is strong. This can 
be done not only by cold-working the m etal 
bu t by  the formation of suitable alloys. In 
th is case foreign atoms of a different size are 
introduced and they upset the rhythm ic and 
regular disposal of the atoms so th a t it is no 
longer possible for slipping to take place 
easily, the structure being, so to speak, 
locked or spragged. There is a lim it beyond 
which strengthening of this kind m ust not 
be pushed, or the m etal will lose the ability 
to yield elastically and become so brittle  as 
to  be unable to w ithstand tensile stress 
w ithout cracking and then breaking. In a 
recent article Sir Lawrence Bragg {Penguin 
Science News) remarks th a t “ a smile is 
ordinarily quite a pleasant movement, but 
we all know how painful it can be when the 
strain  is concentrated a t one point owing to 
the rigidity associated with a cracked lip,” 
in illustration of the difference between 
elastic yield and the em brittled state.

* * *

Lignin is the hard fibre which makes over 
2 0 % of the weight of wood and which before 
the war was largely wasted. Some three 
million tons are produced annually and a 
good part of this now finds its way into the 
plastics industry, either as a diluent of 
synthetic rubber, or as the basis of the glues 
used in lam inated wood sheeting.

* * *

“ Turpentine farming ”  or the  “ Naval 
Stores ” industry, is extensively practised in 
some of the southern States of America, 
where the tapping of gum from the long- 
leafed or slash pine is to-day a $30-million- 
a-year business and a hundred million trees 
are being worked. This achievement is in 
large measure due to the establishm ent of a 
Governmental research station in Florida in 
1932, when the industry  was still a depressed 
one, despite 300 years of practice. The 
flow season is March to November. The tree 
receives a shallow streaking cut 2 ft. long, 
with a U-shaped “ hack ” tool and acid is 
then applied to the wound to increase flow of 
sap, which is led into a cup. For 36 hours 
flow is continuous, after which it starts  at 
8 a.m. and stops a t 5 p.m., doubtless con
forming to custom ary business usage. The 
resin is hauled to the nearest distilling plant 
and distilled to yield turpentine and leave 
behind molten resin which is strained and 
cleaned and then solidified in barrels, drums, 
tank  cars, etc., and sold to makers of soap, 
varnish, paper, p rin ters’ ink, sealing wax, 
lino, etc.

News Letters
VANCOUVER

October 5.

Labour.— A sharp division of opinion exists 
between the Provincial D epartm ents of 
Labour and Mines in the interpretation  of the 
Hours of W ork Act. The Mines D epartm ent 
contends the hard-rock mining industry  of 
British Columbia is exem pt from application 
of the Act, which limits the hours of work to 
44 per week, and recently appointed a 
committee to investigate the m atter. The 
members of this committee were Dr. J . F. 
Walker, D eputy Minister of M ines; Dr. 
H artley Sargent, Chief Mining Engineer ; and 
Mr. Jam es Dickson, Chief Inspector of Mines. 
Their report unanimously recommended 
against the enforcement of any 44-hour week 
upon the mining industry  a t the present 
time, stating in part :

We find th a t  th e  w orking week of six sh ifts of 
eight hours is a t  p resent th e  only practica l one in 
th e  m ining ind u stry  and we recom m end th a t  
Section 28 of the  M etalliferous Mines R egulation
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Con Mine 
Buildings.

Act be am ended as provided for in sub-section 3 
of said section to  m ake it  lawful for any  person 
to  be employed for 48 hours in any  week in or 
about any mine, quarry , or m etallurgical works.

The report of the committee has been 
subm itted to a b itter a ttack  by officials of the 
International Union of Mine, Mill, and 
Smelter Workers, who demand the resigna
tions of the members of the committee. In 
complete opposition to the attitude  of the 
Mines Departm ent, the Hon. Geo. S. Pearson, 
Minister of Labour, holds tha t mining is not 
exempt from the provisions of the Act and 
has stated  a test case will be made by 
notifying the Consolidated Mining and 
Smelting Company of Canada, L td., th a t the 
44-hour week applies to all operations of tha t 
company in British Columbia,

Atlin.—The production ox Polaris-Taku 
Mining Co., Ltd., has been increased during 
the past m onth from 140 to 180 tons per day 
as a result of the acquisition of additional 
underground labour. Two separate examina
tions of the property within recent months 
by prominent eastern geologists have resulted 
in reports of a most encouraging nature. One 
stated tha t with a minimum of development 
it could reasonably be expected tha t the ore 
reserves could be trebled from the present 
figure of 330,000 tons, averaging 0-343 oz. of 
gold per ton, and the other suggested the 
property could easily w arrant a milling, 
operation of 1,000 tons per day within a short 
time. A new crusher and flotation unit are 
being installed to increase milling capacity to 
500 tons daily and, it is hoped, to increase 
recovery by $1-00 per ton of ore treated.

The company has under consideration

the erection of a roasting plant to permit 
cyanidation of the concentrate, thus obviat- 

. ing the necessity for shipment to the 
Tacoma smelter. A new vein of considerable 
importance has been opened on the “ B ” 
level, 300 ft. above the Polaris or main level. 
In the first 75 ft. of driving, width averages 
3-0 ft. and grade 0-53 oz. of gold per ton ; 
both faces continued in ore a t last report.

Portland Canal.— Silbak Premier Mines, 
Ltd., has announced th a t no semi-annual 
dividend will be forthcoming during the 
second half of 1946, marking the first time 
since the incorporation of the company for 
such an omission.

The surface exploration programme of Big 
Lour Silvei Mines, Ltd., has been materially 
assisted by the recession of the Silverado 
glacier, which has resulted in exposing 
indications of the extension of the Nos. 1,~2, 
and 4 veins for lengths of from 600 to 800 ft. 
beyond previous expectations. Subsequent 
stripping, open-cutting, and sampling have 
justified an extensive programme of under
ground exploration. The Zero tunnel on the 
Silverado group is being advanced to reach 
an ore-body indicated at the toe of the glacier 
and other lateral work is shortly to be 
undertaken to investigate the other suggested 
ore-bodies. The Porter Idaho ropeway has 
been dismantled and re-erected to connect the 
portal of the  Silverado main adit with the 
head of the lorry road from the town of 
Stew art—a distance of some 4,000 ft. 
Extension to tidewater is subsequently to be 
made to a projected mill site.

The Mining Corporation of Canada, Ltd.,
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has made a paym ent of $300,000 on the Toric 
group of silver-lead claims a t Alice Arm, 
previously held by Torbrit Mining Co., L td .— 
a subsidiary of B ritannia Mining and Smelting 
Co., L td. I t  is proposed to  prepare the 
property for production w ithin one year on 
a  scale of 300 tons daily.

Alberni.—Mr. D. S. Tait, president of 
P rivateer Mine, L td., has appraised share
holders of the value of the Pandora property, 
recently acquired by the company. A strong 
shear zone w ithin a large dyke has been 
traced by tunnelling and open-cutting for a 
length of 1,600 ft. over a vertical range of 
900 ft., w ithout delimitation. Three tunnels 
have been driven and extensive ore-bodies 
developed, as a result of which the engineering 
staff has estim ated a presently-developed 
reserve of 55,100 tons of ore averaging 
0-40 oz. of gold per ton across an average 
w idth of 5-0 ft. Development is being 
continued with a view to undertaking 
production a t an early date.

Victoria.—Twin “ j  ” Mines, L td., reports 
an intersection of 9-5 ft. true w idth in the 
South ore-body averaging $26-00 per ton in 
contained m etals a t current prices. Values 
across 60 in. show gold 0-12 oz., silver 1-9 oz., 
copper 1 -6 % , and zinc 8-4%. The best 
section yielded assays of 0-3 oz. of gold, 
3-0 oz. of silver, 4-2% copper, and 2-9% 
zinc over a w idth of 18 in. The company has 
recently obtained fresh backing and is now 
fully financed for the programme of work in 
hand.

Nanaimo.—Lasco Gold Mines, L td., reports 
the intersection of a high-grade gold-copper 
ore-body in a drive now advanced 180 ft. in 
the St. Joseph claim of its Lasqueti Island 
property. The ore is of such quality  as to 
w arrant stockpiling for treatm ent a t a  later 
date. The drive is to be advanced to  an 
additional length of 1,780 ft. to explore the 
full length as indicated by surface exposures. 
A shaft will be sunk to  a depth of 250 ft. to  
provide two levels for exploration a t depth.

Lillooet.—During the fiscal year ending 
May 31, 1946, Congress Gold_ Mines, Ltd., 
increased its capital from 2 ,000,000  shares of 
$1-00 par value each to 4,000,000 shares of 
the same value. Of this 1,250,000 shares 
were sold to net the treasury $80,500. The 
remaining treasury shares were later sold on 
option to Sheep Creek Gold Mines, Ltd., at 
11 cents per share and, as this is written, the 
second block of 250,000 shares has been taken 
up. If and when the Sheep Creek company 
completes paym ent under the option, the

capital of the Congress company will be 
increased to  5,000,000 shares and Sheep 
Creek will be granted a further option to 
purchase the additional 1 ,000 ,000  shares a t 
prices ranging from 15 to  50 cents each. 
Shaft sinking has been tem porarily halted at 
the 275-ft. level to  perm it of lateral explora
tion a t th a t horizon.

Cariboo.—N orth American Goldfields has 
stopped work on the Ashby-Speers leases on 
Spanish Creek and moved all equipm ent, 
including the dragline dredge, washing plant, 
and portable camp to the French F la t Leases 
w ithin 25 miles of the town of Quesnel, where 
the company holds 2-2 sq. miles of ground, 
estim ated to  contain reserves averaging 
38 cents per cu. yd. and sufficient to m aintain 
capacity operation for two years. No loss was 
experienced on the Ashby-Speers project, 
although reserves were found to be con
siderably short of the original estim ate. 
Every preparation will be made this autum n 
to expedite an early s ta rt on dredging at 
French F lat in 1947.

The shaft being currently sunk by Cariboo 
Canusa Gold Mines, L td., has reached a 
depth of 84 ft. and w ith progress a t a daily 
average of 5 ft. it is expected to  reach the 
objective of 320 ft. by the end of November. 
A programme of 5,000 ft. of lateral develop
ment has been recommended by Dr. Victor 
Dolmage, consulting geologist.

Osoyoos.—Hedley Monarch Gold Mines, 
L td., has obtained firm com m itm ents for the 
sale of 400,000 treasury  shares to net $80,000, 
which with the $20,000  now on hand is 
considered sufficient to finance the  present 
ambitious development programme to a 
point where production will either be 
w arranted or discouraged. The Monarch 
company is capitalized at 3,000,000 shares of 
a par value of 50 cents each, of which 
1 ,000,000  shares have been issued for 
p rop erties ; to date 1 ,000 ,000  shares, in
cluding the present transaction, have been 
sold for cash, leaving 1,000 ,000  shares in the 
treasury for future requirements. Mr. T. C. 
Botterill, the managing director, sta tes : 
“ There is a strong indication of sufficient ore 
in sight to justify a milling operation, but 
development will be system atically advanced 
to prevent any error through too much 
optim ism .”

Nelson.— For the first tim e in the past nine 
years Sheep Creek Gold Mines, L td., is to 
pass its regular quarterly  dividend in October. 
The wholly-owned subsidiary, Zincton Mines, 
L td., has developed a silver-lead-zinc ore-
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body a t an elevation of 1,300 ft. above the 
concentrator a t its Lucky Jim  property in the 
Slocan mining division. A road has been 
constructed to connect the portal of the new 
development adit w ith the camp and 
connexion with the mill is being made by 
installation of a tram-line. At the same time 
a new lead-recovery circuit is being added to 
concentrating equipment to effect differential 
flotation. The company has shipped zinc 
concentrate for a number of years.

Slocan.—The presence of cassiterite in the 
zinc ores of the Bosun mine has been noted 
with increasing content as depth is gained. 
Samples from the 7 level are reported as 
averaging 0-23% tin, according to  an 
announcement by Mr. R. Crowe-Swords, 
president of Santiago Mines, Ltd. Cassiterite 
has also been found in the ores of the 
adjoining H artney mine, also under develop
ment by Santiago.

Yukon Territory.—The August production 
of the Yukon Consolidated Gold Corporation, 
Ltd., was valued a t $304,000. The various 
placer operations were visited late in August 
by Mr. G. Goldthorp Hay, president, who 
has since returned to England.

Alaska.—The shortage of labour supply has 
placed the mining industry in a  perilous 
position in the Territory. The A laska-Juneau 
mine, leading lode-gold producer, has been 
closed since 1942, when the cost of production 
combined with increased costs due to  labour 
shortage made it impossible to  continue the 
world’s biggest low-grade gold-mining opera
tion. Territorial officials sta te  there is no 
hope of renewed production a t present 
labour costs.

The United States Smelting, Refining, and 
Mining Company, conducting dredging opera
tions along the Yukon River and its 
tributaries in the vicinity of Fairbanks, is 
currently operating four of its ten dredges. 
The supply of labour, however, is so small 
tha t no development work can be done in 
advance of mining. O ther large-scale placer 
operations are either suspended or working 
on a greatly-reduced basis.

Santiago-Alaska Mines, Inc., a subsidiary 
of the Canadian incorporated Santiago Mines, 
L td., is re-opening the Dolomi mine on 
Prince of Wales island a t an initial capacity 
of 50 tons daily. I t  is hoped to  increase 
capacity to  200 tons daily in the near future. 
Preparations are being made for the re
opening of the Hirst-Chichagof mine, 60 miles 
north  of Sitka, and there is a likelihood of 
new production from the promising Hawk

Inlet mine of Alaska Em pire Gold Mining 
Company.

TheA laskanm iningindustrysuffered drastic 
reduction by the war-time restrictions placed 
on gold production, but had hoped to 
recover its place in the Territorial economy 
after peace was declared. The restrictions 
have been removed, but there is no labour 
supply, owing to the fact th a t the con
struction of defence projects is even more 
active to-day than a t any time during the 
war.

British Guiana.— During the fiscal year 
ended March 31, 1946, Cuyuni Goldfields, 
L td., produced gold valued at $416,580. 
A fter all operating cost and provision of 
$51,011 for interest, depletion, depreciation, 
and income tax, net profit for the year was 
$208. The company borrowed a further 
$178,880, bringing its commitments to  
$268,991. From April 1 to Ju ly  31, 1946, 
production was 2,955 oz. of gold, from 
4,555 tons of ore, averaging 0-759 oz. of gold 
per ton.

TO RONTO
September 21 .

Gold Production.—During Ju ly  the gold 
mines of Ontario treated 625,359 tons of ore 
and recovered 152,215 oz. of gold and 
20,790 oz. of silver, valued at $5,374,170. 
The m onth’s output figures for the various 
producing districts were as follows : Porcu
pine, 355,313 tons milled, 81,145 oz. of gold, 
10,353 oz. of silver, value $2,862,917 ; K irk
land Lake-Larder Lake, 152,868 tons milled, 
43,645 oz. of gold, 7,791 oz. of silver, value 
$1,549,234 ; Matachewan-Sudbury, 37,576 
tons milled, 4,027 oz. of gold, 1,053 oz. of 
silver, value $141,916 ; North-W estern On
tario, 79,602 tons milled, 23,398 oz. of gold, 
1,593 oz. of silver, value $820,103.

The Ju ly  bulletin of the Ontario D epart
m ent of Mines reports th a t the return  of the 
Canadian dollar to parity  with the American 
in early Ju ly  resulted in a drop in the 
production value of gold bullion by Ontario 
gold mines ; the average grade of ore during 
Ju ly  was $8-59, the lowest recorded since 
December, 1933. The Statistics Branch of 
the D epartm ent reports th a t production of 
bullion by the Pam our mill on the account of 
Hoyle Gold Mines for the months of March, 
April, May, June, and Ju ly  are aggregated



310 T H E  M IN IN G  M AGAZINE

in the Porcupine to ta l for the last-nam ed 
m onth. The price paid for gold a t the Royal 
Canadian Mint was $38-50 up to and 
including Ju ly  5 and $35-00 after tha t date.

Gold production for the whole of Canada 
for June totalled 234,383 oz., while th a t for 
Ju ly  was 239,554 oz., valued a t $8,384,390 ; 
the July, 1945, output was 210,209 oz. The 
production in Ju ly  last included 203,228 line 
oz. from auriferous quartz mines and 
36,326 oz. from base-metal mines. The 
output from auriferous quartz mines and 
placers, rose 15-6% over Ju ly , 1945, and 
production from base-metal mines rose 5-7%. 
Employees in producing auriferous quartz 
mines, including both salaried employees and 
wage-earners, numbered 17,702 in July , 1946 ; 
the corresponding to ta l for active non
producing mines was 298. Employees in 
non-ferrous m etal mines, smelters, and 
refineries totalled 26,569 during the m onth 
under review.

Porcupine.—M cIntyre Porcupine Mines re
ports net earnings of $466,817 for the June 
quarter, which compares w ith $580,063 for 
the corresponding period of 1945.

In  the three m onths to  June 30 last 
Coniaurum Mines treated  29,110 tons of ore 
and an operating profit of $66,907.

The production of Paym aster Consolidated 
Mines for Ju ly  is given as $98,044 from 
13,536 tons of ore milled. In  the year to 
June 30 last the company made a profit of 
$117,133. In the period 135,407 tons of ore 
was treated  for an output valued a t 
$1,156,146. The ore reserves a t June 30 
were estim ated to be 583,674 tons averaging 
$7-80 per ton in value.

Kirkland Lake.— In  the year to April 30 
last Upper Canada Gold Mines treated  
87,591 tons of ore for an output valued at 
$1,067,716. The net profit is reported as 
$172,864. The company has acquired two 
additional properties— the Brock and E ast
ward.

Lake Shore Mines reports a profit of 
$1,652,791 for the year ended June 30 last, 
when 331,048 tons of ore was milled for an 
output valued a t $4,983,114.

The shaft a t Amalgamated Larder Mines 
has passed the 700-ft. horizon on its way to 
its objective a t 1,000 ft. Cross-cutting to the 
ore zone is expected to  be under way about 
the  end of the current year.

Sudbury.— Falconbridge Nickel Mines re
ports an estim ated net profit of $295,604 for 
the three m onths to June 30 last and 
of $185,139 for the first half of the current

year. The company states th a t the refinery 
in Norway is now operating at a ra te  sufficient 
to cope with the current mine output.

North-Western Ontario.— In  the three 
months to June 30 last Cochenour Willans 
Gold Mines treated  14,107 tons of ore for an 
ou tput valued a t $239,564. The to tal 
recovery for the six m onths to  th a t date 
was $473,722.

In the L ittle Long Lac area Magnet 
Consolidated is endeavouring to raise the 
tonnage treated  to  150 daily, although 
operations are ham pered by labour shortage. 
Good developments are reported from the 
8th  level. During Ju ly  the mill dea-lt with 
2,485 tons of ore for an ou tpu t w orth 
approxim ately $30,000.

The output of Leitch Gold Mines for the 
June quarter is reported as $244,082, net 
earnings for the period being given as 
$65,014.

In the three m onths to June 30 last Hard 
Rock Gold Mines trea ted  27,948 tons of ore 
and recovered gold w orth $239,649.

S ta rra tt Olsen Mines, whose property lies 
to  the south-west of Madsen Red Lake, 
reports th a t its shaft has passed the 600-ft. 
m ark on its way down to  825 ft. I t  is proposed 
to  open up four levels and to  carry out a 
programme of diamond drilling.

Crowshore Patricia Gold Mines, which has 
let a contract for a new shaft, reports th a t 
sinking started  on August 17.

Manitoba.— In  a report covering the second 
quarter of the current year the president of 
Sherritt Gordon Mines states th a t new gold 
discoveries have been made in an area 
25 miles east of the Lynn Lake nickel- 
copper claims. In the period 148,180 tons of 
ore was milled a t Sherridon and 5,478,186 lb. 
of copper, 5,119 tons of zinc concentrate, 
1,568 oz. of gold, and 53,318 oz. of silver 
recovered. The accounts for the quarter 
show a profit of $154,409.

The Hudson Bay Mining and Smelting 
Company reports net earnings of $3,898,606 
for the first half of 1946, during which 
915,424 tons of ore was treated.

Quebec.— The D epartm ent of Mines reports 
th a t the gold output of Quebec Province for 
the first six m onths of the current year was 
valued a t $12,591,502, as compared with 
$13,735,453 for the corresponding period a 
year ago. The silver ou tput for the half year 
was 887,267 oz., against 1,122,095 oz.

I t  was recently reported th a t the Quemont 
Mining Corporation expected to  commence 
shaft sinking early in November.
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Sigma Mines reports an output of $141,891 
for July , from 24,900 tons of ore milled.

An operating profit of $66 is returned by 
Sladen Malartic Mines for the June quarter, 
during which 46,988 tons of ore milled 
yielded an output valued at $176,116. The 
report for the period states th a t drives east 
and west of the north cross-cut in the north 
zone on the 500-ft. level have each been 
advanced 333 ft. The east drive has disclosed 
three ore sections ; the first averages 0-543 oz. 
per ton over 7-6 ft. for a length of 50 ft. ; the 
second section averages 0-555 oz. per ton over 
3-02 ft. for a length of 142 ft. ; the third 
averages 0-794 oz. per ton over a w idth of 
1 -5 ft. for 50 ft.

In the three months to June 30 Stadacona 
Mines (1944) treated 32,310 tons of ore 
for a production valued at $233,565. The 
operating profit for the period is given as 
$49,979.

MELBOURNE
October 2 1 .

Gold Production.—Of three gold-producing 
states two have shown an im portant improve
ment in output during the current year. 
Western Australia reported production of 
388,478 fine oz. for the eight months to the 
end of August, as compared with 320,643 fine 
oz. for the same period of 1945. The position 
will be further strengthened by a resumption 
of operations at Big Bell Mines, which has 
a milling capacity of 45,000 tons of 2-8 dwt. 
ore per month. Preparatory  work is nearing 
completion, having been greatly delayed by 
non-return of a large power unit and four 
motors of 220 h.p., impressed by the Govern
ment for war-time purposes. Triton Gold 
Mines is also expected to resume production 
early in the coming year. Finance for 
reconditioning the workings is being provided 
by loans aggregating ¿96,000 (Aust.) and 
active exploratory work is being carried out 
with satisfactory results. Kalgoorlie mines 
are increasing output, as rapidly as a slowly 
improving labour position and a continued 
shortage of stores and essential items of plant 
will perm it. There is considerable activ ity  
am ongst smaller producers, particularly on 
the Yilgarn field, and companies which have 
worked out their properties prior to the war 
are now looking for options with merit to 
w arrant investigation. The strongly-financed 
W estern Mining Corporation is examining a

num ber of areas under option, not only old 
lines of lode, worked in earlier years, but has 
secured substantial interests in the new field 
south-east of Coolgardie.

Gold production in Victoria for the seven 
months to the end of Ju ly  last produced 
44,557 fine oz. of gold as compared with 
31,371 oz. in the corresponding period of the 
previous year, the output for the m onth of 
Ju ly  being 7,660 oz. Although the supply of 
labour is improving it is not plentiful ; 
m any store items are still in short supply 
and the position of wood fuel is causing much 
anxiety, the prevailing shortage of coal for 
m anufacturing industries having brought 
about a demand for firewood and a serious 
inroad into supplies usually available 
exclusively for the mines. Mines in Bendigo 
and smaller fields are being unwatered and 
prepared for renewed exploration and pro
duction. Gold Mines of Australia is active 
in the search for new properties and has 
been engaged in the examination of the 
Stawell goldfield, in the west of Victoria, for 
more than a year ; the geological investiga
tion has been completed and drilling is to 
be commenced with two plants. The Stawell 
field was an im portant producer up to 1921 
and mining was carried to a maximum depth 
of 2,425 ft. in lodes with widths up to 30 ft., 
the ore being more highly pyritic than is 
usually the case in this State. Test work by 
drilling will be directed first to exploring a 
reef known as the Carolina and to prospect 
for a possible extension of the Magdala ore- 
body, beyond the Scotchman’s fault zone. 
A proposed major operation is the re-opening 
of the mines of B allarat East, which have 
been idle for about 30 years, bu t which 
possess very encouraging possibilities and 
may restore Ballarat to  the position of an 
im portant mining field.

New South Wales reported a decreased 
output of gold for the first seven months of 
the year compared w ith the same period of 
1945. Production was 15,242 fine oz.—a 
decrease of 11,087 fine oz. The principal 
producer is New Occidental Gold Mines, a t 
Cobar, which has been actively developing 
the property and preparing two new levels 
for stoping, the necessity for pushing copper 
production on other leases having caused 
development of the gold section of the 
property to  fall into arrears through w ith
drawal of labour ; during the renewed period 
of development gold production has been 
greatly curtailed. Normal production is now 
being approached. The dredge of W ellington
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Alluvials, L td., on the Macquarie River is 
once more in operation, after being idle since 
1942. owing to conditions imposed by the 
war, and the Cowarra mine, of the Broken 
Hill Proprietary  Co., L td., is being examined 
and tested w ith a view to determ ining its 
ou tpu t possibilities. The S tate is being 
explored for likely prospects, bu t apart from 
the operations referred to there is, as yet, 
no great prospect of improved production.

Mount Morgan.—Mount Morgan, L td., 
Queensland, mined a considerably greater 
tonnage of ore during the year ended June 30, 
1946, than  in the previous year, bu t the 
grade was lower. Operations have been 
greatly  assisted by two new 2-|-cu . yd. 
capacity electric shovels, which were put 
into use in September, 1945, and March, 
1946 ; tonnage has been increased and costs 
reduced. A comparison of results of the 1946 
period w ith those of 1945 is shown in Table 1.

Table 1.
Y ear ended Ju n e  30.

Ore m ined : tons 
Ore m illed : tons 
C oncentrates produced : tons 

Containing gold : oz.
copper : tons

Profit :—
From  m ining : £ A  .
From  o ther sources : £ A  . 

T o ta l profit : £A

The mine is worked by open-cut, which is 
approaching a depth of 650 ft. from surface. 
The difference in tonnage between ore mined 
and ore milled represents unpayable over
burden, which is removed direct to  the 
dump, as much as will carry costs being sent 
to  the mill. The to ta l dumped during the

Table 2.

1945. 1946.
,320,310 1,772,359
549,350 614,700

31,511 29,733
43,400 48,256

3,149 2,935

45,525 23,398
6,321 13,276

51,846 35,674

1945. 1946.
Sulphide ore : tons 5,780,363 5,542,294
Average value :—

Gold : dwt. per ton 4-23 4-23
Copper : %  . 1 -87 1 -90

Ind icated  add itional m ate
rial : tons 3,412,750 3,004,252

Average value :—
Gold : dwt. per ton 1-74 1 -65
Copper : %  . 0-45 0-48

year was 1,125,792 tons. Average weekly 
production has been increased to 34,084 tons, 
as compared with 24,911 tons in the previous 
year.

Mining costs were reduced from 4s. 9-Old. 
per ton in 1945 to 3s. 11 -93d. in 1946, mainly 
as a result of the work of the new shovels. 
On the other hand  smelting costs increased 
by l l f % .  The ore reserves for the  two years 
are in Table 2.

Victorian Coal Resources.—Victoria has 
suffered serious inconvenience and loss 
through shortage of black coal resulting from 
the continuous industrial trouble on the 
coalfields of New South Wales. The position 
has been such th a t gas supplies have had 
to  be rationed, tra in  services curtailed, and 
m anufacturing industries depending upon 
black coal have been curtailed or compelled 
to cease operations for varying periods. This 
situation has directed atten tion  to  the direct 
utilization in steam  plants of brown coal. 
The most suitable occurrence for this purpose 
is th a t a t Bacchus Marsh, 34 miles west of 
Melbourne. The seam, which is 60 ft. to 
90 ft. thick, lies under shallow overburden in 
the vicinity of Bacchus Marsh, where it can 
be mined by open-cut a t low cost. The 
m oisture content is 30 to  40% , which is 
much below th a t of the brown coal of 
Gippsland, which contains as high as 65% 
moisture. Users are taking the coal direct 
from the  mines, two being in production, 
and the only drying is th a t which takes place 
between mine and the purchaser’s works. 
Low cost and continuity  of supply com
pensate for the disability of high moisture 
and the demand is greater th an  can be 
supplied by the mines which have been 
opened up.

The general position on the  coalfields of 
New South Wales and the lim ited possibilities 
of the black coalfields of V ictoria point to  a 
continued demand for brown coal of this 
class. A large m anufacturing company— 
Australian Paper M anufacturers—has just 
secured an interest in one of the brown-coal 
mining companies and it is hoped to  obtain 
its  requirem ents of 3,000 tons of coal per 
week from this source. In  recent m onths 
this company has been forced to burn green 
firewood, sawdust, and fuel oil a t its mills, 
with very adverse effects upon ou tpu t and 
costs.

Briseis Consolidated.— This mine is situated  
a t Derby, in the  north-east of Tasm ania, 
and for a num ber of years was the largest 
tin producer in the Commonwealth, the 
output of concentrate being about 60 tons 
per m onth. The deposit is a  basalt-covered 
deep lead from which the basalt has been
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p artly  eroded by  the Ringarooma River. 
The stanniferous wash and the overlying drift, 
which carries low values, have a to ta l depth 
of 230 ft., of which about 200 ft. is sent 
through the sluice-boxes. Basalt overburden 
has a thickness of 130 ft. The bottom  of the 
cut is over 200  ft. below the level of the 
river, which has been diverted three times 
in th e  course of mining operations and has 
been carried on a new bed of tailings.

Both overburden and drift were worked 
by hydraulic sluicing, with water under a 
head of about 360 ft. at the nozzles. Basalt 
overburden was undermined by the nozzles 
and broken up in the fall, large masses being 
further reduced by blistering. This m aterial 
was then sluiced through passes into an 
overburden tunnel and carried by a steel- 
lined flume to the dump. Drift was raised 
by two 16-in. electric-driven pumps in series 
to the sluice-boxes. In  the years of the war 
workings down lead entered ground of 
decreasing v a lu e ; a t the same time the 
labour force steadily decreased and with the 
demand for tin for war purposes it became 
increasingly difficult to keep overburden 
removal a t a satisfactory distance from the 
wash face. The position became such th a t 
falls of overburden interfered with sluicing 
to an increasing extent and the resulting 
dead work combined with low-grade ground 
rendered work unprofitable. H eavy rains in 
Ju ly  caused m ajor falls of overburden and 
d r i f t ; the overburden shelf was destroyed 
and all falling m aterial went to the bottom  
of the cut, submerging the drainage pump 
and some hydraulic elevators.

This happening has forced the abandon
ment of any further work in the bottom , but 
salvaging of much of the plant has been 
successful. The company will now sluice 
some shallow ground which will give a life 
of about six months and produce about 
100 tons of tin oxide. The mine has had a 
long life and was outstanding among the 
hydraulic sluicing mines of the world—not 
only from the size, depth, and character of 
the operations, bu t from the engineering 
work involved in the river diversions. I t  is 
hoped, a t a la ter date, to transfer the 
activities of the company to Malaya.

South Kalgurli Ore Treatment.—Early in 
the w ar it became apparent th a t ore from 
this mine could be treated  more economically 
a t the  mill of Kalgurli Ore Treatm ent Co. 
than  a t the company’s own mill. The Ore 
Treatm ent Co. was then treating the output 
from Boulder Perseverance, Kalgoorlie E nter

prise Mines, and N orth Kalgurli (1912), L td., 
mines. About 1940 the N orth Kalgurli
company completed the erection of a new 
mill on its Croesus Proprietary lease, but 
operations were soon suspended, owing to 
war-time conditions. The agreement between 
South Kalgurli Consolidated and the Kalgurli 
Ore Treatm ent Co. has expired and a new 
company has been formed— called Croesus 
Proprietary, L td .— which will take over 
the mill of N orth Kalgurli, situated on the 
Croesus lease. The constitution of the
treatm ent company will be South Kalgurli 
and N orth K algu rli; the mill is now in 
operation treating 5,500 tons of ore from the 
former company per m onth and 1,500 tons 
per m onth from the la tte r company. The 
mill capacity is 7,000 tons of ore per month, 
but capacity is to  be doubled ; certain items 
of plant are to  be removed from the South 
Kalgurli mill, including a ball-mill, classifier, 
and a roasting furnace ; a new flotation 
machine is to  be added. Delay will ensue in 
obtaining all the required machinery and the 
work of increasing capacity will not be 
completed until 1947.

Northern Territory.—There are indications 
th a t mining in the Territory will become 
increasingly im portant. Men are returning 
to  th a t region, small mines are being re
opened, and one of the three Government 
treatm ent plants has recommenced work. 
Options have been let to companies with 
sufficient capital to  test and equip leases 
and suitable options are being sought, mainly 
on the Tennant Creek field.

The Mount Todd gold mine has been taken 
over and is to be operated by a company. 
Equipm ent of the property was completed 
just prior to  the war, but before production 
commenced the country in the vicinity was 
evacuated and much of the plant taken over 
by the m ilitary authorities. The mine 
contains a lode 1,400 ft. long and 2^ ft. in 
average w id th ; reserves of proved and 
probable ore, to  a depth of 250 ft., are 
estim ated at 80,000 tons, with an average 
assay value of 13-5 dwt. gold per ton.

The recently-opened mine at Tennant 
Creek, the W hippet, is raising very rich ore. 
The first lot of 80 tons treated  a t the Govern
ment .mill returned 273 oz. of gold ; this is 
said to be lower-grade m aterial than  normal. 
About 1,000  tons have yet to be treated, 
some of which is sta ted  to  assay up to 50 oz. 
gold per ton and average value is expected 
to be about 4 oz. per ton. The shoot being 
worked is reported as being 40 ft. wide.
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Personal
D. G. A r m s t r o n g  has left for India.
W. K. B r o w n  is re tu rn in g  from  India.
A . R .  C l a r k ,  form erly w ith  N oranda Mines, 

L td ., is now teach ing  geophysical prospecting in 
th e  U niversity  of B ritish  Columbia.

N. B a l d w i n  D a v i e s  w as here from  South  Africa.
A. S. D a i n s  has been appoin ted  a d irector of 

B oulder Perseverance, L td .
K. H . D a v i s o n  i s  now in Colombia.
I. S. F e r g u s o n ,  now released from  the Forces, 

has joined th e  Colonial m ines service and expects 
sho rtly  to  leave for Nigeria.

W . H .  H a n n a y  has re tired  as senior research 
engineer of th e  Consolidated Mining and Sm elting 
Co. of Canada.

J . W . H a r d i n g  is now in N icaragua.
C. M . H a r r i s  has re tired  from  the staff of G reat 

B oulder P roprie ta ry .
L. E. L a n g l e y  h a s  l e f t  f o r  B r a z i l .
W . J. M a c k e n z i e  is  now in  Canada.
R. H. M i t c h e l l  is re tu rn in g  from  Southern 

Rhodesia.
T. R. N a y l o r  is  home from  the Gold Coast.
A. P. N e w a l l  is visiting  A ustralia.
D. J . R o g e r s  is v isiting  South  Africa.
J. E. S a l t e r  has joined th e  D epartm en t of 

Mines of V ictoria as an  Inspector.
F. G. S h a r p  is leaving for In d ia  to  rejoin the  

Mysore Gold Mining Co.
H. W. S m i t h  is leaving for Rio T into.
G. G. S u f f e l  has joined th e  staff of th e  geology 

d ep artm en t of th e  U niversity  of W estern O ntario.
G. P. W ig le  is leaving Canada for Brazil.
W. R e e s  W i l l i a m s  is now in Iraq .

H a r o l d  E d w a r d  C o h e n ,  who died recently  in 
A ustralia, aged 65, received his train ing  a t  Mel
bourne U niversity . In  th e  1914-1918 W ar he 
served w ith  th e  A ustra lian  Forces, being aw arded 
th e  D.S.O. in  1917 and  becom ing C.M.G. in  1918. 
H e re tired  w ith  th e  ran k  of Colonel and, resum ing 
his law  practice, was m ade C.B.E. in  1934. From  
March, 1935, Colonel Cohen h ad  been M ember of 
th e  Legislative Assembly for Caulfield, V ictoria, 
holding th e  posts of Solicitor General in  A ustralia, 
1932, and  M inister of Public In struc tion  betw een 
1932 and 1935. H e was a  director of th e  E lectro 
ly tic  Zinc Co. of A ustralasia, Zinc Investm ents, 
L td ., and  o ther companies.

S a m u e l  M c E w e n ,  who died on O ctober 16. 
g raduated  from th e  Royal School of Mines in  1896, 
Mr. M cEwen’s first appo in tm en t was as m etallurg ist 
to  th e  Gold E x tractio n  and Brom ine R ecovery Co., 
L td ., in  London. H e la te r w ent to  Kalgoorlie and 
Colorado, spending some tim e in  th e  last-nam ed 
area  for various in te rests and also visiting  B ritish 
Columbia. In  1907 Mr. McEwen was appointed 
com bustion engineer to  the  Underfeed Stoker Co., 
L td ., of which he subsequently  became a director, 
as well as of In tern a tio n a l Com bustion, L td . He 
was also a director of the  Carbo Union (Holland) 
and  in 1932 becam e m anaging d irector of th e  Coal 
Oil E x trac tio n  Com pany, L td . Here, in  collabora
tion  w ith  Dr. Runge, he developed and pa ten ted  
his process for th e  low -tem perature carbonization 
of fuel known as th e  M cEwen-Runge process. In  
Ju ly , 1935, Mr. McEwen joined M itchell Engineering,

L td ., as a director, and  was responsible for all 
m atte rs  re la ting  to  steam -raising p lan t. H e w as a 
Founder M ember of th e  In s titu te  of Fuel and  a 
Fellow of th e  In s titu te , serving i t  la te r  as Vice- 
P residen t and  as its  represen ta tive  on m any  
com m ittees, while for m an y  years he w as an 
Associate of th e  In s titu tio n  of M ining and  
M etallurgy. H e w as also V ice-President of th e  
Com bustion Appliance M akers' Association, a 
M em ber of Council of th e  B ritish  Coal U tilization 
R esearch Association, and  a  m em ber of th e  Royal 
In s titu tio n  of G reat B ritain .

W a l t e r  B r o a d b r i d g e ,  who died on O ctober 23 
as th e  resu lt of a m otor accident, aged 76, received 
his tra in ing  as a pupil engineer in South Africa and 
had early  experience of R and m ining before leaving 
th e  T ransvaal for service in Sum atra , M alaya, and 
th e  Sudan. In  1902 he was w ith  Messrs. Bewick, 
Moreing, and  Co. in  W estern  A ustra lia  for a tim e as 
assis tan t m anager of th e  Sons of Gwalia. In  subse
q u en t years he w as associated in a consulting 
capacity  in tu rn  w ith  th e  South  African L and and 
E xploration , Mr. H . B. M arshall, and  Messrs. 
H am ilton, E hrlich and Co. in Johannesburg . There 
followed a sho rt pa rtn e rsh ip  w ith  Mr. H. G. Payne 
before, in  1908, Mr. B roadbridge w ent to  W est 
Africa where he was appoin ted  technical adviser to  
P restea  Block A and  A bbontiakoon Block 1, 
becom ing general m anager of th e  form er com pany 
and of P restea  Mines and A nfargah Gold Mines. 
L ater he was appointed  superin tend ing  engineer in 
W est Africa for Consolidated Gold Fields of South. 
Africa. In  1911 he joined M inerals Separation, 
L td ., b u t during  th e  1914-1918 w ar w as in  the  
Forces, a tta in in g  th e  ran k  of C aptain  in th e  Royal 
Field A rtillery  and, a fte r being invalided from  the  
Arm y, acting  for a tim e as D irector of A lum inium  
Supplies, G raphite, and Carbide for th e  M inistry 
of M unitions. Following th e  period of hostilities 
C aptain B roadbridge rejoined M inerals Separation, 
of which he becam e a d irector and he w as closely 
connected w ith  developm ents in th e  N orthern  
Rhodesian copper belt, p a rticu larly  th rough  his 
association w ith  R hodesian Congo B order Con
cession, L td . In 1930 he joined in practice w ith  
Mr. P reston  K. H orner and, w ith  B ritish  Am erican 
Mines as an  operating  com pany, becam e connected 
w ith  developm ents in  gold-m ining in W estern 
A ustralia  and tin  in Siam. In  1931 he also joined 
th e  Board of Boulder Perseverance, L td . C aptain 
B roadbridge was a M em ber of th e  In s titu tio n  of 
Mining and M etallurgy and served on th e  Council 
from 1920-1925.

Trade Paragraphs
M on d  N ic k e l C o ., L td ., of Grosvenor House, 

P a rk  Lane, London, W. 1, in  th e  N ickel B ulle tin  
for Ju ly-A ugust reproduce ab strac ts  on universal 
m etallographic polishing procedure, properties of 
w rought and  cast nickel, a  new copper-base alloy 
contain ing phosphorus, lead, and  nickel, develop
m ent of th e  in te rnal com bustion tu rb ine , and 
properties of nickel-chrom ium  stainless steel 
weights.

R a n s o m e s  a n d  R a p ie r , L td ., of Ipsw ich, have  
issued a folder giving in p ictorial form a synopsis of 
th e ir principal m anufactures— such as, excavators,
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mobile cranes, concrete mixers, and o ther con
trac to rs ’ p lant, railw ay p lant, general engineering 
item s such as transporte rs and swing-bridges, w ater 
control gates for dam s, power plants, etc. A nother 
leaflet issued a t  th e  sam e tim e  gives particulars of 
apprenticeship  tra in ing  in general engineering 
offered in  various departm ents of th e  com pany’s 
W aterside  W orks.

E . J . L o n g y e a r  C o ., of Minneapolis, M innesota 
(London representatives : A ustin  H oy and Co.,
L td ., 39, St. Jam es Place, S.W. 1), have compiled a 
bibliography of diam ond drilling w ith the assistance 
of the Engineering Societies L ibrary  of New York. 
This is a very com prehensive publication  and covers 
the following m ain  aspects of th e  subject. General : 
drilling m achines and equipm ent, standards and 
specifications, diam onds and o ther cu tting  media. 
Field of application  or purpose of drilling : (a)
Prospecting for m inerals, (b) prospecting for oil, 
(c) blast-hole drilling, (d ) foundation  site  testing , 
(e) o thers— for exam ple, bore-holes for power cables 
in mines— surveying and deviation  of drill holes, 
sampling, estim ating , and in te rp re ta tio n  of drilling 
results, geophysical studies of form ations in  drill 
holes, costs, and records.

H a d lie ld s , L td ., of Sheffield, have issued some notes 
on a recent v isit to  th e ir  E as t Hecla W orks by  50 
leading foundry experts who were a ttend ing  the  
B ritish Steel Founders' Technical Convention then  
being held in Sheffield and  where th ey  were able to  
study  some of the  im p o rtan t advances m ade in the  
technique of steel founding during  th e  war years. 
P articu lar in terest centred in the  special high- 
tensile steel castings produced for th e  “ T em pest ” 
and ” Typhoon ” and for other famous fighting 
a ircraft and in  the  special m ethods of m anufacture 
which were developed to  ensure the  soundness and 
consistent accuracy of these v ita l castings. The 
la test developm ents in non-destructive m ethods of 
testing  by  X-rays, radium , and supersonic technique 
were dem onstrated  and also th e  production of

castings in m anganese, austenitic , heat-resisting, 
stainless, and arm our-quality  steels. E very  m ethod 
of m elting from the  Bessemer converter to  the  
la test high-frequency and arc-electric processes can 
be seen in these foundries. Scientific sand trea tm en t 
and recovery and core m aking m ethods were also 
subjects of keen inquiry  and discussion.

I m p e r ia l C h e m ic a l I n d u s tr ie s , L td ., of Nobel 
House, B uckingham  Gate, London, S.W. 1, recently 
m ade available for exhibition a series of original 
a r tis ts ’ p o rtra its  and other pain tings and drawings 
which have been commissioned by the  com pany for 
use in their advertising. The exhibition, which was 
sponsored by th e  Central In s titu te  of A rt and 
Design, was held by  th e  courtesy of th e  New English 
A rt Club a t the  Suffolk Galleries, London. In  the  
course of a foreword to  a catalogue of the  exhibition 
Sir Charles Tennyson w rites : “ The application of 
a r t  to  advertisem ent by  th is  com pany ranks high 
am ong th e  m any notable developm ents in  the  
relation  of th e  a rts  to  the  public th a t  have taken  
place during  recent years. Indeed, th e  policy 
followed by I.C .l. of thus employing distinguished 
artis ts  is of great significance. I t  indicates th a t 
advertisem ent, so prosecuted, can form a most 
rem unerative  source of em ploym ent for the  a rtis t ; 
and afford the  public a fresh and extensive contact 
w ith  the  arts. The m ovem ent owes its  origin to  the  
fight which B ritish science on the  outbreak of war 
had to  m ake against the  trem endous world prestige 
enjoyed by  Germ any, as th e  result of years of 
energetic propaganda in a field where G reat B ritain  
had done v irtually  nothing. B ritish  goodwill was 
fu rther jeopardized when th e  falling off of her 
in te rnational trad e  progressively weakened the  
contacts betw een B rita in  and th e  overseas world. 
The fewer goods th a t  were exported, th e  more 
necessary it became for ideas to  be projected in  their 
p lace.”

F r a se r  a n d  C h a lm e r s  E n g in e e r in g  W o r k s , of
E rith , K ent, have prepared a booklet on the  trea t-

10. F L O A T  W A SH IN G  S C R E E N .
I I. HIGH P R E S S U R E  A I R .
12. F IN A L  S IN K  P R O D U C T S .
13. F IN A L  F L O A T  P R O D U C T S .
14. TO  W A T E R  R E C L A M A T IO N  

AND MEDIUM R E C O V E R Y .
15. DRAINED MEDIUM FROM FL O A T  

P L U S  R E C L A IM E D  M ED IU M.

I. C R U S H E D  O R E .
2 H EAV Y - M E D I A  C ON E
3 S I N K  A I R - L I F T .
4 . REV OLVING S W E E P .
5 S IN K  D R A IN AG E  S C R E E N .
6  D R A IN E D  M ED IU M  FROM S I N K .
7 D R A IN E D  M ED IU M  FROM FL O A T .
8 S I N K  WASH ING S C R E E N .
9  FLO AT DRAINAG E S C R E E N .
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m ent of ores by  heavy-m edia separation  (sink and 
float). In  th e  course of an  in troduction  th is  sta tes  : 
This publication  describes heavy-m edia separation  
processes which are covered by p a ten ts  controlled 
by  A m erican Zinc, Lead, and  Sm elting Co. The 
Am erican C yanam id Co. is th e  sole technical and 
sales represen tative  th roughou t th e  world for these 
processes and, in  association w ith  Cyanam id 
Products, L td ., negotia tes licences for th e  use of 
these processes on behalf of A m erican Zinc, Lead, 
and  Sm elting. F raser and  Chalmers Engineering 
W orks, in collaboration w ith  C yanam id Products, 
L td ., have installed a t  E rith  a  continuous heavy- 
m edia separation  te s t u n it in  order to  fu rth er th e ir 
policy of p roviding service to  th e  m ining industry . 
T he sink-float te s t  as em ployed by  th e  labora to ry  
technician  for th e  separation  of m inerals of different 
specific gravities consists in  the  selection of a liquid 
of high specific g rav ity  in  which m inerals of greater 
specific g rav ity  will sink  and on which those of lesser 
g rav ity  will float. The heavy  liquids em ployed m ay 
be inorganic sa lt solutions, as of zinc chloride, or 
organic liquids such as halogenated hydrocarbons. 
H eavy-m edia separation  processes constitu te  
im provem ents of sink and float practice, equipm ent, 
an d  m edium  recovery, to  th e  p o in t where separation  
of heavy m inerals is m ade th rough  th e  use of ferrous 
and  non-ferrous m edia of high specific g rav ity  such 
as ferro-silicon, m agnetite, and galena. A lthough a 
re la tively  recent developm ent, m uch progress has 
been m ade in  applying heavy-m edia separation  
processes to  a  wide v a rie ty  of ores. Concrete 
evidence of th e  value of these processes is a tte sted  
by  th e  large tonnage of ore being trea ted  by  these 
processes. Most of th is  tonnage was form erly 
trea ted  by  older and less efficient beneficiation 
m ethods, b u t a substan tia l portion  consists of 
tailings from  older concentra tion  m ethods now 
being profitably  re-treated . F raser and Chalmers 
Engineering W orks have entered in to  an  arrange
m en t w ith  C yanam id Products, L td ., for th e  
m anufacture  of these p lan ts  and sam ples of ore 
can be tested  by  arrangem ent. T he illustra tion  
gives a d iagram m atic  flow-sheet of the  separation

p lan t (Fig, 1). The catalogue sets o u t in  d e ta il th e  
advantages of th e  processes, th e  reasons for in 
stalling  th e  p lan t, th e  sequence of operations, and 
o ther re levan t flow-sheets and  inform ation .

S im m o n d s  A e r o c e s s o r ie s ,  L td ., of G reat W est 
R oad, B rentford, has issued an  illu stra ted  leaflet 
describing th e ir  H i-Shear Stop P in , which consists 
of tw o p a rts— th e  p in  and  th e  collar. The illu stra 
tion  shows sam ples of these  and also of a  com pleted 
job. The p in  is m ade from  alloy steel of 55 tons 
per square inch m inim um  tensile streng th . For 
p ro tective  purposes i t  is cadm ium  p lated . As such 
h ard  m ateria l cannot be squeezed or ham m ered 
down to  form  a  head, a m alleable collar is placed 
over th e  p in  and  swaged in to  th e  groove b y  norm al 
riveting  m ethods. The collar is m ade from  an 
anodized alum inium  alloy, th e  use of which 
e lim inates th e  need for h ea t trea tm en t. The 
design perm its th e  use of s tan d ard  light-w eight 
high-speed riveting  equ ipm en t on even larger sizes 
th an  p ractical w ith  soft rivets. An ou tstand ing  
feature of th e  pins is th e  ease and  convenience w ith 
which th ey  can be handled  and  th e  regu larity  w ith  
which uniform  well-form ed heads can be made. 
The riv e t se t is a  sim ple u n it which by  m eans of a 
conical bore in  th e  end swages th e  collar in to  th e  
grooved pin end. A p ort is provided th rough  which 
rings of excess collar m ateria l are au tom atica lly  
ejected. The r iv e t se t can  be used as p a r t  of th e  
dolly or fitted  to  th e  riveting  gun. To determ ine 
th e  correct p in  length  it is a  sim ple m a tte r  to  insert 
a pin, slip a  collar over it, and  th en  no te  th e  relative 
position of th e  top  of th e  collar to  th e  edge of the  
pin. Suitable tools for th e  rem oval of th e  H i-Shear 
Stop P ins have been developed. One tool, sim ilar 
to  a  hollow m illing cu tte r, rem oves sufficient 
m ateria l from  th e  collar to  enable th e  p in  to  be 
driven o u t by  a sharp  ham m er tap . A nother 
m ethod consists of using a hollow punch  to  split 
th e  collar, th u s releasing th e  pin. A tool th a t  is 
universally available is a sm all chisel m ade from  a 
p in punch. This can be used on th e  collar, partia lly  
sp litting  i t  in  tw o places. The collar can th en  be 
prised aw ay from  th e  pin. T he conventional

Simmonds 
Hi-Shear 
Stop Pin.
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m ethod  of rem oving a  rivet by  drilling through 
th e  head m ay also be used on e ither end of a  Stop Pin.

C raeliu 9  C o ., L td .,  of 12, Clarges S treet, London, 
W . 1, have  recently  produced a useful loose-leaf 
catalogue as a com plete guide to  all th e ir products 
and activ ities under th e  following m ain headings : 
D iam ond core drills, flush pum ps, equipm ent 
(drill rods and couplings, core tube  sets, casing 
tubes, pipe driving tools, w ater swivels, core splitters, 
fishing tools, etc.), con tract core drilling, con tract 
w ater drilling, bore-hole pum ps, and geophysical 
surveying. A num ber of individual leaflets have 
also been issued giving illustrations and  essential 
details of their range of core drills. Selected from 
these is th a t re la ting  to  th e  XO-2 which is the  
largest drill made. This drill, which is illustrated , 
has a ra ted  capacity  of 6,500 ft. a lthough it is 
understood th a t  g reater dep ths can be a tta ined . 
O ther salient specifications are : Drill rod d iam eter 
2 f  in and 2 in. ; m axim um  hole d iam eter 5 f  in. ; 
m inim um  hole d iam eter 2 T̂  in. ; m axim um  core 
d iam eter 4§f in., m inim um  core d iam eter l^ J in .  ; 
drive shaft speed 1,420 r.p .m . (electric drive) ; 
b it speed m axim um  490 r .p .m .; b it speed m inim um  
93 r.p.m .

The m aker's general description reads : The

XO-2 is d irect driven th rough  a telescopic shaft 
allowing a re traction  of th e  drill for th e  purpose of 
hoisting or lowering the  rods, th e  drill being firmly 
clam ped to  th e  foundation fram e in any  desired 
position by m eans of six eccentrics and lever (26). 
Power is tran sm itted  th rough  a  m ultip le-p late 
clutch (2 2 ) and a six-speed gear-box (19-20) to  th e  
spindle and the  hoist, separately  or sim ultaneously, 
by  m eans of gearing. The feed and re tu rn  of the  
spindle, the  ad justm en t of th e  hydraulic  chuck
(7), and  th e  traverse  of th e  drill are effected by  
means of oil pressure produced by a  spiral gear 
pum p (1) V -belt driven off th e  m ain shaft. Oil is 
fed to  th e  hydraulic  cylinders th rough  a  four-way 
cock (17) and a three-w ay cock (15) and th e  pressure 
is ad justed  by a safety  valve (14). An instantaneous 
valve (18) is used for rap id  re tu rn  of the  spindle and 
traverse  of the  drill, th e  spindle feed being accurately 
controlled by  a special feed valve (16). The pressure 
gauge (5) is connected to  th e  hydraulic cylinders and 
has a fixed scale for th e  oil pressure and a movable 
scale for th e  b it pressure. The hydraulic  chuck is 
ad justed  by  m eans of a three-w ay cock (13) w ithout 
affecting the  pressure recorded on the  gauge (5). 
Any air trapped  in the  hydraulic system  is released 
through th e  cocks (8 ). The oil tan k  is filled a t  (25).

Craelius 
XO-2 
Diamond 
Core Drill.

1. Oil pum p 1 0 .
2. B rake ad justing  rods 11
3. Cooling w ater outle t 1 2 ,
4. Cooling w ater inlet 13,
5. Pressure gauge
6 . Speed indicator 14
7. H ydraulic  chuck cover 15
8 . Air release cocks
9. Screw chuck 16

Spindle clu tch  handle 
H oist drive lever 
H oist brake lever 
Handle controlling hydraulic 

chuck
Safety valve handwheel 
Handle controlling hydraulic 

cylinders 
Spindle feed regulating valve

17. Reversing lever for spindle feed
and drill re traction

18. Instan taneous valve
19. Secondary gear lever
20. P rim ary  gear lever
21. H oist clutch lever
22. Main clutch lever
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The spindle is equipped w ith  a ^hydraulic chuck (7) 
and  a screw chuck (9), b o th  of which are se t w ith  
hard  m etal. I t  is  separa te ly  coupled th ro u g h  a  dog 
clu tch  (10). The speed is ind ica ted  on a  tach o 
m eter (6 ). The h o ist is driven th rough  p lan e tary  
gearing and  a dog clu tch  (2 1 ) and  is operated  b y  
m eans of drive lever (11) and  brake  lever (12). The 
drive  d rum  and  th e  brake d rum  are b o th  equipped 
w ith  a  p a ir  of com pensated brake  shoes, which can 
be ad justed  b y  m eans of th e  rods (2). The brake 
drum  is water-cooled th rough  th e  w a ter in le t and 
o u tle t connexions (3-4). A capstan  head is fitted 
on th e  h o ist shaft. All controls are grouped w ith in  
easy reach and  in  front of th e  drill-runner.

M e tr o p o lita n -V ic k e r s  E le c tr ic a l  C o ., L td .,  of 
T rafford Park , M anchester, issue some notes of 
p a rticu la r in te res t to  colliery engineers on a  new 
m ining contactor un it. In  th e  course of these th e  
m akers s ta te  : The necessity for a  light, mobile, 
flam eproof gate-end sw itch u n it for use in  con
ju nction  w ith  th e  h ighly m echanized system  of 
room  and  pillar coal m ining in  th is  coun try  has 
given rise to  a  num ber of factors concerning 
detailed design no t generally experienced h itherto  
in  connexion w ith  gate-end switches for longwall 
working. T he essential problem  of reducing th e  
size and  w eight of th e  switch, w hilst re ta in ing  th e  
necessary safety  features, has been dealt w ith  by 
th e  production  of th e ir  Type MCU80 Z m ining 
con tacto r un it— generally term ed  a  “  room  
sw itch ”— for th e  p rotection  of locally controlled 
coal cu tte rs and also for th e  control of conveyors 
and  loaders. The weight of th e  un it, approx im ately  
3 cwt. excluding cable fittings, is in  accordance 
w ith  th e  specification draw n up  by  the  M echaniza
tio n  Advisory C om m ittee of th e  M inistry  of Fuel 
and Power. The com paratively low w eight and 
overall size (approxim ately 22 in. high, 25 in. 
long, 18 in. deep) together w ith  th e  facilities 
provided for th e  ready  connexion and disconnexion 
of cables fully m eets th e  M inistry’s requirem ents in 
regard to  th e  degree of m obility  necessary to  keep 
pace w ith  th e  rap id  advance of th e  workings. 
B ack-to-back construction  of th e  panel carry ing  th e  
electrical details, which include an  80-amp. con
tac to r, has given a very  com pact construction, 
while th e  provision of fron t and back covers for th e  
enclosure has preserved com plete accessibility. 
A triple-pole reversing isolator is fitted  and th is  is 
contained in  a separate flameproof com partm ent. 
P ro tective  features comprise over-current p ro 

tec tion  w ith  m echanical tim e  lags, under-voltage 
protection , earth  co n tinu ity  p rotection , including 
low-voltage relay, and  a  condenser for rendering 
th e  control c ircu it in trinsically  safe. The condenser 
arrangem en t is such th a t  th e  c ircu it is rendered 
inoperative  if an  in te rn al open-circuit should 
develop in  th e  condenser or its  associated wiring. 
S ta rt-and-stop  reset push b u tto n s are fitted  in  the  
fron t cover for local operation  and  a link  is provided 
for use w hen s ta rtin g  from  a  rem ote p o in t only is 
required . F lit plugs, plugs and  sockets, etc., can 
be fitted  to  m eet specific requ irem ents and, w hen 
required , a  sequence feed for a  face conveyor.

I n t e r n a t io n a l  C o m b u s t io n , L td . (G r in d in g , 
S c r e e n in g , a n d  F i lt e r in g  D iv is io n ) ,  19, W oburn Place, 
London, W.C. 1, rep o rt th e  following am ong orders 
recen tly  received :—

H om e— One H ard inge m ill 7 ft. b y  48 in. to  
grind ilm enite  (feed 30 m esh and under ; product, 
9 9 -8 %  m in us  180 m esh ; capacity  2  tons per hour) ; 
th ree  H ardinge constan t-w eigh t feed ers; one 
Type " B ” for handling 3 to  4 tons per hour of 
crushed b u rn t lim e £ in. and  under, having an 
approxim ate  w eight of 42 lb. per cu. ft. ; one 
T ype “ B  ” for feeding ahead of H ard inge conical 
mill, one Type “ A ” for feeding ilm enite to  
7 ft. b y  48 in. H ard inge conical b a ll-m ill; two 
R aym ond lab ora to ry  m ills ; one 7 ft. d iam eter 
R aym ond double-w hizzer separa to r ; one No. 3 
R aym ond Im p ax  pulverizer ; one No. 50 R aym ond 
Im pax  pulverizer to  grind coal (m oisture, 5 ° 0 
m axim um  ; feed 1 in. down ; p roduct 75%  m in us  
200 m esh B.S.S. ; capacity  1,600 to  1,800 lb . per 
hour) ; one 30-in. R ayco m echanical separa to r 
for separating  calcium carbonate  (feed 300 lb. per 
h o u r ; fineness 98%  m in u s  200-m esh B.S.S., 
m oisture under 1 % ); tw elve L.M. 10 Lopulco 
mills for grinding coal ; four H um -m er screens ; 
one 4 ft. by  5 ft. single-surface T ype 39 to  screen 
foundry sand (feed 1 2 -tons pe r hour ; separation  
a t  £ in.) ; th ree  3 ft. b y  4 ft. single-surface T ype 38 ; 
one 2-in. Vacseal pum p to  deliver 132 gallons per 
m inute of tin  sand, all m in us  40-mesh, against a 
to ta l head of 41 ft. (dilution : 4 to  1 w a ter to
solids) ; tw o 2 -in. Vacseal rubber-lined acid -type 
pum ps to  deliver 80 gallons p er m inu te  of ferro- 
sulphate, hav ing  a specific g rav ity  of 1■2 a t  norm al 
tem perature, against a to ta l head  of 18 ft. ; one
2-in. Vacseal pum p to  deliver 132 gallons p er m inute  
of tin  sands, against a to ta l head of 41 ft. (dilution 
4 to  1 w ater to  solids ; solids m in u s  40-mesh) ; 
one 3-in Vacseal pum p for hand ling  slu rry  con
ta in ing  sand and o ther g r itty  solids from  gravel 
w ashing p lan t (to tal head 60 ft.) ; seven 2 -in. 
Vacseal pum ps ; one 2-in. Vacseal pum p to  pum p 
coal slu rry  a t  th e  ra te  of 50 gallons p e r m inute  
against a to ta l head of 50 ft. ; tw elve V.15 S yntron  
electric v ibrators w ith  controllers and  tw o V.55 ; 
one F .l  S yntron  fe e d e r ; one V .P.15 S yn tron  
electric p a ck e r; 13 R o-T ap tes tin g  sieve shakers; 
four V isco-Beth d u st collectors to  w ork in  con
junction  w ith  four L.M. 12 m ills for Morocco 
phosphate.

Abroad— One 5 ft. b y  36 in. cyl. H ard inge 
conical ball-m ill for gold trea tm e n t p lan t (20-30 
tons per 24 hours in  closed circuit w ith  rake  classi
fier ; feed \  in ; fineness of p roduct 9 5%  m in u s  
100 m esh B.S.S.) ; one T ype " B  ” H ardinge 
constant-w eight feeder for 20-30 tons pe r day, 
gold trea tm e n t p lan t to  feed ore from  2 0 -in cone- 
crusher (m axim um  q u a n tity  to  pass to  feeder of 
m in us I  in. m ateria l will be 60 tons during  th e
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day  shift) ; four R aym ond laborato ry  mills ; one 
“ 0000 ” R aym ond pulverizer ; one 30-in. Rayco 
m echanical separator ; one No. 3 Raym ond Im pax 
p u lv e rize r; tw o 3 ft. by  10 ft. three-surface, 
T ype 38 H um -m er electric screens for screening 
sugar (feed 160 tons per day  of 2 2  hours p er screen ; 
separations, 8  or 10, 14, 20 mesh) ; tw o 4 ft. by  8  ft. 
single-surface Type 38 H um -m er electric screens 
for screening am m onium  sulphate sa lt crystals 
(feed 82 tons per hour ; separation 4 mm.) ; one
3-sq. ft. Rovac ro tary  filter ; one 12-ft. H ardinge 
thickener m echanism  and  superstructure for 20-30 
tons per day  gold trea tm en t p lan t (feed 30 tons 
of solids and 180 tons of liquid per 24 h o u r s ; 
overflow to pregnant solution ; filter-bottom  tan k s ; 
underflow to  agitators) ; four 12-ft. H ardinge 
counter-current thickener mechanisms for 20-30 
tons per day  gold trea tm en t p lan t ; two 2 -in. 
Vacseal pum ps for 20-30 tons per hour gold 
trea tm en t p lan t to  pum p between strakes and 
rake classifier (one pum p to  deliver 1 2 0  tons of 
solids p lu s  202 tons of liquid per 24 hours against 
a to ta l head of 38 ft. ; specific g rav ity  of solids 
2 - 6 ;  one pum p as stand-by) ; one 3-in. Vacseal 
pum p for 20-30 tons per day  gold trea tm en t p lant 
to  pum p between stock pulp tan k  and ag ita to r 
(to deliver 250 gallons per m inute of pulp against 
a to ta l head of 44 ft.) ; one 2-in. Vacseal pum p to  
deliver 40 gallons per m inute of milk of lime a t 
10° Beaum e against a to ta l head of 35 ft. ; three
2-in. Vacseal pum ps, each to  deliver 100 gallons 
per m inute of pulp  containing 1£ tons per hour of 
graphite and rock against a  to ta l head of 82 ft. 
(specific g rav ity  2-75) ; one F.M. 1-25 Syntron 
electric feeder m achine w ith  controllers for feeding 
perm anganate of po tash  crystals, and tw o R o-Tap 
testing  sieve shakers w ith m otor and tim e switch.

Metal Markets
C opp er .— W hile there  has been no change in the 

official U nited K ingdom  copper q uo tation  th e  p ast 
m onth  has been characterized by a firmer tone on 
the  in ternational m arket. The U nited S tates export 
price— the figure generally accepted as being the 
nearest indication of a world value for copper— has 
risen steadily  and now stands a t  fully 174 cents per 
lb. f.a.s. New York, which, on a sterling basis, is 
equivalent to  around ¿97 5s. a ton. In  the  cir
cum stances a good deal of ta lk  is heard  regarding 
the  possibility of an advance in the  B ritish price, 
but, while m any quarters hold th e  view th a t  the  
consum er is going to  have to  pay  som ething in the 
neighbourhood of ¿ 1 0 0  a ton  before long, inform ation 
on official in ten tions is lacking. The unsatisfactory  
s ituation  which had developed in N orthern  Rhodesia 
and which was th reaten ing  a hold-up in supplies, 
has now been liquidated. Sir Charles Doughty, the 
official a rb itra to r, has aw arded the  a rtisans an 
ex tra  2s. per sh ift as from August 22, which, 
together w ith  the  3s. a lready announced by the  
m ining companies, brings a to ta l increase of 5s. to  
basic wages. W ith  the  m atte r of the rock-breaking 
con trac to rs’ wages also settled  it  is hoped th a t 
m axim um  copper production will be a tta ined  as 
quickly as possible, since supplies from the  Colony

are of m ajor im portance to  consumers in B ritain, 
to ta l  consum ption of copper in  the  United K ingdom  
during  Septem ber am ounted  to  42,510 tons (an 
increase of some 5,000 tons over th e  previous 
m onth) and was m ade up of 29,255 tons of v irgin 
m etal and 13,255 tons of scrap.

U.K. official m axim um  price electrolytic, October 
31, ¿84 a  ton , delivered.

T in .— No far-reaching decisions were arrived a t 
by  the  In terna tiona l Tin Conference which opened 
in  London on October 8  and was concluded on 
October 11, th e  chief recom m endation of the m eeting 
being th a t  an  In terna tiona l T in S tudy Group should 
be form ed to  view the t in  s ituation  as a whole. 
I t  is hoped th a t the  Group will be operating by  the 
end of the  year, when the  current T in Agreem ent 
is concluded. In  th e  m eantim e there  is to  be no 
new system  of control and available world supplies 
will continue to  be apportioned by the  Combined 
T in Com m ittee in W ashington. D uring its  delibera
tions th e  Conference estim ated  th a t  world ou tp u t 
would n o t reach 2 0 0 ,0 0 0  tons annually  un til some 
tim e in 1949, so th a t  i t  is ap paren t th a t  there  is 
unlikely to  be any  balancing of supply and dem and 
for ano ther two years a t least. Presum ably after 
th is  period some m easure of production control will 
once again have to  be brought in to  play. A t the  
m om ent rehab ilitation  of th e  F a r E as t m ining 
industry  is no t proceeding as favourably as was a t 
first estim ated, a lthough a good deal of stim ulan t 
is being provided by the  high price of tin  now 
ruling. Meanwhile U nited K ingdom  stocks of tin  
m etal continue to  decline ; a t  th e  end of Septem ber 
th e  figure was 12,975 tons, ascom pared  w ith 13,311 
tons th e  m onth  before, and was m ade up of 
8,738 tons held by the  Governm ent and 4,237 tons 
by  consumers. Ore stocks likewise declined from
9,049 tons (tin  'content) a t  th e  end of August to  
8,052 tons.

U .K. official m axim um  price, October 31, 
¿380 10s. a  ton, delivered.

L e a d .— The situation  in lead has shown little  
change during th e  p ast m onth, w ith consuming 
industries still unable to  ob tain  more th an  a 
percentage of th e ir  to ta l requirem ents.. U nited 
K ingdom  reserves of raw  m etal are down a t a low 
level and it  rem ains ap paren t th a t  there  will have 
to  be some im provem ent in  im ports if the  position 
is to  be prevented from deteriorating  further. 
Septem ber im ports am ounted to  a mere 8,702 tons, 
as com pared w ith  18,228 tons th e  m onth  before ; 
consum ption a t  the  present tim e is running a t 
abou t 17,000 tons a m onth. I t  is encouraging to 
note th a t  a  ra il strike  in Australia, which was 
holding up th e  m ovem ent of concentrates to  the 
P o rt P irie  sm elters, has now been concluded. 
A difficult situation  was a t  once tim e feared.

The official U .K. quo tation  for soft foreign lead 
rem ains ¿55 a ton, delivered.

Z in c .—The situation  in zinc th roughout the 
world a t  the  m om ent is undoubtedly  being 
dom inated  by a shortage of sm elting capacity  
ra th e r th an  a shortage of concentrate supplies and 
while in B ritain  consumers rem ain able to  cover 
them selves fairly easily i t  is tim e steps were taken  
to  preven t any  fu rther a ttr itio n  of th e  country 's 
stocks. On th e  continent lack of fuel and labour 
difficulties are ham pering operations, b u t an  
im proved ou tp u t from th a t  quarte r is looked for 
in  th e  future. W ith  effect from  October 14 the  
Office of Price A dm inistration in America advanced
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th e  "  ceiling ” q u o ta tio n  1 cen t to  9-25 cents per lb. 
E as t St. Louis. T his is equ ivalen t to  ¿51 8 s. 4d. 
a  ton.

Mean U .K . price of g.o.b. foreign zinc, O ctober 31, 
¿50 a  ton , delivered.

I r o n  a n d  S te e l .— The s itu a tio n  in  th e  iron  and  
steel in d u stry  of th is  cou n try  showed little  change 
d u ring  th e  p ast m on th  ; p roduction  was fully 
m ain tained , b u t i t  is still insufficient to  cater for 
th e  requ irem ents of industria l consum ers. Hom e 
needs are such th a t  a good deal of “  p run ing  ” of 
ex p o rt business has becom e n ece ssa ry ; th is  is 
u n fo rtu n ate , since there  is certain ly  no lack of 
enquiry . The m aj or obstacle in  th e  w ay of increased 
o u tp u t is, of course, th e  shortage of fuel and  unless 
th e re  is som e im provem ent in  th is  d irection 
p roduction  of iron  a n d  steel is likely to  suffer. 
P ig-iron o u tp u t during  Septem ber, th e  la test figures 
available, was a t  th e  annual ra te  of 7,660,000 tons, 
as com pared w ith  7,224,000 tons a year ago, while 
steel o u tp u t was a t  a ra te  of 12,402,000 tons a  year, 
aga in st 12,514,000 tons in Septem ber, 1945.

I r o n  O re.— W ith  th is  co u n try ’s o u tp u t insufficient 
to  cater for th e  present needs of th e  iron  and steel 
in d u stry  i t  rem ains necessary to  im p o rt substan tia l 
tonnages of good-grade foreign ore. E fforts are 
being m ade to  increase sh ipm ents from  abroad, 
b u t  i t  has no t ye t been possible to  ob tain  enough 
to  m eet th e  needs of th e  furnaces in B ritain .

A n t im o n y .— T he p ast m on th  has witnessed no 
fresh developm ents in  th is  m arke t ; dem and rem ains 
s trong  and  continues to  run  well ahead of supplies 
curren tly  available from  sm elters. Difficulties in 
ob ta in ing  adequate  tonnages of ore continue to  
ham per efforts to  increase production . Prices, 
however, a re  unchanged, w ith  ¿125 per to n  still 
th e  official q u o tatio n  for 99% English regulus, 
delivered.

A r s e n ic .— The w hite arsenic m arke t continues to  
be characterized by  a  decided shortage of supplies, 
b u t cu rren t quotations are unaltered  a t  ¿38 6 s. 3d. 
pe r ton , ex store, for 10-ton lots. Fo r less th an  
1 to n  ¿41 6 s. 3d. per to n  is quoted.

B is m u t h .— As from  O ctober 21 th e  export of 
b ism u th  com pounds from  th is  cou n try  was rem oved 
from  export licensing control. Dealers continue to  
quo te  9s. p er lb. for com m ercial quantities.

C a d m iu m .—W hilst supplies of cadm ium  rem ain 
v ery  lim ited, leading sellers in  B rita in  m ain tain  
th e ir  price a t  7s. 6 d. p er lb. for m inim um  1-cwt. 
lots. In  o ther countries, however, som ew hat higher 
figures are being paid, w ith  business reported  done 
a t  10s. and  11s. 3d. per lb.

C ob a lt M e ta l .— There has been no change, w ith 
9s. to  9s. Id . p er lb. ^till th e  cu rren t quotation .

C o h a lt O x id e s .— Prices have shown no a lte ra tion  
since th e  reduction  to  6 s. per lb. for black oxide 
an d  6 s. 6 d. for grey m ade during  Septem ber.

C h r o m iu m .— A steady  dem and for chrom ium  m etal 
is reported , although  a  certa in  am o u n t of delivery 
d elay  has once again become apparen t. The curren t 
q uo ta tio n  shows no change a t  4s. 5d. to  4s. 8 d. 
per lb. for 98%  to  99% m etal.

T a n ta lu m .— Dealers in B rita in  continue to  ask 
a round  ¿18 to  ¿19 per lb.

P la t in u m .— An im provem ent in  supplies, the  
weakness of th e  New Y ork stock m arket, and 
profit-tak ing  sales by  speculators, m ainly American, 
resulted  in a reduction  in the  p la tinum  quotation , 
first from  ¿23 5s. an  oz. to  ¿21 10s. and subsequently

to  ¿18. C urrent business is being done a t  around  
¿18 to  ¿18 15s. a tro y  oz., according to  q u an tity .

P a l la d iu m .— A good deal of in te res t continues to  
be shown in palladium  as a resu lt of th e  high  prices 
a t  which p la tinum  has been offering during the  
p a s t few m onths. The q u o ta tio n  has, however, 
been stead ily  m ain tained  a t  ¿5 15s. to  ¿ 6  an  oz.

O s m iu m .— W ith  available supplies negligible th e  
cu rren t price is purely  nom inal a t  ¿20 to  ¿25 per oz.

I r id iu m .— In  irid ium  also th e  m arket is largely a 
nom inal one a t  th e  m om ent, w ith  dealers quoting  
around  ¿30 to  ¿35 an  oz.

T e l lu r iu m .— T he cu rren t price is una ltered  a t 
7s. per lb.

S e le n iu m .— T here has been no change, w ith  
ab o u t 8 s. per lb. still quo ted  by  sellers.

T u n g s te n  O re.— There continues to  be only a 
m oderate in te rest show n a t  th e  p resen t tim e, b u t 
leading sellers m ain ta in  th e ir  price a t  around 
62s. 6 d. to  67s. 6 d. per u n it  of W O s c.i.f. for th e  
usual 65% m aterial.

M a n g a n e s e  O r e .— Supplies rem ain  adequate  to 
cover th e  cu rren t requ irem ents of consum ers in 
B ritain , b u t on th e  C ontinent tran sp o rt difficulties 
a t  th e  producing end are causing users a  certain  
am ount of difficulty. U nited  K ingdom  selling prices 
are officially held a t  Is. 2 d. per u n it c.i.f. on the  
basis of pre-w ar freight and insurance rates. Buying 
prices are Is. 2 Jd. to  Is. 4Jd. per u n it on th e  sam e 
basis.

A lu m in iu m .— For 99%  virg in  m etal ¿72 15s. per 
ton , delivered, continues to  be quoted . Considerable 
qu an titie s of secondary m etal are  being absorbed 
in th e  m anufacture  of tem p o rary  houses, while 
plans for th e  construction  of tw o-storey  perm anent 
buildings in  th is  coun try  will ensure a  stead y  ou tle t 
for th e  large tonnages of secondary m ateria l held.

C opp er S u lp h a te .— For 98%  to  100% m ateria l 
¿33 10s. per ton , f.o.b., less 2% , rem ains th e  cu rren t 
quotation .

N ic k e l .— A good deal of in te res t is being shown 
in  th e  proposed su b stitu tio n  of silver coinage in 
th is  coun try  by  cupro-nickel issues. A t a  rough 
estim ate  i t  would appear th a t  th e  new coinage will 
require som ething in  the  neighbourhood of 4,000 
tons of nickel. The cu rren t q u o ta tio n  in  th is  
coun try  a t  th e  m om ent s tands a t  ¿190 to  ¿195 a  ton .

C h r o m e  O re.— There has been no change in  th is 
m arket during  th e  m onth, w ith  users in  B rita in  
able to  cover th e ir requirem ents of R hodesian and 
B aluchistan m etallurgical grades adequate ly  a t  the  
official figure of ¿ 1 0  a  ton.

Q u ic k s ilv e r .— W hilst price contro l is no longer in 
force in th is  coun try  leading dealers con tinue to  
quote  ¿30 to  ¿31 5s. per flask, ex  store, according 
to  qu an tity . W hile th e  world quo ta tio n  is a good 
deal lower th an  th a t  ruling in  B rita in  a t  the  m om ent 
there  appears to  be little  likelihood of any  reduction  
in  th e  price here u n til such tim e as th e  G overnm ent 
ceases to  control im ports.

M o ly b d e n u m  O re.— R ath e r firm er conditions 
prevailed during  the  m onth , w ith  th e  price 45s. to  
47s. 6 d. per u n it of MoSa, f.a.s.

G r a p h ite .— The cu rren t q u o ta tio n  is largely a 
nom inal one.

S ilv e r .— There have been no fresh developm ents 
during  th e  m onth , w ith  fine spo t silver on th e  
London m arket quoted  a t  55Jd. per tro y  oz. In  
th e  U nited  S ta tes th e  dom estic q u o ta tio n  has 
rem ained 9 0 | cents per oz.
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Statistics

TRANSVAAL GOLD OUTPUTS

PRODUCTION O F GOLD IX T H E  TRANSVAAL

S e p t e m b e r *

TreatedTons.
Alpine (Barberton) . . . .  4,833B lyvooru itz ich t  31,000B ra k p a n  ,................ 105,000City Deep ......................  80,000Cons. Main Reef .........  210,000Cons.Murchison (T.V.L.) i 8 ,000Crown Mines ................ , 255,000
D aggafontein ................ 159,000Dominion Reefs ...........  23,400D ’rb ’n Roodeport Deep 172,000 E as t Champ D 'O r . . . .  23,000E ast Daggafontein . . . .  92,500E ast Geduld ...........  150,000E as t R and P.M ..............  1 200,000G e d u ld ............................. 103,000Geldenlnus Deep . . . . . .  55,500Glynn's Lydenburg . . .  10,000Governm ent G.M. Areas 1 209,000 Grootvlei P roprietary . . 158,000Langlaagte (In Liq.J . .  24,000Luipaards VIei .............. 84,000Marievale Consolidated. 53,500Modderfontein B . . . . .  . 60,000 M odderfontein Deep . . 30,2lX)M odderfontein E ast . . 118,000
New K le in fo n te in ...... ! 99,000New M odderfontein. . .  . ! 82,000New S tate  A re a s   ; 100,000Nigel Gold ....................  42,000Nourse ............................. 70,000Rand Leases....................  169,000Randfontein ..................  340,000Rietfontein Consolid’t ’d 26,000Robinson Deep  ......... ; 94,000Rose Deep ....................  72,000Simmer and Jack  . . . .  j 135,000 S. African Land and Ex. 87,500Springs ........................... 117,500SubN igel ....................  64,500Transvaal G.M. E sta tes I 24,200 Van D yk Consolidated . 98,000Van Ryn ......................... 58,000Venterspost G old......... | 107,000Village Main Reef . . .  ; 25,200V lakfontein .................. : 22,500
Vogelstrnisbult ...........  72,500W est Rand Consolidated 219,000W est S p rin g s ...............  ! 60,000W estern Reefs  .........  79,000
W itw 'tersr’nd (Knights) 79,000W itw atersrand Nigel . .  9,100

YieldOz.

O c t o b e r *

TreatedTons. YieldOz.
1,099

26,582£176,64420,40428,589£21,65155,422£378,772
3,37831,993£44,810£199,78842,02640,76021,7037,007
2,706£327,2274(1,523£47,70317,23010,0528,8474,90217,70115,161

11,353£169,70210,39613,299
|£278,406¡£367,7215,34318,61211,02524,541£137,513£171,65332,379

5,12119,342£56,39222,516
£31.5129,45017,766£340,075£102,840£166,505£89,977
£22,581

_ 
i 27,000 ¡109,000 82,0001215.000 ! 8,500 ¡275,000161.000 i 25,220 .180,00029.00089.500 ¡162,000 
¡210,000 
111,000 ! 56,00010,300236.0001166.000 16,i m
I 88,000 ! 55,00062.000 ' 32,000 
¡101,000130.000 88,000118.00043.000 ! 73,0001191.000 
¡350,00028.000106.00074.500 140,09087.500 121,00069.000 22,400103.00050.000
112.000 25,90024.00076.500 
222,000 ! 60,000 j 79,000 I 83,0009,100

23,204 £185,619 20,907 ; 29,373 £22,768 
I 57,805 ¡£376,674 3,645 I 33,681 £48,038 £195,535 45,198 42,157 ; 23,387 7,395 2,795 
,£353,903 42,568 £47,347 18,277 1 16,465 9,159 5,205 19,339 15,313 11,549 £177,121 

10,361 
j 13,880 ¡£306,336 £383,149 

5,742 £0,299 11,146 I 25,378 £144,522 £185,868 34,593 4,925 £0,313 £59,729 
I 23,552 £34,555 10,056 18,752 £347,773 £101,460 ¡£166,780 £94,255 ! £22,209

* Gold a t 172s. 6d. peroz.

E l s e 
R a n d w h e r e T o t a l

Oz. Oz. Oz.1,032,907 25,376 1,058,283999,212 21,778 1,020,990981,168 23,848 1,005,016996,175 20,283 1,016,458923,468 23,109 946,577855,832 21,617 877,449974,434 20,554 994,9881,026,007 23,188 1,049,195995,767 22,778 1,018,5431,024,830 22,769 1,047,599990,357 23,724 1,014,081981,425 22,749 984,174

November . .. December Janu ary , 1946 F ebruary  . ' . . . .March .............April ................
M ay ....................J u n e ..................

. J u l y ..................A u g u s t.............September . . . .

N A TIVES EM PLOYED IN T H E  TRANSVAAL M INES

G o l d

M i n e s

Coal
M i n e s T o t a l

October 31,1945 ........................  301,366N ovem ber 30 ...............................  29S.406December 31 .............................  292,408Janu ary  31, 1946 ........................  298,756February  2 8 ...................................  306,719March 3 1 ........................................  310,446April 30 .....................................  310,923May 31 ..........................................  307,190Ju ne  30 ............................................ 303,822Ju ly  3 1 ............................................  299,599August 31 ...................................... 295,788S eptem ber 30 ...............................  £92,246

26,94427,19527,02827,533
27,64027,74628,012
27,76827,69527,671
27,73827,955

328,310325,601319,436326,289334,359338,192338,935334,958333,517327,2703£3,526320,201

COST AND P R O FIT  ON T H E  RAND, etc.
Compiled from official statistics published by the T ransvaal Chamber of Mines

‘I ons milled
W ork 'g Yield cost per ton  per ton

W ork’g profit per ton
Total working ‘ profit

O c t, 1945 . 5 ,104,300
s.
34

d.
4 s.24

d.
1 s.10

d.
3 £2,758,873Nov. 4,920,100 34 8 23 6 10 10 2,622,409Dec. 4 ,780,500 35 1 24 1 10 7 2,526,770J a n , 194G . 4,884,100 34 9 24 5 10 4 2,514,880Feb. 4,464,000 35 2 25 3 9 11 2,225,680Mar. 4,224,600 34 6 '1 28 0 6 6 1,364,982April 4,744,400 35 1 25 2 9 11 2,356,640May 5,007,600 34 11 £4 11 10 0 2,506,332June 4,814,600 35 0 £4 11 10 1 2,436,942

Ju ly 5 ,016,700 34 9 24 10 9 U 2,497,347Aug. — 2,225,715Sept. 1,843,218

COMPARATIVE TRANSVAAL GOLD FIG U R ES

Janu ary  , .  F e b ru a ry .. March . . . .A p r i l .........May .........J u n e .........
Ju ly  .........August . . . September October . .  Novem ber December .

Total .

1943 1944 1945 1946
Oz. Oz. Oz. Oz.1,074,754 1,029,398 ' 1 ,029,384 1,016,4581,011,672 969,017 1 965,569 946,5771,108,789 1,038,414 1,036.443 877,4491,075,363 995,915 1,028,544 994,9881,096,195 1,058,875 1 1,030,990 1,049,1951,064,572 I 1,038,331 1,024,796 1,018,5431,089,708 1,039,851 1,032,717 1 ,(.'47,5991,059,-932 1,053,954 978,097 1,014,11811,054,980 1,024,341 1,002,716 984,1741,060,198 1,024,574 1,058,283 ,  —

1,056,979 1,006,986 ! 1,020,990 —
1,046,879 1 997,572 1,005,016 ; —

12,800,021 12,277,328 12,213,545 —

M ISCELLANEOUS METAL OUTPUTS

4-Week Period
To Oct. 12

Tons Ore Lead Cones, tons Zinc Cones, tons
Broken Hill South . . . 23,370 3,(374 4,909
Electrolytic Zinc . . . . — — —
New Broken Hill 5,116 461 1,124
N orth Broken Hill . . - 32,933* 6,178 6,860
Zinc Corp....................... 3 7 ,0 « <3,143 6,532
Rbodesia.Broken Hill A ---  ■

* To Sept. 28 t  M etal.

5 - 7



322 T H E  M IN IN G  M AGAZINE
PRODUCTION OF GOLD AND SILV E R  IN  RH O D ESIA

1945 1946
Gold Silver Gold Silver
(oz.) (oz.) (oz.) (oz.)

Ja n u a rv  ................ 47,829 7,444 45,261 7,961
F eb ru a ry ................ 46,009 7,518 42,089 7,440
M a rc h .................... 48,166 8,547 44,969 8,094
A p r i l ...................... 49,072 8,622 45,982 7,150
May ...................... 47,797 7,554 45,958 7,711
J u n e ...................... 46,998 7,772 47,245 7,997
Ju ly  ...................... 47,972 8,705 46,939 8,402
August .................. 47,666 7,840 47,027 8,190
S e p te m b e r ........... 47,995 8,100 --- —
October ................ ! 47,550 8,471 --- —  ,
N ovem ber ........... 45,507 7,687 --- —
D ecem b er............. 45,620 7,707 — —

RH O D ESIA N  GOLD OUTPUTS
S e p t e m b e r O c t o b e r

Tons Oz. Tons Oz.
B ushtick ...............................Cam and Motor .....................Globe and Phcenix .............Rezende ...............................Sherwood S ta rr  ..................T histle-E tna ........................V ubachikw e...........................W anderer C onso lidated .. . .

12,60023,(100
6,01019,600
6,1002,90034,500

1,849£42,9403,050£17,643£3,303850£5 ,3542,978

13,300 22¡800
20,000

6,400

1,878£42,897
£19,7870 ,3 2 4

848

W EST AFRICAN GOLD OUTPUTS
S e p t e m b e r O c t o b e r

Tons Oz. Tons Oz.
A m algam ated B anket . . . . 21,591 1,455 — —
Ariston Gold Mines ........... 22,000 £63,965 — ”—
A shanti Goldfields ............. 16,500. 17,350 16,500 17,350
Bibiani ................................. 22,500 6,443 22,500 6,421
B rem ang ................................. — 1,241 — —
Gold Coast Main R e e f ......... 9 ,323 4,127 9,383 4,125
Konougo ............................... 10,330 4,210 9,120 4,209
M arlu ........................................ 17,511 1,693 25,040 2,876
T aquah and A b o sso ........... 25,000 5 ,630 25,000 5,820

W ESTRALIA N  GOLD PRODUCTION
1944 1945 1946
Oz. Oz. Oz.

Janu a ry  ............................... 36,796 41,508 42,471
F ebruary  ............................. 33,196 35,947 37,523
March ................................. 38,885 38,855 39,855
April ................................... 26,806 35,134 41,297
M ay........................................ 37,762 34,202 46,312
J u n e ...................................... 40,973 36,591 44,527
J u l y ...................................... 36,582 39,861 50,987
A u g u s t ............................. 60,193 59,414 87,563
S e p te m b e r........................... 39,475 33,578 55,123
O c to b e r ............................... 37,331 34,108 —
November ................. 36,156 41,590 —
December ........................... 42,107 39,760 —

Total ........................... 466,362 468,548 —
W ESTRALIA N  GOLD OUTPUTS

4 - W e e k  P e r i o d

To S e p t e m b e r  17 T o O c t o b e r  15
Tons Oz. Tons Oz.

Boulder Perseverance . . . . 9,551 2,675 9,673 2,790
Central Norseman ............. 8,874 3,2826 8,650 3,955«
Comet M in e ........................... — — —
G.M. of K a lg o o rlie ............. 11,947 2,4226 12,186 2,359c
Golden Horse S h o e ............. — 8 l l c — 932d
Gt. Boulder P rop.................. 31,411 7,185 32,798 7,485
Kalgoorlie E nterprise . . . . 3,849 1,709 4,613 1,448
Lake View & S tar ............. 46,126 10,942 46,063 11,480
Morning S tar (G.M.A.) . . . 1,374 632 1,302 502
N orth  K algurli...................... 11,309 3,175 11,740 3,495
Paringa ................................. 8,320 1,871 8,020 1,804
Phoenix Mine ................ — — — —Sons of GWalia . . . . . ' ......... — ■—- —
South Iialgurli ................ 7 ,336 1 , ICO — —
Tindals Gold ...................... — * -t- — —
W aronga (E m u)................ — — — —
W iluna ................................. 12,040 2,310 —
Yellowdine ......................... - — -

6 4 weeks to  Oct. 1. c Sept. d O ct. e 4  weeks to Oct. 29.

PRODUCTION OF GOLD IN  CANADA
1945 I ' 1946

»O utputoz. »Total value $
»O utputoz.

»Total value S
Jan u a ry 233,210 8,974,350 238,450 9,180 ,325
F eb ru a ry ......... 212,351 8,175,513 229,099 8,820,311
M a rc h ............. 228,687 8,804,450 248,403. 9,563,516
A p r i l ................ 223,737 8,613,875 238,216 . 240,339 9,171,316
M ay ................ 217,550 8,375,906 9 ,253 ,052
J u n e ................ 212,103 8,103,080 £34,383 9,023,745
Ju ly  ................ 210,209 8,093,040 239,554 8 ,384 ,300
A u g u s t ........... 211,754 8,152,529 — —
Septem ber . .. 211,529 8,143,800 — —
October ......... 229,550 8,837,075 — —
Nor-ember . . . 220,755 8,499,007 —  '
December . . . . 239,749 9,230,337 —
Total for Calendar Year 2 ,G o l,250 102,004,700 __ —  '

* Subject to revision.

ONTARIO GOLD AND SILV E R  O U TPU T
Tons Gold Silver Value

Milled Oz. Oz. Canad’n $
Septem ber 1945. . 492,026 122,175 18,394 4,709 ,952

539,554 130,320 20,458 : 5 ,023,191
N ovember ........... 556,671 136,974 19,724 1 5 ,279 ,708
D ecem ber............. 589,792 145,493 51,752 5 ,6 22 ,71 8
Janu ary , 1946 ■ • • 589,148 144,509 22,600 5,574,375
F eb ru a ry ................ 551,813 134,485 21,155 5 ,190,366

023,827 146,055 27,229 5 ,643,975
A p r i l ...................... 594,266 141,230 16,673 i 5,449 ,639
M ay ...................... 630,000 149,549 27 ,904 5,776,929
J u n e ...................... 597,494 149,785 28,436 5,779,609
July ...................... 625,359 152,215 20,799 5,374,170
A u g u s t .................. 600,896 149,925 20,830 ! 5 ,2 67 ,17 5

CANADA’S LEADING M IN ERA L PRODUCTS
J u n e * J u l y ,*

1940 1946
Asbestos . .  _ .............................. Ton j 47,353 45,733Cement    Brl. ; 1 ,459,003 ! 1 ,352,373
Clay p ro d u c ts   S | 1 ,021,516 1,221,741Coal   Ton | 1 ,258 ,752  1 ,152,994Copper   Lb. i 30 .8S5.633 31,008,539Lead   Lb. 30 ,927 ,636 31,659,550Nickel   Lb. I 15 ,188 .844 16,240,(547Silver .................................. Fine oz. 1 ,174,600 1,266,925Zinc    Lb. I 39 ,261 ,780 1 39,550,943

* Subject to  revision.
GOLD O U TPUTS, KOLAR D IST R IC T , IN D IA  

S e p t .  O c t o b e r

! Tons Oz. Tons | Oz.
Champion Reef ..  . I 9 ,420 1 4 ,172 9,830 ; 5 ,208M y so re ....................  | 16,704 | 4 ,340 16,128 4,119N undydroog   13,507 3,658 13,750 3,561Ooregum .1 8 ,120 1 2 ,042 I 8 ,617 ' 2 ,0 9 1

M ISCELLANEOUS GOLD AND SILV E R  O U TPUTS

-
S e p t e m b e r O c t o b e r

Tons .Value £ Tons \ -Value £
B lackw ater (N.Z.) ...........British Guiana Cons...........E m peror Mines (Fiji) . . . .  Frontino Gold (Colombia). 
Geita Gold (Tanganyika) 
M artha Gold (N.Z.) .........
New Goldfields of Venezuela Rosterm an (Kenya) . . . .  St. Jo hn .d ’el Re}. (B razil). T ali Goldfields (BechTand) Victoria Gold (Vi6.)Yukon C onso lidated.........

2,013d
28,029

8,0507,553
9,G916
3,9884,100
4,400

552»647*8,576*636,5191,349*/  2,393*
\  17 ,729 t 

3 ,498 1,052* 92,300 250#> 
1,068*« $238,000

486*

7,685 1,704* TV, . (  2,393* 
10- ,01f \ l 6 .5 7 1 t

750*6

* Oz. Gold. t  Oz. Silver.
b Period to  Ô it. 29. d  Period to Sept. 3. p  Profit. c T o  Oct. 12.
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OUTPUTS OF TIN  M INING COMPANIES 

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

A u g . S e p t . O c t .

A m algam ated Tin Mines . . . . 540 485 520A m pat T in ................................. -— - 194 29Bisichi .......................................... 31445 36 484Ex-Lands ...............................Fabulosa ................................... — . - —.
Geevor .......................................... 32 38 1—
Gold and Base Metals of Nigeria — — —
Ja n  ta r  N igeria............................. 35 35 31Jos Tin ....................................... — — _
K adnna Prospectors.................. 64 54 5Kaduna S y n d ic a te .................... 42 43 45K a g e ra .......................................... —
K am unting ............................... 02 76 70Keffi Tin ................................... 53 53 57Kuchai T in .................................. —. 22 101N araguta T in Mines . . . . . . . . 41 43} __-
N aragu ta  K a ra m a .................... 23} 27 —N araguta E x te n d e d ............. 11 134Nigerian Consolidated ......... — _.
Pahang C onso lidated............... — — __
Rahm an H ydraulic .................. .— — —.
RaWailg Concessions................ 324 50} 71Rawang T in .................... .. 244 17 29Kibon Valley ............................. —. — —
Rukuba Tin M ines.................... 1} 2} __
South B u k e ru ........... ............. ¡'4 64 __
Southern K inta  ......................... 39433Southern M alayan .................... — 81Sungei K inta ............................. — 214 40Tin Fields of N ig e ria ................ 4 aUnited Tin A re a s ...................... — -

QUOTATIONS OF O IL  COM PANIES’ SHARES 
Denom ination of Shares £1 unless otherwise noted

S e p t .  10, 
1946 O c t .  8 ,  1946

A uglo-Ecuadorian..................Anglo-Egyptian B ..................Anglo-Iranian O rd.................
„ „ 1st Pref..........,, 2nd Pref. . . .Apex T rinidad (5 s .) .............A ttock, India .................................  2 11

British Borneo Pet. (6s.) British Controlled ($5) . .
» l̂ ef. U ■ ■Burm ah O i l ........................„ „ P ref.................

N ov. 8,  
1946

Canadian Eagle O rd....................
„ 7% Pref. ( |3 ) „ 8% Pref...........

Kern (3s. 4d.)
Lobitos, Peru .................................
London and Thames H aven . . . .
Mexican Eagle Ord. (4 pesos) . . .  

>, ,, 8% Pref. (4 pesos)„ 7% Pref. ( „ )
Phoenix Roumania Prem ier (Trinidad) (2s.)
Royal Dutch (100 fl.) .................. |33
Shell T ransport Ord. (Units) 5%  Pref. . .. 7% Pref. . . ,  S teaua Romana ....................
Trinidad Central (10s.) T rin idad Cons. (4s.) . . .  Trinidad Leaseholds . . Trinidad Pet. Dev. . . .
U ltram ar (10s.)

V.O.C. H olding (13s. 4d.) .„ 7%  Pref. (13s. 4d.)

s. d. s. d. f s. d.1 17 9 1 16 3 1 Ill 63 18 9 3 13 9 3 10 04 15 6 4 17 6 4 15 01 16 9 1 17 6 2 0 3 11 18 9 1 18 9 2 1 31 12 0 I 10 9 1 12 02 11 3 2 6 3 2 0 0
1 11 9 1 10 3 1 10 n4 6 4 3 4 313 6 13 9 13 113 11 0 3 6 9 3 6 3 .2 1 9 a 1 0 2 2 3
1 11 9 1 10 0 1 12 6 113 3 13 3 12 91 12 6 1 11 0 1 15 0

5 6 5 0 . 6 9
3 5 9 3 5 0 3 5 3 i17 3 17 3 16 9

13 3 14 9 15 1113 6 15 3 1.3 68 9 8 9 8 6
5 9 5 0 4 G4 3 3 3 3 6

33 0 0 30 15 0 30 5 0
4 10 9 4 8 9 4 10 01 H 6 1 K 3 1 I I 31 18 3- 1 17 9 0 1 65 9 5 0 5 9
1 3 0 1 1 0 1 2 G7 0 6 ■3 6 35 17 6 5 10 0 5 18 05 2 6 5 5 6 5 10 0
3 8 9 3 7 6 3 Í0 01 9 6 1 8 9 1 8 3
3 15 0 3 13 9 3 1.3 03 lb 6 3 13 9 3 13 0 .

Prices of Chemicals
Chemical stocks and prices are generally under contro l and the figures given below represent those last ruling.

Acetic Acid, 4 0 % ................................................... per ton
„ 8 0 % .................................................................,, „ G lacial..............................................  M

Alum .......................................................................
Aluminium Sulphate, 17 to 1 8 % ....................
Ammonia, A n h y d ro u s ........................................ per lb.
Ammonium Carbonate .............   per ton„ Chloride, 9 8 % ...............................,, N i t r a t e ............................................

,, Phosphate (Mono- and D i)  . . .  ,,
Antim ony, Sulphide golden ............................. per lb.
Arsenic W hite, 9 9 /1 0 0 % ...................................  per ton
Barium  Carbonate (native), 9 4 % ....................,, Chloride ....................... '........................  ”
Barytes ..................................................................
Benzol ....................................................................  p er gaj
Bleaching Powder, 36% Cl................................. per ton
Borax ....................................................................
Boric Acid (Comml.) ..........................................
Calcium Chloride, solid, 70/75%  ..................
Carbolic Acid, crude 60’s .................................  per gal.,, ,, crystallized ...............................  per lb.
Carbon Bisulphide................................   per ton
Citric A c id .............................................................  per lb.
Copper S u lp h a te ....................................    per ton
Creosote Oil (f.o.r. in Bulk)      per gal.
Cresylic Acid, 9 8 % ..............................................  „
Hydrofluoric Acid, 59/60%  ............................. per lb.
Iron S u lp h a te .......................................................  pef tonLead, Acetate, w hite ..........................................  „,, N i t r a t e ........................................................,, Oxide, Litharge ......................................W h i te .........................................................
Lime, A cetate, b ro w n .......................................  „

). ,, grey, 8 0 /8 2 % ...........................
Magnesite, Calcined ex W ’h ’s e ........................  ,,,, R aw ..................................................... ,,
Magnesium Chloride, ex W ’h ’se ......................  ,,,, Sulphate comml.............................  ,,
M ethylated Spirit Industrial 66 O .P...............  per gal.N itric  Acid, 80° Tw............................................... per tonOxalic Acid .........................................................  ,,
Phosphoric Acid (S.G. 1 -7 5 0 )..........................  per lb.Pine O il....................................................................  per cwt.Potassium Bichrom ate ...................................  per lb.

„ Carbonate (hydrated) ..................  per tonC h lo ra te ............................................  per lb.Chloride, 9 6 % .................................  per tonAmyl X anthate  ............................. per lb.,, E thyl X an th a te ............................... ,,,, H ydrate (Caustic) s o l id ................  per ton,, N i t r a t e ...............................................  per cwt.Perm anganate ............................. ,,Sulphate, 90% ............................... per tonSodium A cetate ..................................................  „
Arsenate, 58-60%  ............................... ,,,, Bicarbonate ......................................  ,,

,, Bichromate ........................................... per lb.,, Carbonate (crystals).............................  per ton
,, „ (Soda Ash) 58°.................. „,, C h lo ra te .................................................... „,, Cyanide 100% NaCN basis ............ per lb.H ydrate, 76/77%    per tonHyposulphite, comml...........................  ,,,, N i t r a t e ..................................................... ,,
,, Phosphate (D ib aric )...................................  ,,,, P russiate .................................    per lb.S ilic a te ..................................................... per ton,, Sulphate (Glauber’s Salt) ...................  „,, ,, (Salt-Cake) ........................  ,,.Sulphide, flakes, 60/62%  ..................,, Sulphite, comml.................................. ,,Sulphur, American, Rock (Truckload)  ,,,, Ground ........................................  ,,

Sulphuric Acid, 168° T*v......................................,, ,, free from Arsenic, 140° Tw..Superphosphate of Lime .................................
T artaric Acid .......................................................  per cwt.Tin Crystals ....................................................... per lb.T itanium  white, 70%    .................................  per tonZinc Chloride ..................................................... „D ust, 95/97%     .................................................. .Oxide (White-Seal) .................................  ,,Sulphate .....................................................

£ S. d. 25 12 0 49 10 0 59 0 0 
16 0 0 
11 10 0 

2 0 
,42 0 0 22 10 0 19 0 0 69 0 0 1 11 
40 0 0 

6 5 0 19 10 0 
9 3 6 

2 6 
11 5 0 
30 0 0 
52 0 0 

5 15 0 
3 9 

11
39 0 0 1
33 10

4 1
3 17 6 72 10 0 72 10 0 70 0 0 84 0 0 

19 0 0 23 10 0 
Nominal
9 7 6 

27 10 0 13 0 0 3 0 
25 0 0 102 10 0 1 14 7 0 

7ł51 10 0 Nominal 
1C 10 0 1 34 865 10 03 16 07 19 3 
Nominal 41 0 0 Nominal 
11 0 0

64 Nominal 
R 0 0  46 0 0 8416 4 0 16 0 017 5 0 

29 10 0
948 10 0

5 5 04 11 0 20 2 6 13 0 0 12 10 0 16 10 06 12 64 1 1 05 8 6 15 8 0 Nominal 37 10 0 22 0 0 56 0 0 54 6 0 2 0 0
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Share Quotations
Shares are  £1 par value except where otherwise sta ted .

GOLD AND S IL V E R :
SOUTH A FRICA : 

B lyvooruitzicht (10s.) ........... ....B rakpan (5s.)City Deep .............................................Consolidated Main Reef ..................Crown Mines (1 0 s .) ...............................D aggafontein (5s.) ...............................Dom inion Reefs (5s.) ...........................D urban Roodepoort Deep (10s.) . .  .E as t Daggafontein (1 0 s .) ....................E as t G eduld ...........................................E as t R and Consolidated ( 5 s .) ...........E as t Rand P roprie tary  (1 0 s .) ...........G eduld ........................................................
Geldenhuis Deep (15s.) ......................Governm ent Gold Mining Areas (5s.)Grootvlei .................................................Klerksdorp (5s.) ....................................Lace P roprie tary  (5s.)...........................
L ibanon (10s.).... ......................................Luipaards Vlei (2s.)...............................Marievale (10 s .) ......................................Modderfontein B (5s.) .........................M odderfontein E ast .............................New K leinfontein ...............................New M odderfontein (1 0 s .) ..................New S ta te  A re a s ....................................Nigel Gold (1 0 s .) ....................................N ourse .....................................................R and Leases (10s.).... .............................R andfontein ..........................................R ietfontein Consolidated (5s.) .........Robinson Deep B (7s. 6d.) ................Rose Deep ...............................................Simmer and Jack  (2s. Gd.) ................South African Land (3s. Gd.) ...........
Springs (5s.)...... ........................................Sub Nigel (10s.) ....................................Van D yk (10s.).........................................Van Ryn (10s.)................ .......................Venterspost (1 0 s .) .................................V lakfontein (1 0 s .) .................................V ogelstruisbult (1 0 s .) ...........................W est Driefontein (10s.) ......................W est Rand Consolidated (10s.)W est S p r in g s ..........................................W est W itw atersrand Areas (2s. 6d.)W estern Holdings (5 s .) ..............W estern Reefs (5s.) . . .   .........W itw atersrand Gold (Knights) W itw atersrand Nigel (5s.) . . . .

RH O D ESIA  :
Bushtiok (10s.) ..................Cam and Motor (12s. Gd.) Globe and Phoenix (5s.) . .Rezende ( I s . ) ......................Sherwood S ta rr (5s.) . . . .  W a n d e re r .............................

GOLD COAST :
Am algam ated Banket (5s.).... .............
Ariston Gold (2s. 6d.) ........................Ashanti-Adowsena ( 2 s .) ......................A shanti Goldftelds (4s.) ......................
B ibiani (4 s .) ............................................Bremang Gold Dredging (5 s .) ...........Gold Coast B anket Areas (2s.)Gold Coast Main Reef ( 5 s .) ...............Gold Coast Selection (5s.) .................Konongo (2s.)..........................................Kwahu (2 s .) .................. ..........................London & African Mining T rust (5s.
M arlu (56.)............................................N anw a ...................................................Offin River Gold (5s.)...........................South Banket Areas (2s.) ..................T aquah and Abosso (4 s .) ..................

AUSTRALASIA :
Blackw ater Mines, N .Z .......................Boulder Perseverance (4s.), W.A. . 
Gold Fields Aust. Dev. (5s.), W.A-*. Gold Mines of Kalgoorlie (10s.) . . .Golden Horse Shoe (3s.), W .A.........G reat Boulder P ro p r ie ty  (2s.), W.A Lake View and S tar (4s.), W.A. .
M artha Gold (5s.), N .Z ...................Mount Morgan (2s. 8d.), Q............N orth Kalgurli (1912) (2s.), W.A.
Paringa (Is.), W .A ...........................Sons of Gwalia (10s.), W .A ...........South Kalgurli (5s.), W .A.............W iluna Gold, W .A ...........................
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IN D IA  :
Champion Reef (10s.)...... ......................Mysore (1 0 s .) ............................. .............N undydroog (10s.).................................Ooregum (10s.)........................................

M ISCELLANEOUS :F re sn illo ...................................................F rontino, Colombia .............................
K entan Gold Areas (10s:), E. Africa. New Goldftelds of Venezuela (5s.). . .Rosterm an (5s.), K enya ....................St. John d ’el Rey, Brazil ..................
Yukon Consolidated ($1) ..................

C O P P E R :
E speranza Copper and S u lphu r.........
Indian (2s.) ............................................Messina (5s.), T ransvaal ..................
M ount Lyell, Tasm ania ....................Nchanga Consolidated, N. RhodesiaR hodesia-K atanga...........................Rhokana Corporation, N. Rhodesia
Rio Tin to (£5), S p a in ...........................Roan A ntelope (5s.), N. RhodesiaTanganyika Concessions ....................
Tharsis (£2), Spain .............................

L E A D -Z IN C :
Broken Hill South (5s.), N.S.W. Burm a Corporation (9 rupees). . . E lectrolytic Zinc, Tasm aniaLake George (10s.), N .S.W ............Mount Isa, Q ueensland..................New Broken Hill (5s.), N.S.W. . . N orth Broken Hill (5s.), N.S.W. Rhodesia Broken Hill (5s.) . . . .San Francisco (10s.), Mexico . . . Sulphide Corporation (15s.), N.S.W . Zinc Corporation (10s.), N .S .W ..........

T IN  :
Amalgam ated Tin (5s.), Nigeria . . . .
B eralt (os.), P o r tu g a l ...........................Bisichi (10s.), N igeria ......................Ex-Lands (2s.), Nigeria ....................Geevor (5s.), Cornwall ......................Gold & Base Metals (2s. 6d.), NigeriaJ a n ta r  Nigeria (3s.) .............................
Jos T in Area (Nigeria) (5s.) ..............K aduna Syndicate (2s.), Nigeria . . .Mawchi Mines (4s.), Burm a ..............N aragu ta (10s.), Nigeria ....................N igerian Consol. ( 2 s .) ...........................
South Crofty (5s.), C o rn w a ll.............United Tin Areas (2s. 6d.), Nigeria

DIAM ONDS :
Anglo American In v e s tm e n t..............Consol. African Selection T ru st (5s.) Consolidated of S.W.A. (10s.) . . . . . .De Beers Deferred (£2 10s.) ..............W est African Diamond ( 5 s .) ..............

FIN A N C E, E t c .:
African & E u ro p e a n .............................
Anglo American Corporation (10s.)Anglo-French Exploration ................British South Africa (15s.) ................British Tin Investm ent (1 0 s .) ...........Broken Hill P roprietary ....................Camp Bird (10s.)' .................................Central Mining (£8) .................. ...........Central Provinces Manganese (10s.)Consolidated Gold F ie ld s ....................Cons. Gold Fields of N.Z. ( 4 s .) .........
Consolidated Mines Selection (10s.) . E astern Trans. Consolidated (5s.) . .General Mining and F in a n c e .............Gold Ex. and Fin. of A ustralia (10s.)Gold Fields Rhodesian (10s.) ......... ..H .E . P roprietary (10s.) ......................
H enderson’s T rans. E sta tes (4s.) . .  .Johannesburg Consolidated ..............London & Rhod. M. & L. (5s.) . . . .London Tin Corporation (4 s .) ...........M arsman Investm ents (10 s .).............Minerals Separation .............................
New Central W itw atersrand (5s.) . .Oroville Dredging (4s.) ......................Rand Mines (5 s .) ....................................
Rand Selection ( 5 s .) .............................
Rhodesian Anglo American (10s.). . .Rhodesian Corporation (5s.).... ............Rhodesian Selection T rust (5s.) ___Selection T rust (1 0 s .) ...........................
South W est Africa Co. (13s. 4d.) . .  .Union Corporation (12s. Gd.) ...........Venture T rust (6s. 8d.) ......................W est Rand Ind. T rust (10s.) ...........Zambesia E x p lo rin g .............................
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THE MINING DIGEST
A RECORD OF PROGRESS IN MINING, METALLURGY, AND GEOLOGY
In  this section abstracts o f im portant articles and papers appearing in  technical journals and proceedings 
o f societies are given, together with brie f records o f other articles and papers ; also notices o f new  

books and pamphlets and lists o f patents on m in in g  and metallurgical subjects.

Tests with Shaped Charges
A recent B ulletin  of th e  U niversity  of U ta h 1 

contains a  paper b y  R. S. Lewis and  G. B. Clark 
describing te s ts  on steel an d  rock carried o u t in the  
course of an  investigation  in to  th e  "  A pplication of 
Shaped Explosive Charges to  M ining O perations.”

Following an  account of th e  “  M unroe effect ” 
and  a brief discussion of th e  m echanism  of de to n a
tio n  in  explosives th e  au tho rs proceed to  describe 
th e  U niversity  of U tah  tests. They p o in t out th a t  
th e  first problem  was to  find an  explosive which 
has sa tisfac tory  properties for use in  shaped charges ; 
100% Oilwell Explosive had  satisfactory  explosive 
characteristics, b u t owing to  its  pa ra  rubber-like 
consistency it  was difficult to  load by  h and  in 
containers a t  low tem peratu res. 60% stra ig h t 
dynam ite, which is like w et saw dust, was tried  and 
was easier to  load, b u t i t  has a de tona tion  velocity 
of only some 2 0 ,0 0 0  ft./sec. as com pared w ith  
26,000 ft./sec. for 100% Oilwell Explosive. Most of 
th e  experim entation  was perform ed w ith  th e  60% 
stra igh t dynam ite. L ater, when w arm er w eather 
came, i t  was found to  be possible to  load Oilwell 
Explosive in to  th e  containers and  some com parative 
tests were m ade w ith  th is  explosive.

Due to  lim ita tio n  of tim e only a few of the  
features of shaped charges could be investigated , it 
is sta ted . Consequently i t  was decided to  determ ine 
the  effect of (1 ) stand-off, (2 ) am ount (height) of 
explosive for a  given d iam eter of charge, and 
(3) th e  effect of p a rtia l confinement. T argets used 
were b o th  steel p lates and  rock, steel p lates being 
used to  m easure p en etra tio n  an d  rock to  m easure 
bo th  penetration  and  breakage effects. Cast iron 
was chosen as m etal for th e  liner of th e  cav ity  of 
th e  shaped p a r t  of th e  charge on th e  basis of its 
breaking characteristics.

T h e o r y  o f  S h a p e d  C h a rg es

The to ta l energy of th e  explosive in shaped 
charges is n o t increased by  th e  form  of th e  explosive, 
b u t th e  hollow cone or o ther shape th a t  m ay be 
used acts to  red is trib u te  and  concentra te  th e  energy 
of th e  po rtion  of th e  charge nearest th e  cav ity  liner. 
The explosive forces on th e  periphery  of th e  cav ity  
liner, which presum ably  ac t w ith equal force in all 
directions, will have a resu ltan t force norm al to  the  
surface of th e  liner working progressively down 
from  its  apex. I f  th e  cav ity  is sym m etrical abou t 
its  ax is these  forces will m eet a t  th e  axis, will be 
ad d itive  in  m agnitude and will th u s effect a 
concen tra tion  of kinetic energy th a t  would otherwise

1 Vol. 37, No. 5, Ju ly , 1946. (Bulletin No. 1.) 
Salt Lake C ity, U tah .
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be spread over a considerable area of th e  sphere of 
explosive effect.

The factors which affect th e  perform ance of 
shaped charges are n o t all known, b u t i t  is reasonable 
to  suppose th a t  th e  following would have an  effect 
on th e  perform ance of th e  charges : (1) Type of 
explosive— detonation  velocity and  brissance ;
(2) heigh t of explosive above cav ity  liner ; (3) w idth  
of explosive around  cav ity  liner ; (4) un ifo rm ity  of 
explosive—no a ir pockets, etc. ; (5) type, shape, 
and  thickness of cav ity  liner ; (6 ) degree and type  
of confinem ent of explosive ; (7) m ethod of
detonation , and  (8 ) stand-off.

Of these factors none, i t  is sta ted , can be denoted 
as more im p o rtan t th a n  any  other. I t  is logical to  
say th a t  th e  g reater th e  explosive energy of the  
explosive th e  g reater will be th e  energy of th e  jet. 
I t  is n o t only necessary th a t  th e  cav ity  and  cav ity  
liner be geom etrically sym m etrical w ith respect to  
the  axis of th e  charge, b u t th a t  th e  liner m ust also 
be dynam ically  sym m etrical. In  o ther words, 
in te rnal stresses in th e  liner should be uniform  
throughou t its mass. W ith  l£.-in. linear charges 
e ither residual or induced stresses in  p a r t  of the  
liner caused th e  form ation  of erra tic  jets. To avoid 
th is  difficulty all liners were annealed and were 
m ade separately  from th e  other m etal p a rts  of the  
charge.

The existence of stresses in th e  cav ity  liner causes 
a  diversion of th e  explosive forces which act on th e  
liner. T his causes local asym m etries in th e  resu ltan t 
forces giving rise in tu rn  to  forked jets. This 
sp litting  of th e  je t causes an unequal dispersion of 
th e  energy. The resulting p enetra tive  effects are 
considerably reduced as com pared to  those of a 
uniform  jet. Recovered portion  of conical liners 
composed of ab o u t 2  in. of th e  apex portion  of th e  
cone from tes ts w ith 6 -in. charges conducted a t  the  
U niversity  of U tah  show th a t  as th e  detonation  
wave progresses downw ard th rough  a shaped charge 
and reaches th e  top  of th e  cast-iron conical cav ity  
liner it  exerts a pressure norm al to  th e  surface of 
th e  liner, forcing i t  to  collapse upon itself as it 
form s a  M unroe je t. I t  would appear th a t  in th e  
case of hem ispherical liners th e  lining, being acted 
upon by explosive forces norm al to  its  surface, 
would collapse by  a different mechanism.

T his ty p e  of lining probably  tu rn s  inside o u t as 
th e  explosive force reaches its  surface. I t  is a 
reasonable hypothesis also th a t  conical liners would 
collapse in th e  sam e m anner as hem ispherical liners 
as th e  apex angle approaches 90°.

In  th e  case of conical liners (and p robably  o ther 
shapes of liners) th is ty p e  of collapsing and  breaking 
would lead to  th e  conclusion th a t  the  effective p a rt

3 2 5
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of th e  je t  itself is form ed of particles irom  th e  liner. 
This conclusion is borne ou t by  th e  fact th a t  
sponge-like m asses of cas t iron have  been found in 
th e  bo ttom s of holes drilled in  rock by 6 -in. shaped 
charges.

A rm y tes ts  have  show n th a t  th e  M unroe je t  is 
form ed from  particles which b reak  aw ay from  th e  
liner as i t  collapses, th e  t in y  fragm ents possessing 
very  h igh velocities, an d  ac ting  as th e  p en etra tin g  
agen ts in th e  drilling  of holes in  solid masses. 
Ten-pound T N T shaped charges have  been used to  
punch  holes l j i n .  in  d iam eter th rough  8  in. of 
arm our p late . T hus, if a portion  m  of th e  to ta l 
m ass M  of th e  liner is con ta ined  in  th e  M unroe je t, 
its  k inetic  energy would be £ m  v2 according to  th e  
N ew tonian  laws of m otion. T he velocity  v would 
be th e  velocity  of th e  je t  which would p ro b ab ly  be 
closely re la ted  to  th e  velocity  of d e tona tion  of the  
explosive used, th e  ty p e  of m ateria l in  th e  liner, 
and  th e  shape of th e  liner itself. F o r 100% Oilwell 
E xplosive th e  je t  p robably  possesses a velocity  of 
over 8 ,0 0 0  m ./sec. and  exerts  pressures of high 
in tensities. I t  was estim ated  th a t  th e  th ickness of 
th e  liner should bear th e  relationship  to  th e  d iam eter 
of th e  charge of ab ou t 1 to  20. Cast iron  was used 
because i t  is b rittle  and  easy to  m achine.

T he effect of liners, th icker and  th in n er, i t  is 
suggested, should be investigated , a lthough  the  
above ra tio  which was used in  th e  te s ts  proved 
satisfacto ry .

I t  would appear th a t  if th e  explosive energy of th e  
u pper portion  of th e  charge, which is ord inarily  p a rtly  
wasted, could be d irected  inw ard  along th e  axis of 
th e  charge in to  th e  je t  th e  efficiency of th e  charge 
would be increased accordingly. If  such a charge 
could be com pletely confined in a sho rt breach block, 
as an. a rtille ry  p ropellent is confined, i t  is believed 
th a t  a portion  of th is energy m ight be cap tu red  and 
redirected .

An in te resting  characteris tic  of th e  shaped charge 
is th a t  i t  is m ore effective when held a t  a  short 
d istance  (stand-off) from  a  ta rg e t th a n  it  is when 
placed im m ediately  on a  ta rg e t. The m agnitude of 
th e  stand-off for a  p a rticu la r charge is peculiar to  
th e  given design of th a t  charge. I t  follows th a t  as 
th e  je t  is .formed th e  p o in t of th e  je t  experiences 
a sh o rt period of acceleration, which carries i t  
beyond th e  cav ity  in  th e  explosive, and reaches 
a  m axim um  velocity  a t  a p o in t well beyond th e  
cav ity , a t  which p o in t its  pen etra tin g  effect is a 
m axim um .

If  th e  explosive in  a  charge is well packed and  of 
uniform  density  th e  charge gives m uch b e tte r 
resu lts  th a n  otherw ise. T hus it  is reasonable to  
believe, i t  is s ta ted , th a t  such un iform ity  causes 
th e  d e tona tion  w ave to  progress th rough  th e  
explosive in a p lane wave. If th is  wave could be 
m ade hyperbolic or conical in section, th u s causing 
a conical liner to  collapse nearly  all a t  once, th e  
effective energy of th e  je t  m igh t possibly be 
enhanced  considerably.

T he k ind  of m etal used in  liners also probab ly  
affects th e  perform ance of th e  charge. T hroughout 
th e  te s ts  described p la te  steel and cas t iron were 
em ployed in  th e  cav ity  liners. I t  is believed, 
however, th a t  o ther heavy  m etals or th e ir  alloys 
should give resu lts  com parable to  those  ob tained  
from  cas t iron. Steel conical liners should also 
give good results . T he height of charge has a  d irect 
effect on charge perform ance.

The rela tionsh ip  betw een p en etra tin g  power and 
rock-breaking power of M unroe je ts  has n o t been

definitely established, th e  au tho rs say, b u t i t  is 
believed th a t  th e  rela tionsh ip  is approx im ate ly  
linear—th a t  is to  say, th e  breaking pow er of a 
shaped charge increases in  approx im ate ly  d irect 
p roportion  to  th e  dep th  of penetra tion . Charges 
which are no t correctly  designed for achieving 
m axim um  p en etra tio n  will n o t utilize th e  full 
possible energy of th e  explosive. T hus, for secondary 
breaking, as well as for p en e tra tion  effect, liners 
m ust be annealed, op tim um  stand-off used, and 
high-powered explosives em ployed, properly  packed 
in  th e  charge, as well as incorporating  o ther features 
of design discussed below.

L inear charges loaded w ith  60% N  G dynam ite  
fired against steel ta rg e ts  gave e rra tic  results, due 
to  th e  fact th a t  th e  case and th e  liner of th e  charge 
were m ade in one continuous piece of steel. This 
pe rm itted  th e  explosion wave to  push  o u t th e  sides 
of th e  charge case and induce stresses or bending 
in  th e  liner (inverted trough) a t  th e  b o tto m  of th e  
charge before th e  d e tona tion  wave reached th e  apex 
of th e  liner. W hen fired on rock these  charges ten d  
to  b reak  th e  rock along th e  line of th e  charge b u t 
due to  th e  fact th a t  th e ir  p en etra tio n  power is 
lim ited  (7/8 in. for steel) th e ir  rock-breaking power 
is less th a n  for subsequently  tes ted  types of charges 
(conical or hem ispherical). I t  appears th a t  th is  
ty p e  of charge would have an  app lication  in  q u arry  
work for d irectional b reaking of rock and should 
be investigated  further.

C ylindrical Charges.— B oth  45° and  30° cones 
were designed to  fit in to  a s tan d ard  H -in . pipe as 
a casing. The top  of th e  charge was left open, 
b o th  for loading and  placing th e  cap, as well as for 
sim plification of design. The first problem  was to  
determ ine th e  op tim um  stand-off for th is  ty p e  of 
charge. The results obtained could th en  serve as 
criteria  for fixing stand-off d istances for o th er size 
charges of th e  sam e type.

Steel p lates \  in. th ick  and  4 in. b y  4 in. square 
were used as ta rg e ts  for these  charges as th ey  give 
an accurate quick m ethod of determ in ing  the  
p enetra tion  power of th e  jet. P la tes were piled in 
stacks of desired heigh t for a given charge and  then  
th e  charge was placed on top . A fter th e  charge was 
fired th e  d ep th  of p en etra tio n  was th en  determ ined 
b y  counting th e  p lates w ith  holes th ro u g h  them .

A survey of th e  curves p lo tted  from  th e  values 
obtained reveals several po in ts of in te rest. I t  is 
noted th a t  there  is considerable va ria tio n  in 
p en etra tio n  power of these tw o  typ es of charges 
for a given stand-off, especially w ith  th e  30° cone 
charge. This was p robab ly  due in p a r t  to  th e  fact 
th a t  th e  charge was of th e  "  open end ” type. The 
po rtion  of th e  curve for stand-off values of over 
2 in. indicates th e  m agnitude of pen e tra tio n  th a t  
m ight be expected for com pletely-closed charges 
com parable to  those used in  la te r  tests . L arger 
charges w ith  covered ends investiga ted  la te r 
showed m uch m ore consistent perform ance. Also 
it  seems a  reasonable hypothesis th a t  the  consistency 
of perform ance of je ts  is also a  function  of th e  
distance of th e  ta rg e t from  th e  apex of th e  cone 
ra th e r th an  from  th e  base of th e  liner. T hus, w ith  
a 30° liner, th e  apex  was approx im ate ly  an  inch 
higher th a n  for th e  45° liner. T his is a  possible 
exp lanation  of th e  g reater dispersion a t  stand-off 
values for 30° cones. In  add ition  th e  m ethod  of 
loading th e  charges did n o t pe rm it ob tain ing  a 
uniform  density  th ro u g h o u t th e  body  of th e  
explosive. T his w as p robably  an o th er source of 
varia tion  in  perform ance.
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From  the geometrical shape of 30° liners it 

would be expected th a t  they  would m ake a deeper 
hole th an  th e  45° liners—th a t  is, a hollowed 
explosive tends to  produce a m irror image of the  
hollow in th e  ta rg e t th a t is fired against. This, 
however, does no t appear to  be the  case. Both 
curves are of approxim ately  th e  sam e shape w ith 
th e  m axim um  ordinate. I t  is believed, however, 
th a t  w ith a charge designed to  elim inate sources of 
error a difference m ight become apparent. In  
general the  45° cone gave m ore consistent results 
th an  th e  30° cone, even though  th e  optim um  
penetration  and crater volum e were abou t the  
same. Consequently an apex angle of 45° was 
chosen for the  large-size charges (3 in. and 6  in.). 
Two of th is size (1-in.) charges were fired against 
solid rock (quartzite). The only effect was to  spall 
the  rock a t the  po in t of the  explosion to  a depth  
of 2 and 3 in. The size of th e  charges was too 
small to  furnish enough penetra tive  power to  go 
beyond spalling depth.

Two variations of 3-in. charges were investigated, 
one w ith a cone screwed in  the  end of a 6 -in. length 
of 3-in. pipe and the  sam e w ith  a “ bell ” or cast- 
iron cover screwed on th e  top . The first ty p e  were 
used to  determ ine optim um  stand-off d istance for 
th is  size of charge and th e  covered ty p e  were used 
to  determ ine th e  relationship  betw een am ount 
(height) of powder in the  charge and its  penetrative  
power.

As w ith 1-in. cylindrical charges w ith open ends 
th e  results were som ewhat erratic . Two of th is 
type  of charge were fired against steel ta rg e ts  a t
3-in. stand-off. A m axim um  penetration  of 4£ in. 
was obtained. Due to  th e  high  cost of steel for 
targets for such large charges the  rem ainder were 
fired against solid granodiorite  as a targe t. A 
m axim um  p enetra tion  of 16 in. was obtained a t  a 
2-in. stand-off. T otal penetration  was m easured 
as th e  sum  of (1) spall, th e  am ount of rock broken 
off by  the  explosion, and (2 ) dep th  of holes, the 
actual dep th  of hole left in solid rock.

Two of th is  size of charge were tested  for th e ir 
ab ility  to  b reak  rock. W hen th e  charge was fired 
it  broke the  rock rad ia lly  to  a pa rtin g  plane and 
split off a piece below th e  plane. The je t  actually  
penetrated  to  abou t 10  in., b u t split the  rock to 
about 16 in. I t  is believed th a t  if there  had been 
no pa rtin g  in  th e  rock it  would have been split 
through its entire  vertical dimension.

I t  is especially notew orthy, th e  au thors say, th a t 
there is considerable less varia tion  in results w ith  
a  covered charge. This is probably due to  a  reactive 
force created a t  the  top  of th e  charge as the 
detonation  waves s ta r t  th rough  th e  explosives. 
W ith  th is  ty p e  of charge loaded w ith  60% N  G 
dynam ite the  m axim um  penetra tion  obtained in 
solid granodiorite  was 16 in.

Hem ispherical Charges.— Charges w ith  hem i
spherical cast-iron  liners were designed to  te s t th e  
effect of je ts  from hemispheres. A case of cast 
alum inum  was so designed as to  give a  uniform  
height of explosive over th e  top  portion  of the 
hemisphere. B y varying th e  height of th e  casing 
the  charge could be tested  for m ost economical 
am ount of explosive, as well as for optim um  
stand-off for th is  ty p e  of charge on steel.

F o r te s ts  w ith  varying am ounts of powder the 
alum inum  cases were m achined to  heights of 
decreasing steps of i  in.

H em ispherical charges were also tested  for th e ir 
ab ility  to  break  rock. A stand-off of 2£ in. was

used and  th e  charges contained 195 gram s, of 
explosive (60% N G dynam ite), or abou t 1 stick 
1 i  in. by  8  in. of powder, using a  m argin of safety. 
W ith  th e  correct am ount of explosive and  th e  
correct stand-off for th is size charge being known 
th e  charges were fired on separate  boulders of 
granodiorite of various dimensions. Three charges 
were placed on rock, being held in place by  a  piece 
of cord counter-w eighted over th e  upper edge w ith 
a small rock. The rock was wedge-shaped, being 
12  in. th ick  under charge 1 , 16 in. th ick  under 
charge 2, and 26 in. th ick  under charge 3. The 
b last broke the  rock a t  charge 1 , broke ou t a small 
piece and cracked th e  rock longitudinally  a t 
charge 2, and m ade a 4-in. c ra ter only a t  charge 3, 
thus.illustrating  the  po in t th a t  the  weight of charge 
should be proportioned to  th e  thickness of rock to  
be broken.

From  the  results on rocks i t  was seen th a t the  
m agnitude of the  tw o sm allest dimensions a t  the 
po in t of application  will determ ine th e  ty p e  of 
breakage or if th e  rock will break  a t  all. In  rock 
" a ” a thickness of 12  in. broke along th e  least 
dimension while a  thickness of 16 in. failed to  
break. Rock "  b ,” w ith  a  thickness of 13 in., broke, 
b u t only along th e  least dimension. Rock “ c ,” of 
1 -ft. thickness and approxim ately  square horizontal 
section, broke radially  in to  several directions 
roughly perpendicular to  th e  four sides. I t  would 
appear, then  : (1) T h a t th e  m axim um  breakage
thickness for th is size of charge is abou t 13 in. or 
abou t 3 tim es its dep th  of penetration  for grano
diorite  ; (2 ) th a t  th e  charge should be placed
perpendicular to  th e  two longest dimensions of a 
rock, and (3) 100% Oilwell Explosive increases 
th e  effect of th e  charge considerably over 60% 
stra ig h t dynam ite.

C o n c lu s io n s

(1) L inear charges exh ib it a m arked tendency to  
break rock of relatively small thickness along the  
line of th e  charge. This p roperty  should be fu rther 
investigated.

(2) L iners and cases should n o t be m ade in one 
continuous piece because th is m ay perm it th e  case 
to  induce stresses in the  liner before th e  detonation  
wave reaches th e  top  of th e  liner.

(3) One-inch charges were too small to  be effective 
for m ining w ork and  exh ib it a tendency to  be 
erra tic  if th e  explosive is left uncovered a t  th e  top  
of th e  charge. This size of charge, however, is 
valuable for laborato ry  tes ts on steel plates.

(4) Three-inch open charges are also erratic. The 
m ost effective height of charge appears to  be a 
little  over tw o charge d iam eters for 45° cones. 
This ty p e  of charge also seems to  be effective in 
breaking rocks of com paratively  greater thickness 
th an  o ther types of shaped charges. I t  is also 
effective in  drilling holes in solid rock.

(5) H em ispherical charges produce a larger c ra ter 
in  steel plates th an  conical charges. T hey also 
proved effective in breaking rock, th e ir breaking 
power being a  function of th e  tw o shortest 
dimensions of the  rock a t th e  point of application. 
For effective results th e  charge should be placed 
perpendicular to  th e  two longest of th e  rock ’s 
dimensions. Charges placed on ridges in rocks tend  
to  spend th e ir energy on th e  ridge and fail to  
penetra te  or break  th e  rock effectively.

(6 ) Six-inch cylindrical charges loaded w ith  100% 
Oilwell Explosive proved effective in  drilling a 
2-in. hole 33 in. in to  solid granodiorite, which is of



adeq u a te  size for loading and  shooting as a norm al 
b lasting  hole in  underground operations.

(7) The use of g ranodiorite  rock for com parative  
te s ts  proved very  sa tisfac to ry  as th e  rock was 
surprisingly uniform  in nature . Experienced m iners 
s ta ted  it was m uch tougher to  drill and  break th an  
any  ores th ey  had  blasted.

(8 ) The above conclusions lead to  a final con
clusion th a t  shaped charges have a definite and 
useful application  in  m ining operations bo th  in 
secondary rock breakage and  drilling holes for 
b lasting  solid faces of rock. W hen fully developed 
and  properly  applied, th e  use of th is  ty p e  of charge 
will expedite  b lasting  operations b y  saving tim e 
and  labour, w ith  a  p roportional reduction  in  cost.

I t  should be borne in  m ind, th e  au tho rs , say,
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th a t  th e  investigations have only laid  th e  foundation  
for fu rther stu d y  of th is  problem . T he field of 
investigation  of shaped charges is a very  extensive 
one and  will requ ire  m uch research to  m ake th e  
principles involved fully applicable to  m ining 
operations.

T he problem  th a t  lies ahead will be to  incorpor
a te  all th e  principles of design (which m ust be 
determ ined  by  research and investigation) th a t  
will m ake th e  m ost efficient ty p es of charges and 
th en  to  use these  sam e principles in  charges which 
can be produced m ost econom ically on a com 
m ercial scale.

T he resu lts of th is  research ind ica te  th a t  the  
app lication  of shaped charges to  m ining is no t only 
feasible b u t will prove econom ical as well.

M AGAZINE

Closed-Circuit Screening
In  a  paper read  a t  th e  recent A nnual W estern 

M eeting of th e  C anadian In s ti tu te  of M ining and 
M etallurgy held in  V ancouver W. M. S tephen 
discussed “ F ine Screens in a Grinding C ircu it.” 
This paper is published in th e  Canadian M in in g  and  
M etallurgical B ulle tin  for Septem ber and ex trac ts  
are reproduced here. The au th o r says th a t  before 
th e  developm ent of v ib rating  screens and stainless- 
steel screen cloths th e  m illm an had n o t m uch choice 
in th e  m ethod of closing a grinding circuit. The 
reliability  of bo th  m echanically- and electrically- 
v ib rated  screens has reached a po in t now, however, 
where th e  m illm an can now seriously consider the  
use of e ither screens or classifiers. This sta tem en t, 
th e  au th o r says, is n o t to  be construed to  m ean 
th a t  all problem s are solved by th e  use of screens 
in  place of the  custom ary classifier ; ju s t as there 
are conditions th a t  m ake a classifier superior to  
screens, th e  reverse is also true.

One of th e  fundam ental differences betw een the 
tw o m ethods of closing a grinding circuit, the  au tho r 
goes on to  say, is th a t  specific g rav ity  plays an 
im p o rtan t role in classifiers and none w hatever in 
sizing by  screens. A screen m akes a  separation  of 
ore particles entirely  on their size. E ith e r a grain 
goes th rough  a  screen opening or i t  passes in to  the  
oversize and is re tu rned  to  the  mill. A classifier, 
influenced by specific gravity , will re tu rn  to  the  
grinding circuit clean m ineral grains fine enough 
for flotation, which results in over-grinding. In  
some m ills th is  is desirable and  required, b u t in 
o thers i t  is detrim ental.

To set fo rth  the  exact conditions th a t  would call 
for screens in place of classifiers to  close a grinding 
c ircu it would be ra th e r leng thy  and  on the  hypo
th etica l side and, for his paper, the  au th o r sets two 
general conditions th a t  would indicate th e  selection 
of screens over classifiers :—

(1) The product of the  grinding circuit to  be 
ab o u t 5%  on 65 mesh and w ith a m inim um  of 
m in u s  2 0 0 -m esh m aterial.

(2) A m inim um  of overgrind on th e  high specific 
g rav ity  m inerals.

D uring 1.939, i t  is s ta ted  the  W. S. T yler Com pany 
developed a new screen know n as th e  "  re-pulping 
screen.” I t  differs from  th e ir m echanically-vibrated 
" T y-R ock ” screen ohly in th e  placing of the  screen 
cloth. The te s t  re-pulper screen was 3 ft. wide by 
5 ft. long, w ith  th e  screen cloth in  th ree  20-in. 
pieces, w ith  a re-pulping section betw een the  screens. 
This feature  is im p o rtan t, i t  is suggested, in as

m uch as the  d a ta  secured p o in t to  th e  adv isab ility  
or possibility  of using different m esh cloth on each 
section of th e  screen.

An experim ental run  was m ade in th e  Copper 
Cliff concen tra to r of th e  In te rn a tio n a l Nickel 
Company, using one ô^-ft. by  15^-ft. M arcy rod-mill. 
This circuit was closed w ith  five of th e  S tandard
4-ft. by  5-ft. H um -m er screens and  one 3-ft. by  5-ft. 
re-pulper. The adjo in ing  M arcy m ill and  classifier 
handling  the  sam e ore and  on th e  sam e tonnage 
were used for securing com parative  da ta . D uring 
these te s ts  th e  experim ental u n it handled  from
1,050 to  1,150 tons ore per day. As thé" re-pulper 
had an effective screen area  only 75%  th a t  of a 
H um -m er its  ra te  of feed was 75%  of th a t  sent 
to  a Hum -m er. The feed per square foot of screen 
cloth was th u s m aintained a t  th e  sam e ra te  on both  
typ es of screen.

In  the  screening of a m ill discharge one of the  
principal po in ts to  rem em ber, says th e  au tho r, is the  
delivery of the  feed to  th e  screens. A fter m any  
a tte m p ts  to  secure an  even d istribu tion , which is 
vital, the  resu lt was a giant-sized “ sp ray  ” of the  
same ty p e  as used for a w a ter spray. T his “ feeder ” 
delivered a uniform  th in  sheet of th e  pulp  th e  full 
w idth  of the  screen. U ntil th is  m ethod  of feeding 
had been developed the  use of th e  full screen area 
was n o t secured. A nother p o in t th a t  should be 
rem em bered in  w orking on a  fine wet-screening 
te s t is th a t, as soon as th e  w a ter in  th e  pulp  has 
passed th rough  the  screen cloth, screening stops. 
T he re-pulper overcom es th is  by  being so con
struc ted  th a t, in  th e  flow of th e  pu lp  across the  
m achine, i t  can be re-pulped tw ice w ith  a w a ter
spray. No difficulty was encountered  in  m ain
tain ing  a  high pulp  den sity  in  th e  to ta l  screen 
undersize which in  th is  case w as th e  flo ta tion  feed.

In  view of d a ta  secured in  earlier w ork  1 th e  
screen cloths shown in  Table 1 m ade of stainless- 
steel wire were used. Through the  te s ts  the

T a b le  I
Tyler Co.
Ton-Cap W id th  o f S ize o f W ire. M esh.

N o. Opening.
2,475 0-0093 in. 0 -018-0-025  in. 4 1 x 1 0

166 0-0168 in. 0 -018-0 -025  in. 31 x  8

1 S t e p h e n ,  W a l t e r  M., "  65-Mesh G rinding in 
Closed Circuit w ith  Stainless-Steel Screen.” A.I.M  E 
Tech. Pub. No. 901, 1938.



NO V EM B ER , 1946 329
T a b le  2

S c r e e n  A n a ly s e s  o f  S cre en  U n d e r s iz e  a n d  C la ssifier  O verflow

+  48 +  65
%  Weight. 

+  100 +  200 -  200
4 H um -m er screens 6-24 11-89 13-84 22-17 45-86
1 R e-pulper screen 8-71 13-37 14-51 2 0 - 8 8 42-53

5 H um -m er screens 8-40 13-00 16-20 21 -0 0 41 -40
1 R e-pulper screen 9-20 13-80 16-35 19-70 40-95

Classifier overflow . 8-13 9-52 13-35 22-91 46-09

H um -m ers were covered w ith  No. 166 cloth. The 
re-pulper was covered w ith the same cloth for p a rt 
of th e  tes ts and for one te s t i t  was also operated 
w ith  No. 166 cloth on th e  top  section and No. 2475 
on the  m iddle and the  lower sections. This run  gave 
some very  in teresting  results th a t are set fo rth  later.

The flow-sheet used th roughout th e  tes ts was : 
Original feed, m inus  £-in. to  M arcy rod-m ill ; mill 
discharge pum ped a t 70%  solids to  th e  H um -m er 
and re-pulper screens ; screen undersize to  flota
tion, and screen oversize re tu rned  to  mill. The only 
variation  was in the screen cloth on the  re-pulper ; 
all o ther conditions were m aintained as nearly  
uniform as possible. For a check against the  work 
of the  screens the adjoining Marcy mill and classifier 
were used w ith  the  sam e feed ra te  as the  experi
m ental unit.

Table 2 sum m arizes th e  results obtained during  a 
tes t in which all the  screens were covered w ith  the  
No. 166 Ton-Cap screen cloth and in which a feed 
ra te  of 1,050 tons per day  was m aintained. The table 
shows the  effect of increasing th e  tonnage per screen 
and also affords a com parison betw een the  p roduct 
from a standard  circuit w ith  a classifier and th a t 
from a circuit closed w ith  screens. The lower ra te  
of feed when five H um -m ers and th e  re-pulper were 
operating gave a coarser undersize product, due to 
the fact th a t  more near-m esh grains were produced 
in th is undersize.

The effect of th e  additional H um -m er on screen- 
oversize analysis is shown in Table 3. These tests 
indicate th a t  the re-pulper screen is more efficient

th an  th e  H um -m er, b u t an  installation  of tw o units 
w ith  screens of each ty p e  would have to  be m ade 
to  get th e  tru e  picture. The Hum -m ers undoubtedly 
affected detrim entally  th e  work of th e  re-pulper.

T a b le  3

S cre en A n a ly s e s o f  S cre en O v e rs ize

%  Weight.
+  48 +  65 +  100 -  100

4 H um -m ers 55-19 14-18 7-96 22-67
1 Re-pulper 74-33 9-85 5-00 10-82

5 Hum -m ers 60-40 13-13 8 - 2 2 18-25
1 Re-pulper 74-85 1 1 -0 2 6 - 1 1 8 - 0 2

A fter a  se t of screen analyses had  been m ade on
the screen undersize from each of the  th ree  screen 
sections on th e  re-pulper, i t  was decided to  p u t a 
finer screen cloth on th e  tw o lower sections. The 
effect of th is change was ra th e r sta rtlin g  and is well 
w orth serious thought. The results are set forth  in 
Table 4. I t  will be noted  th a t, w ith  th ree  sections of 
No. 166 cloth, th e  screen undersize is 8 -71%  plus  
48 mesh and w ith  th e  top  section covered w ith 
No. 166 and th e  o ther tw o sections w ith  the 
No. 2475, th e  am ount of th is size was reduced to
5-48% . More th an  60%  of the  screen undersize 
goes through th e  top  screen, m aking i t  possible to  do 
th e  bulk  of the  work on th e  coarser screen cloth. 
This feature of the  re-pulper gives a close control

T a b le  4

S c r e e n  A n a ly s e s  o f  R e -P u lp e r  O v e r s iz e  a n d  U n d e r s iz e

%  Weight.
Screen Section. Screen

S c r e e n  U n d e r s i z e  :
Top . . . .  
Middle . . . .  
B o ttom  . . . .

Cloth.
No.  166 
No.  166 
No.  166

+  48
5-80

11-65
14-35

+  65
12-57 
12-80
13-01

+  100
15-88
13-25
13-08

-  100
65-75
62-30
59-56

T otal 8-71 13-37 14-51 63-41

Top . . . .  
Middle . . . .  
B o ttom  . . . .

No. 166 
No. 2475 
No. 2475

7-00
2-35
■ il l

14-78 
11 -28 
10-45

16-63
14-27
12-55

61 -59
72-10
73-23

T otal 5-48 13-43 15 -58 65 -51

S c r e e n  O v e r s i z e  : 
No. 166 Ton-Cap 74-33 9-87 5-00 10-82

Nos. 166 and 2475 Ton-Cap 64 - 53 13-68 7-52 14-27
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T a b le  5

D is tr ib u t io n  o f  V a lu e s  in  S c r e e n  U n d e r s iz e  a n d  C la ss if ie r  O v e r flo w
N o. 2475 Screen Undersize. Classifier Overflow.

M esh. %  W eight %  o f total %  W eight - %  ° f  totalthis mesh. weight o f Cii +  N i. this mesh. weight o f Cu  +  N i
+  48 0-72 0-55 2-61 0-18
+  65 6-99 5-43 6 - 2 1 2-37
+  1 0 0 12-93 12-25 10-63 7-10
+  2 0 0 31-27 30-83 31-13 33-74
-  2 0 0 48-09 50-94 49-42 56-61

over th e  screen analysis of th e  to ta l  undersize 
p roduct.

In  th e  paper a lready  referred to  th e  sta tem en t 
was m ade th a t  “ sieve analysis of th e ir  final p roduct 
shows a d istribu tion  of values p ractica lly  identical 
w ith  the  w eight d istribu tion  itse lf."  This po in t did 
n o t receive th e  em phasis i t  should have had. I t  had  
alw ays been th e  a u th o r 's  belief th a t  th e  softer a high 
specific g rav ity  m ineral is, the  g reater th e  am ount of 
overgrinding i t  will get going th rough  the  usual ba il
or rod-m ill. This is, of course, true, he says, when a 
mill is operating in  closed circuit w ith  a classifier, 
b u t w hat, he asks, happens in the  m ill itself when 
n o t under the  influence of a classifier ? This point 
was well answered in the  tes ts  in which the  m ill was in 
closed circuit w ith  screens and  where the  undersize

m aterial was rem oved from  th e  circuit by  a m ethod 
no t affected by  specific g ravity . T he au th o r 
suggests th a t  in  a  given pass th rough  a rod-m ill— 
to  lim it i t  to  actual conditions— there  is no p re
ferential grinding of th e  soft sulphide m inerals over 
th e  harder rock m inerals. This m ay  be a debatable  
s ta tem en t, he says, b u t its  basis is indicated  b y  th e  
d a ta  in Table 5.

In  some recen t tests , w ith  a grind of 47-19%  
through  2 0 0  mesh, th e  classifier overflow contained 
alm ost 60%  of th e  to ta l  w eight of copper p lu s  nickel. 
U n fo rtunate ly  th e  sam e inform ation  is n o t available 
for th e  re-pulper screen undersize.

The au th o r believes th a t  fine w et-screening has a 
definite field in which it  should be used in  closing a 
grinding circuit.

Placer Gold in British Columbia
The following notes on th e  geology of B ritish  

Columbia and th e  h isto ry  of p lacer m ining in  the  
Province are ab strac ted  from Bulletin No. 21 of the 
B ritish Columbia D epartm en t of Mines. This carries 
notes " in tended prim arily  for those becoming 
in terested  in placer m ining in th e  Province for the  
first tim e " and  following th e  sections given here 
“ Placer-M ining Areas ” and “ Ind iv idual Placer- 
Mining M ethods ” are well described.

G e o lo g y
The north -eastern  corner of the  Province, east of 

th e  R ocky M ountains, lies w ith in  the  G reat P lains 
region and is underlain by sedim entary  rocks chiefly 
of Mesozoic age. No igneous rocks are known. 
Deposits of coal are known, some gas has been 
discovered, and i t  is possible th a t  oil m ay be d is
covered. In  th e  light of present knowledge it  is not 
considered likely th a t  m any m etalliferous deposits 
will be found in  th is  region.

The R ocky M ountains are largely m ade up of 
sed im entary  rocks of Palaeozoic and Mesozoic age. 
A few sm all bodies of igneous rock are known a t  Ice 
River, b u t the  am ount of igneous rock in the  entire 
m ountain  chain is believed to  be alm ost negligible. 
Some lead-zinc and some copper-bearing deposits 
have been found b u t few gold-bearing deposits. 
The Rockies have long been considered relatively 
unfavourable for prospecting, b u t coarse placer-gold 
in th e  sou th  has come from W ild Horse R iver and 
Bull R iver and  placer-gold is know n to  occur in 
sm all quan tities in a few westerly flowing stream s 
in  th e  n o rth ern  p a r t  of th e  m ountains.

The Cassiar-Om inecd M ountains con tain  granitic  
rocks th roughou t m ost of their length. A ba th o lith  
abou t 400 miles long extends th rough  th e  central 
p a rt of th e  rangę and  separate intrusives occur near 
the  Yukon boundary  and  in th e  south-eastern  
Om ineca M ountains.

The granitic  rocks in tru d e  sedim entary  rocks of

diverse ages and volcanic rocks chiefly of Mesozoic- 
age ; th e  s tru c tu re  is complex. T ertia ry  lavas cover 
th e  older rocks a t  a num ber of points. A lthough th e  
region has n o t been fully explored th e  m ain 
geological facts are known and prospectors have 
ccvered a good deal of th e  ground during  the  
p ast seventy  years. Difficulties of tran sp o rt m ake 
prospecting of m any p a r ts  difficult, b u t in te res t has 
re-awakened during the  las t few years and some dis
coveries have been m ade. A lthough there  has been 
no production from  them  gold-bearing veins have 
been found a t  m any po in ts and  there  is a Variety of 
metallic m ineralization.

The Cariboo M ountains are largely m ade up of 
sedim entary  rocks. A few sm all g ranitic  stocks and  a 
few dykes are known in th e  cen tra l and southern  
p a rts  of th e  m ountains. Sedim entary  rocks of Pre- 
Cam brian age, which extend th ro u g h o u t th e  central 
p a r t  of th e  m ountains, a re  overlain b y  Mesozoic 
rocks on th e  south-w est and by  Palaeozoic rocks on 
th e  north -east. The cen tra l p a r t  of th e  Cariboo 
M ountains has been th e  m ost p roductive  placer 
ground in th e  Province and a lthough  q u a rtz  veins 
in abundance were known for years i t  w as only in 
the  early  1930’s th a t  lode m ining w as established. 
The Cariboo area is now one of th e  m ajor producers 
of lode gold.

In  the  Monashee, Selkirk, and  Purcell M ountains 
extensive areas are underlain  by  g ran ite  and allied 
rock, betw een which sed im entary  and  volcanic rocks 
of diverse ages are folded, faulted , and  to  a  g reater 
or lesser ex ten t m etam orphosed. The sam e general 
conditions extend righ t across th e  sou thern  p a r t  of 
th e  Province, a lm ost to  th e  R ocky M ountain 
Trench. There is no clear d istinc tion  betw een 
granitic rocks referred to  as th e  Nelson ba th o lith s  
on the  east and  to  the  Coast R ange ba th o lith s  on the  
west. This general region has been and  is th e  m ost 
productive of m etallic m inerals in th e  Province.
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W ith in  it  lie th e  gold cam ps of Rossland, Sheep 
Creek, and  Hedley, as well as im p o rtan t silver, 
silver-lead-zinc, and copper or copper-gold mines, 
and m any sm aller cam ps of diverse m ineralization. 
Unlike th e  Cariboo, however, th e  gold cam ps were 
n o t accom panied by exceedingly rich placers.

The In terio r P lateau  region does no t differ g reatly  
geologically from  th e  m ountainous regions to  th e  
east. A great d iversity  of sedim entary and volcanic 
rocks is in truded  by  igneous rocks of m any  sorts. 
The s tru c tu re  as a whole is complex, b u t the  rocjcs 
of p a r ts  of th e  Chilcotin p lateau  are less deformed 
th an  m ost.. Lavas of T ertiary  age are widespread,

more so th a t in any  o ther p a r t of the  Province. The 
areas of lava, m any of which are extensive, b lanket 
the  country  and effectively hide from view the older 
rocks, which a t  m any points m ay well be mineralized. 
A lthough erosional effects of glaciation are not 
prom inent in the plateau  region as a whole glacial 
deposits are widespread. Most of the  m ajor valley 
bottom s and m uch of the  upland surfaces are 
blanketed  by  glacial drift. M etalliferous deposits 
are varied in th e  p lateau  region and placer deposits 
have been discovered a t m any points.

The Coast M ountains contain  m uch granitic  rock. 
This is the  Coast R ange batholith , now known to
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B r it is h  C o lu m b ia  P la c e r  G o ld  P r o d u c t io n

Year. Crude Oz. Value.
1858-1862 . 580,680

$
9,871,634

1863-1867 . 957,860 16,283,592
1868-1872 582,080 9,895,318
1873-1877 . 530,540 9,019,201
1878-1882 328,230 5,579,911
1883-1887 . 225,970 3,841,515
1888-1892 . 148,550 2,525,426
1893 20,950 356,131
1894 23,850 405,516
1895 28,330 481,683
1896 32,000 544,026
1897 30,210 513,520
1898 37,840 643,346
1899 79,110 1,344,900
1900 75,220 1,278,724
1901 57,060 970,100
1902 63,130 1,073,140
1903 62,380 1,060,420
1904 . ■ 65,610 1.115,300
1905 57,020 969,300
1906 55,790 948,400
1907 48,710 828,000
1908 38,060 647,000
1909 28,060 477,000
1910 31,770 540,000
1911 25,060 426,000
1912 32,680 555,500
1913 30,000 510,000
1914 33,240 565,000
1915 45,290 770,000
1916 34,150 580,500
1917 29,180 496,000
1918 18,820 320,000
1919 16,850 286,500
1920 13,040 221,600
1921 13,720 233,200
1922 21,690 368,800
1923 24,710 420,000
1924 24,750 420,750
1925 16,476 280,092
1926 20,912 355,503
1927 9,191 156,247
1928 8,424 143,208
1929 6,983 118,711
1930 8,955 152,235
1931 17,176 291,992
1932 20,400 395.5421
1933 23,928 562,787!
1934 25,181 714,4311
1935 30,929 895,0581
1936 43,389 1,249,940!
1937 54,153 L558.2451
1938 57,759 1,671,0151
1939 49,746 1,478,4921
1940 39,076 L236.9281
1941 43,775 1,385,9621
1942 32,904 1,041,772!
1943 14,600 462,2701
1944 11,433 361,9771

Totals . 5,087,580 $91,899,360

1 Canadian funds.

consist of a complex of several in trusives and of 
sm all and  large areas of older rocks. The in trusives 
range in  age from  Jurassic to  early  T ertiary . The 
older rocks, consisting of sedim ents and  volcanics,

are for th e  m ost p a r t  g reatly  a ltered  and  deform ed, 
p a rticu larly  where closest to  th e  in trusive  bodies. 
M ost of th e  sedim entary-volcanic assem blages are of 
Ju rassic  age. The gold cam p of th e  Bridge R iver 
and th e  gold-silver cam p of th e  P o rtlan d  Canal are 
am ongst th e  m ost im p o rtan t in  th e  Province. 
O ther gold deposits occur a t  various po in ts along 
b o th  sides of th e  batho lith ic  area. A g reat deal of the  
P rovincial copper production  has come from 
B ritann ia  and  A nyox and  m etallic deposits are 
w idespread th ro u g h o u t th e  region.

V ancouver Island, th e  Queen C harlo tte  Islands, 
and o ther islands of th e  coastal area  are sim ilar 
geologically to  th e  C oast M ountains. Palaeozoic 
and  Mesozoic sedim ents and  volcanics are in truded  
by igneous rocks of various sorts. Much gold has 
been produced from th e  Zeballos cam p and  older 
production  cam e from T exada  Island. O ther 
m etallic deposits are principally  of copper and iron.

In  Pleistocene tim es th e  en tire  Province was 
covered by  ice which caused some erosion and 
which on m elting left v a s t q u an titie s  of d rift to  
b lanket th e  land. M any peculiarities of drainage 
are traceable  to  th e  erosional and  depositional 
effects of glaciation, evidences of which are to  be 
seen in  all p a rts  of the  Province.

H is to r y  o f  P la c e r  M in in g

Before th e  discovery of p lacer gold th e  w hite 
population  of B ritish  Colum bia consisted of a  few 
hundred  m en who trap p ed  or b a rte red  w ith  th e  
Indians, chiefly along rou tes established by  the  
earliest explorers. In  1855 placer gold was discovered 
a t  F o rt Colville in N orthern  W ashington and th e  
news quickly reached th e  a tte n tio n  of placer m iners 
spreading n o rth  from  the  rich b u t a lready  waning 
goldfields of California. A t ab ou t th e  sam e tim e 
flour gold was found on th e  gravel bars of th e  lower 
Fraser R iver b u t a ttrac ted  re la tively  little  a tten tion . 
The news of th e  discovery in 1857 of coarse gold 
on th e  N icoam en R iver above L y tto n  quickly 
reached San Francisco and  b y  1858 the  rich  bars 
a t  Yale were being worked and  hundreds of m iners 
were pushing their w ay up th e  river in  search of 
w hat they  believed m ust be even richer diggings.

In  1860 th e  first im p o rtan t discoveries in  th e  
Cariboo were m ade a t  Quesnel Forks, K eith ley  
Creek, and  A ntler Creek, and in  1861 th e  celebrated 
W illiam s and L ightning Creeks were found.

The penetration  of th e  Cariboo, first b y  hundreds 
and soon by  thousands, was ex trem ely  rap id , con
sidering th e  physical difficulties entailed. Men 
were active in m any  o ther d istric ts as well. Placer 
gold was discovered in 1860 a t  R ock Creek on th e  
K ettle  R iver and  w ith in  th e  nex t five years in  th e  
Okanagan, a t  F o rt Steele, on th e  Big Bend of the  
Columbia R iver, p robably  a t  Scotch Creek on 
Shuswap Lake, th e  Peace River, and a t  m any  o ther 
poin ts in th e  southern  section of the  Province. The 
nex t im p o rtan t discovery was m ade a t  Dease Lake 
in 1873 and o ther discoveries have been m ade from 
tim e to  tim e since then.

The arm y of m iners th a t  invaded  th e  co u n try  in 
th e  early  60 s had to  be fed, clothed, and  supplied 
w ith  tools. In  order to  carry  on th e  g reatly  ex p an d 
ing trad e  i t  becam e necessary to  co n stru ct tra ils  
and roads. The famous Cariboo T rail first w ent by  
way of H arrison, Anderson, and  Seton L akes to  
Lillooet, and over Pavilion M ountain to  Clinton. 
L ater th e  Royal Engineers b u ilt a road th rough  th e
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Lraser Canyon th a t  enabled wagons to  be hauled the 
entire  distance by  w ay of Cache Creek and  Clinton. 
A fter th e  C anadian Pacific Railw ay was com pleted 
in . 1886 a  road from  Ashcroft connected w ith  the  
original road  a t  Cache Creek.

In  th e  early  ’60's th e  Dewdney T rail was bu ilt 
across th e  m ountains from  H ope to  P rinceton and 
th ro u g h  to  th e  K ootenays. I t  was th e  first trans- 
Provincial t ra il  and was constructed  p rim arily  to  
serve th e  p lacer m iners in  the  Southern In terio r and 
enable them  to  trav e l to  V ictoria w ithou t crossing 
th e  boundary  line in to  W ashington. O ther trails 
were b u ilt and  a  m ore or less regular b o a t service 
was provided on some of the  w aterw ays— such as, 
K ootenay, Okanagan, and Arrow Lakes, and 
Columbia River.

D uring th is  period large trac ts  of coun try  were 
rap id ly  opened up, b u t u n fo rtunate ly  th e  diggings 
rich enough to  support hundreds of individual 
m iners were soon worked out. The greatest recorded 
p lacer production w as in 1863, which m eant th a t  
the  diggings reached th e ir peak  th ree  years a fte r 
discovery. The Cariboo continued to  prosper, owing 
principally to  th e  fact th a t  hydraulic  m ining was 
introduced there  in 1879, b u t by  th a t  year activ ity  
in m ost of th e  o ther cam ps had dwindled and over 
half of the  few m en rem aining in them  were Chinese. 
The heyday of placer m ining for the  individual 
m iner was over by  1885, w ith  the  single exception of 
the  im p ortan t A tlin  field, discovered in 1898.

On m any  creeks com pany operations followed 
those of the  individual miners, chiefly by  hydraulick- 
ing b u t also by  underground mining, dredging, and 
in later years by  m echanical m ethods or dragline 
dredges. In  th e  Cariboo Lowhee Gulch has 
been worked continuously for 80 years, first by 
surface washing, la te r by  drift m ining on bedrock, 
and finally by  hydraulicking. This sequence 'has 
been common, particu larly  in th e  Cariboo, the  final 
stage being th e  sniping activ ity  of individuals who 
comb the sites of form er operations in search of gold 
which has been lost or overlooked.

C h r o n o lo g y  o f  B r it is h  C o lu m b ia  P la c e r s

The following chronological tab le  gives th e  dis
covery dates of the  principal creeks and diggings :—

1852— Chief T rader McLean purchased gold dust 
from  Indians a t  Kamloops.

1855— Gold discoveries on th e  Columbia a t  the  
m outh  of th e  Pend d ’Oreille River.

1857— Coarse gold discovered on the  Nicoamen 
River, tr ib u ta ry  to  the  Thompson, above L ytton .

1858— Gold first discovered in q u an tity  on the  
lower Fraser, a t  Yale.

1860— Rock Creek in B oundary D istrict dis
covered .

1860—Cariboo and  Quesnel areas first opened.
1861— W illiam s Creek and L ightning Creek 

strikes made.
1861— Gold discovered on th e  Parsnip  River.
1863— Placers found on W ild Horse R iver, E as t 

K ootenay.
1863—This was th e  year of g reatest developm ent 

and  o u tp u t of the Cariboo. M aximum official 
recorded production in the  h isto ry  of the  Province.

1864— Leech R iver placers discovered on V an
couver Islan d .

1865—Gold discovered on French Creek in the  
Big Bend of th e  Columbia River.

1869—V ital Creek, tr ib u ta ry  of Omineca, dis
covered.

1873—Gold discovered on Dease and T hibert 
Creeks.

1879—H ydraulic  m ining on a large scale com 
menced in Cariboo.

1885— Placer strike made a t  G ranite  Creek, 
Tulam een River.

1898— A tlin placer fields discovered.
1921— Rich strike  m ade a t  Cedar Creek.
1924— Gold found on Goldpan Creek.
1927— Coarse gold found by Indians on Squaw 

Creek.
1932— In itia l discovery of gold on W heaton 

(Boulder) Creek.

Mining French Slate
The French slate  ind u stry  is described by

S. Gradel in a com prehensive article  appearing in the  
Compressed A ir  M agazine for Septem ber. The slate 
in the  Angers-Trelage d is tric t of north-w estern 
F rance is now m ined on w hat is known as an 
"  ascending ” m ethod, which has been employed 
since 1880. I t  is essentially a p illar and stall m ethod, 
in which th e  original shaft or p it is p u t down to  
some 1,300 ft. This shaft goes down alongside the  
vein. From  th e  b o ttom  of the  p it and parallel to  the  
vein is driven a horizontal gallery, called a collector, 
from which cross-cuts are advanced to  the  vein a t  
suitable intervals. The slate is b rought ou t through 
these and thence th rough  th e  collector to  th e  shaft 
bo ttom  for ho isting  to  th e  surface.

W hen a cross-cut reaches th e  slate vein i t  is 
widened to  20-25 m etres (65 to  82 ft.) and is then  
carried forward to  th e  opposite vein wall, a tta in ing  
a length  of from 20 to  30 and even 50 m etres (65 to 
164 ft.) and a height of about 6 £ ft. After th is  work 
is done it is said th a t  so m any square m etres of 
v au lting  have been opened. A rib  or p illar of 
slate  2 0  ft. wide is left between ad jacen t cham bers 
to  support th e  overlying m aterial. This ensures

th a t  a landslide in one will no t affect th e  others, 
which can go on producing.

W ith  th e  in itia l opening of a  cham ber com pleted 
exploitation of th e  deposit can proceed. This is 
done by rem oving th e  overhead slate in  tiers, 
working progressively upw ard un til th e  unsplittab le 
schist is reached. From  six to  eight cham bers are 
ordinarily  opened up from the  collector and all 
are served by  the  one p it or shaft. The to ta l vaulted  
area will range from around 7,200 to  14,350 sq. yd. 
Assum ing th a t the  ex traction  of slate is carried 
upw ard to  w ith in  100 m etres (328 ft.) of the  
surface the  gross volume of m aterial removed 
will range from  around 2,000,000 to  4,700,000 cu yd. 
I t  is obvious, then, th a t the  operations will extend 
over m any years and th e  equipm ent m ust th ere 
fore be of a very substan tia l and durable nature.

A fter a cham ber has been opened to  a height of 
6 J  ft. th roughout its entire  area th e  system  of 
ex traction  is sta rted  th a t  will thenceforth  be 
followed. The first step is to  excavate an overhead 
channel, beginning where the  cross-cut m eets the  
slate  vein and continuing across th e  vein. This slo t 
determ ines th e  thickness of the  bank or tie r of
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slate  th a t  is to  be b rough t down. Depending upon 
local conditions its  heigh t m ay  be 13, 16, or even 
as m uch as 26 ft. I t  is ju s t  V ide enough— around 
5 ft.— to  provide room  for a tta ck in g  th e  slate  on 
each side of it. The w ork of bringing down th e  first 
bank  is begun in  th is  cen tral channel b y  drivingf 
horizon tal “ m ines ” or d rifts  in to  th e  vertical face 
of th e  exposed stone. These m ines are 1 m etre 
(39 in.) a p a rt and  an advance of 1 -2 m etres (3-9 ft.) 
is m ade a t  a tim e. Sim ilar m ines are driven in to  the  
sides or chefs of th e  first m ines a fte r th ey  have been 
opened up. These secondary mines, which run  
parallel to  th e  cen tral channel, are spaced 0 -8  
m etre (2 -6 ft.) ap art. This procedure resu lts in  a 
checkerboard p a tte rn  th a t  brings down the  slate  in 
rectangular blocks. A fter a series of these 
“  rounds ” has been drilled th ey  are loaded and  
fired sim ultaneously. The prim ary  mines are 
charged w ith  a  slow-acting explosive and th e  cross 
m ines w ith  a  b risan t or quick-acting explosive. 
In terven ing  blocks of stone left in place betw een the 
criss-crossing m ines also are drilled and blasted  
down as th e  work proceeds.

Following th e  sho t footbridges or fo n ts  are 
suspended from  th e  roof to  enable th e  w orkm en to  
reach th e  rock overhead and to  b a r down loose pieces 
th a t  would otherw ise endanger th e  m en below. 
This operation  is called decalabrage. U ntil i t  is com 
pleted  and  th e  workings are deem ed safe or, as the  
F rench say, perfectly  decalabree, o ther m em bers of 
th e  crew are no t p e rm itted  to  approach th e  stone 
th a t  was blasted  down. This m ateria l is "  worked 
on th e  spot. B ig blocks are reduced to  pieces th a t  
will clear th e  shaft and  th a t  can be hoisted  by  th e  
available m achinery, th e  a im  alw ays being to  ob tain  
th e  largest possible num ber of blocks of m axim um  
size. The w aste is left where it is, th u s building up 
th e  floor so th a t  i t  can be kep t close to  th e  roof as 
overhead ex traction  progresses.

Three successive banks are b rough t down in th e  
m anner described and th en  th e  collector is ab an 
doned and  a new one is driven a t  th e  higher level. 
A nother se t of cross-cuts is advanced to  th e  vein 
from  th e  new collector, a fte r which th e  cycle of 
operations is repeated . If th e  th ree  banks broken 
down are each 6  m etres (19-68 ft.) high  there  will 
be a collector and system  of cross-cuts every 18 
m etres ; if th e  banks are 3 m etres h igh  th e  vertical 
in te rval betw een collector and  cross-cuts will be 
9 m etres. In  the  la tte r  case and w ith  a cham ber 
having an  area 6 f 1,000 square m etres (1,196 sq. yd.)
9,000 cubic m etres (9,771 cu. yd.) of stone, in  the  
solid, will be brought down. The proportion  of th is 
to ta l th a t  is of suitable size and of good enough 
q u a lity  to  be raised to  th e  surface for finishing in to  
m arketable p roducts determ ines th e  m onetary  
re tu rn .

I t  is app aren t from  th e  foregoing th a t  the  
operator m ust fix th e  dim ensions of th e  cham bers 
so as to  ensure an  o u tp u t of sufficient q u a n tity  to  
yield a profit. Inasm uch as one dim ension of th e  
cham ber is lim ited  by  th e  w idth  of th e  vein th e  
size of th e  opening is determ ined by th e  length to 
which it  is ex tended along th e  vein. No general 
y ardstick  can be applied because th e  character of 
th e  slate  also influences th e  size of th e  cham ber. 
V ariation  in doux (sp littab ility  and  freedom from 
faults) necessarily has to  be considered, as well as 
th e  tendency of th e  stone to  b reak  o u t or otherw ise 
to  undergo geological accident. Accordingly th e  
technical knowledge of th e  engineer in charge, the 
skill w ith  which he plans th e  work bo th  as regards

ex tractio n  and subsequent m anufacturing  opera
tions, is a big factor in  conducting  th e  en terprise  on 
a favourable cost basis. Cham bers w ith  th e ir  longer 
dim ension reaching 40 or even 50 m etres (131 to  
164 ft.) have been worked successfully, b u t m ost of 
those now being exploited are in th e  range of 2 0  to  
30 m etres.

The th ickness of th e  banks to  be broken down 
depends upon th e  n a tu re  of th e  stone. The softer 
i t  is, th e  m ore fragile, and th e  m ore likely i t  is to  
frac tu re  bad ly  upon  im pact w ith  th e  floor. Fo r th is 
reason some banks now being worked are only 
2 m etres (6-5 ft.) high and th is  perm its keeping the  
floor close to  th e  rock in  place so th a t  th e  la tte r  has 
to  fall only 1 m etre  or less, instead  of 5, 8 , o r even 
11 m etres as in  th e  case of th icker banks. Shock and, 
consequently, ru p tu rin g  will obviously be less. 
U nder these conditions there  are o ther benefits. 
W hen th e  floor is close to  th e  roof i t  is unnecessary 
to  erect bridges to  give access for trim m ing  afte r 
b lasting. This saves n o t only labour b u t also th e  
wood and  iron of which those stru c tu res  a re  m ade.

The ex ten t to  which th e  m ines are advanced a t 
each w orking likewise is sub ject to  change. If the 
grain  of th e  rock becom es unfavourable a t  a  certain  
distance from  th e  face th e  blast-holes are stopped 
a t  th a t  poin t. In stead  of being uniform ly 1 -2 m etres 
in length th ey  m ay range from  0-95 m etre  up  to  
1 -90 m etres. In  ad d ition  th e  spacing betw een 
m ines m ay be reduced b e tte r  to  m eet conditions. 
As a  result th e  in terven ing  slab of stone is som e
tim es so narrow  th a t  a  sm all charge of pow der is 
sufficient to  detach  it.

Only th e  developm ent of pow er m achinery  m ade 
th is  m ining m ethod possible and th ere  has been a 
growing tendency  to  ad o p t m ore and  more 
m echanical aids. To-day all th e  cham bers are well 
lighted w ith  e lectricity , th e  large blocks are handled 
underground by  pow er-driven hoists, and  tra n s
porta tio n  to  the  p it b o tto m  has been speeded by th e  
use of rail cars designed for the  purpose. Compressed 
a ir serves to  advan tage  in num erous ways and  all 
drilling is done w ith  m echanical rock-drills. W hen 
hand drilling was practised  tw o m en could drive 
mines a t  th e  ra te  of 3 m etres (9-8 ft.) p er shift, 
whereas one drill operator can now p u t in  holes for 
20 to  25 m etres (65 to  82 ft.) of advance in  th e  
sam e period. The m odern rock-drill has also m ade 
it practicable to  w ork banks th a t  are only 2  m etres 
thick. This would n o t have been econom ically 
feasible w ith  m anual m ethods because of th e  greatly  
increased num ber of drill holes required. The 
applications of compressed a ir on th e  p ro p erty  
described are so extensive th a t  th ree  2 0 0 -h.p. 
compressors are needed to  furnish it.

E very  block of sla te  th a t  is su itab le  for th e  
m aking of usable p roducts is ho isted  to  th e  surface 
and  th en  tran sp o rted  to  workshops for processing. 
The m anufacturing  procedure has undergone evolu
tions ju st as has th e  ex tractio n  of th e  stone. In  the  
beginning th e  tools utilized were so crude th a t  only 
th ick  slate  could be tu rn ed  out. T his was ‘' dressed ’ ’ 
to  a geom etric p a tte rn  by allowing each edge to  over
lap a bar of iron or block of wood and  th en  strik in g  
the  projecting  m aterial to  trim  th e  stone evenly. 
The adven t of steel chisels w ith  th in  and  flexible 
blades p erm itted  finer sp litting , un til, finally, the  
prevailing thickness of 3 m illim etres (0 118 in.) 
was arrived  at.

Then cam e th e  dressing m achine which is now 
used in  all slate-producing centres. I t  w orks on 
m uch th e  sam e principle as th e  m achine th a t  is
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employed for trim m ing  photographic p rin ts and 
th a t  has a  m ovable knife held in  fixed position a t 
one end. This blade is raised and th en  brought 
dow n to  act shearlike against the  ou ter steel-clad 
edge of a  tab le  on which th e  slate  is placed. The 
first un its  were operated  by hand, b u t to -day  th ey  
are controlled by a foot pedal, thus p erm itting  the  
w orker to  use b o th  hands to  hold th e  slate. A scale

m arked on th e  tab le  enables him  to  trim  each th in  
slab to  th e  exact dimensions of th e  various s tandard  
shingles.

The m anufacturing process involves th ree  stages. 
Blocks coming from underground are first cu t in to  
th ick  plates, called repartons. These are nex t 
sp lit in to  slabs having th e  thickness of finished 
shingles.

G eology at Eldorado, Great Bear Lake
A review of operations of E ldorado Mining and 

Refining, th e  Crown C om pany now operating  th is 
silver-gold-uranium  producer on G reat Bear Lake, 
in th e  C anadian N orthw est Territories, appears in 
the  C anadian M in in g  and M etallurgical B ulletin  
for Septem ber. The following notes are abstrac ted  
from  th e  section on geology and m ineralogy con
trib u ted  by  R. M urphy, who says th a t  i t  has been 
shown th a t in the  largely granitic country  along the 
east side of G reat Bear Lake th e  Echo B ay d istric t 
is one of several underlain  by  older rocks. These 
have been divided in to  th e  Echo B ay and Cameron 
B ay groups. The form er are strongly  altered sedi
m ents, porphyries, and lavas ; the la tte r  and 
younger group is predom inan tly  sedim entary  and 
far less altered.

Associated w ith  th e  granite, which everywhere 
in trudes the  sedim ents and volcanics, are earlier 
differentiates. L ater th an  all these rocks are various 
basic intrusives, collectively term ed diabase. All 
the  rocks are of Pre-C am brian age.

The rocks in  th e  vicin ity  of the  m ine m ay be 
tabu la ted  as follows, num bered from oldest to  
youngest : In trusives  : (9) L ate diabase ; (8 ) early  
d ia b a se ; (7) aplite  ; (6 ) granite  ; (5) diorite.
Echo B a y  Group : (4) Porphyritic  lavas and pyro- 
clastics ; (3) felspar p o rp h y ry ; (2) sedim ents ;
(1) m assive tuff.

A t LaBine po in t th e  principal rocks are the 
lowest recognized m em bers of th e  Echo B ay group, 
a  series of fine to  dense, dark, uniform  rocks of 
uncertain  origin, b u t presum ed to  be tuffs. Very 
little  is known as to  their relationship w ith the  
succeeding sed im entary  m em ber, which is highly 
quartzose and varies widely in appearance.

S tr u c tu r e

The stru c tu re  in the  Echo B ay group is mono- 
clinal. The strike  of the  series is no rth -easterly  and 
the  general dip is abou t 40° to  the south-east, aw ay 
from the granite. Steep dips and local folding, as a t  
LaBine point, are found near th e  granite  contact, 
b u t aw ay from the  granite  average dips decrease 
u n til th e  beds are nearly  horizontal.

In  the  mine area the recognized stru c tu re  involves 
only the three lowest m em bers of the Echo Bay 
group— the m assive tuff, the  sediments, and the 
porphyry . These th ree  m em bers are folded on axes 
s trik ing  no rth -north -east, w ith  folds plunging 
slightly  to  the  north . The details have been d e te r
m ined principally  by  tracing  the porphyry  bands, 
a lthough  some supporting  evidence has been found 
by m apping in the  sediments. A cross-section 
th rough  th e  mine would show on the west a syncline 
w ith  porphyry  enclosing sedim ents to  a dep th  of
1 ,0 0 0  ft. and on the  east an open anticline w ith  the  
gently  rolling porphyry  sheet outcropping over a 
wide zone.

From  th e  disposition of th e  folds w ith  respect to  
the  m argin of th e  g ran ite  i t  would appear th a t the 
folding is a  consequence of th e  in trusion  of the  
b atho lith . No such obvious association can be 
claimed for the  m ajor fau lts in the  area, to  which 
th e  vein fractures are related. These faults fall 
roughly in to  two groups, strik ing  east of north  and 
north -east, respectively. They have a strong topo
graphic expression and dislocations are m easured in 
miles. Num erous lesser fau lts and  fractures are 
developed in  complex p a tte rn  over a  wide area. 
These "  b reaks,” deeply eroded, form  th e  m any  
narrow  valleys, clefts, and crevices which are so 
noticeable a  feature of th e  topography. The 
m ajority  have a north-easterly  bearing, b u t some 
strike sou th  of east, particu larly  where th e  fractures 
fan ou t in horsetail arrangem ent from a m ain break. 
The faults are often sealed by  m ineralization of the 
quartz-haem atite type, in extrem e cases form ing 
veins hundreds of feet in  w idth.

T he period of faulting was sufficiently extended 
to  affect all the  rocks in the area, though the  later 
diabase has suffered only m inor displacem ent. 
W here diabase cuts th rough  a  fau lt zone there  are 
always certain  m ud seams which displace it  a few 
feet.

The com plexity of the  faulting and the  brecciated 
" open ” appearance of th e  fau lt zones suggest th a t  
the  m ovem ents have taken  place a t  shallow depths. 
I t  seems unlikely th a t  the  faulting can be ascribed 
to  th e  deep-seated forces favouring th e  em place
m ent of th e  granite.

The vein fractures a t  the  mine are clearly a  related 
group. They are regularly disposed across LaBine 
po in t a t  abou t 600-ft. in tervals, dipping to  the  
n o rth  and w ith  strikes converging to  the north-east. 
No. 1, the  m ost southerly, is a strong shear zone up 
to  40 ft. in  w idth, which has been followed by 
workings and diam ond-drill holes for over 5,000 ft. 
The apparen t horizontal displacem ent is 300 ft. and 
the  m ovem ent is left-handed. No. 2 and No. 3 are 
s truc tu ra lly  m inor breaks. They consist of narrow  
sub-parallel shearings and related tension members. 
D isplacem ents do not exceed 20 ft. and m ovem ents 
in opposing directions have been observed in different 
p a rts  of the  zones. The northerly  vein, called the 
D um py vein, is ano ther strong shear, roughly 
parallel to  No. 1. There are o ther lesser fractures 
b u t all fit in to  the  p a tte rn , fanning o u t through the 
block of ground betw een th e  m ain shear zones. 
This p a tte rn  of shearing and supplem entary  
fractures is frequently  repeated in the  area, b u t no 
o ther group w ith in  a radius of th ree  miles has been 
recognized as of equal economic im portance.

M in e r a lo g y

The m ineralogy of th e  pitchblende deposits has 
been trea ted  in deta il by  K idd and Haycock,
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who have identified m ore th an  fo rty  m etallic 
m inerals and described th e  paregensis .1 The follow
ing description is concerned only w ith  observations 
in  th e  field.

The veins are composed prim arily  of quartz , 
carbonate, and haem atite in vary ing  proportions, 
w ith  a  m inor am oun t of chlorite. P itchblende, 
chalcopyrite, nickel-cobalt m inerals, b ism uth , silver, 
argen tite , galena, and  p y rite  are th e  m etallic 
m inerals read ily  identified. D eposition has tak en  
place p robably  in  four d is tin c t stages and  has p ro 
duced diverse typ es of veins, depending on the  
conditions of th e  frac tu re  zones. In  large shear 
zones stockw orks have form ed ; in  narrow  fractures 
there  are clean-cut p ersisten t veins. All veins carry  
num erous inclusions of th e  wall-rocks and, as an 
extrem e instance, No. 3 vein is a breccia cem ented 
b y  a  little  vein m aterial.

The No. 1 zone shows th e  m ost com plex re la 
tions. The earliest filling has been q u a rtz  w ith  
seam s and  inclusions of chlorite and  a little  carbon
ate. These veins carry  some pyrite , b u t no o ther 
m etallic m inerals. The q u a rtz  shows no banding 
and  m ay, in fact, be hypotherm al. The succeeding 
quartz-haem atite m ineralization is th e  m ost ab u n 
d a n t in th e  zone. Veins of th is  ty p e  are up to  10 ft. 
wide and form  stockw orks up  to  40 ft. wide. The 
qu artz  is banded and sta ined w ith  haematite, 
form ing parallel and  concentric structures. 
Num erous vugs, occasionally a few feet in diam eter, 
are lined w ith  crystals of carbonate, haematite, 
quartz , and chalcopyrite. Carbonate, apparently , 
constitu tes th e  end phase. P a rts  of th e  vein are a 
dense, solid, rose-red chert. Veins of the  haematitic 
qu artz  cu t across m asses of th e  chloritic quartz . 
In  detail the  con tacts show in tim ate  penetration  
in to  th e  earlier q u artz  and it is probable th a t, in th e  
process of refilling the  zone, the  chloritic quartz  
has been largely replaced.

N arrow  bands of sulphides, arsenides, bism uth, 
silver, and p itchblende are found in  th e  quartz- 
hEematite veins. T hey show a consistent preference 
for the  cherty  phases of the  vein and are less a p t to 
appear in  th e  p rom inently  banded and  vuggy 
portions. Since these  shoots of ore appear only 
locally in th e  quartz-haem atite zone th ey  m ay 
represent a separate th ird  stage of m ineralization. 
On th e  o ther hand  th e ir association w ith  certain  
phases of th e  haem atitic qu artz  suggests a fairly  close 
relationship.

The segregation of th e  various m etallic m inerals 
separately  in  lenses in th e  vein is characteristic, 
a lthough megascopic in tergrow ths of these m inerals 
on the  scale of a  h and  specimen are n o t unusual. 
Thus pitchblende and nickel-cobalt m inerals m ay 
occur as separate stringers several inches ap art 
and  veinlets of b ism uth  and calcite m ay be sim ilarly 
isolated. This veining w ith  various m inerals would 
appear to  offer m any  opportun ities for d e te r
m ining th e  sequence of th e  m etallic m inerals. Such 
opportun ities are rare, however, and th e  d e ta ils  in 
observed instances are conflicting.

The m etallic m inerals are n o t co-extensive. The 
nickel-cobalt m inerals have a wider d istribu tion  
in th e  vein th an  th e  pitchblende and th e  la tte r  
m ay occur w ith  only negligible am ounts of the  
o ther m inerals. Silver, though  shown by  assay  to  be 
p resen t th roughou t th e  vein, is, in  visible particles,

1 K i d d ,  D. F., and H a y c o c k ,  M. H . ,  "  M inera- 
graphy  of th e  Ores of G reat B ear L ake,” Geol. Soc. 
Am., B ull., Vol. 46, No. 6 , 1935.

very  e rra tically  d istribu ted . I t  occurs as dendrites 
in  buff carbonate  veins, as in tergrow ths w ith  th e  
nickel-cobalt m inerals, and  as p lates and  wires in 
th e  pitchblende. On th e  field evidence some of th e  
silver is surely placed as th e  youngest of th e  m etallic 
m inerals.

The pitchblende m ay form solid bands up  to  a 
foot wide and  m asses up to  several feet wide. Most 
com m only, however, i t  occurs as persisten t lensing 
veins a  few inches wide, or as a  lacing netw ork  of 
stringers w ith  som e coarse d issem ination. The 
lim its of th e  ore are generally  well-defined and  once 
beyond those lim its only an  occasional spo t of 
pitchblende is found. M easurem ents of th e  rad io
a c tiv ity  in th e  rem ainder of the  vein show th a t  
u ran ium  m inerals are absent.

In  th e  la s t recognized stage of m ineralization  in 
th e  No. 1 zone sm all veins of quartz , carbonate, and 
chalcopyrite  have been in troduced, cu ttin g  all o ther 
veins. Vugs in th e  older veins have also been filled, 
or lined, w ith  b rillian t clusters of crystals. This 
m ineralization is younger th a n  th e  la te r diabase 
dyke. W here the  la tte r  cuts No. 1 zone it  is itself 
cu t by  a few veinlets of q u a rtz  and  carbonate. 
C arbonate veins in  th e  diabase on C obalt island 
contain  m etallic b ism uth  and nickel-cobalt m inerals. 
No silver has been found in  these veins, b u t a t 
Gunbarrel inlet, 40 miles south, a  calcite vein 
cu tting  th e  younger diabase does carry  silver. I t  is 
possible th a t  all th e  silver m ay  be a ttr ib u te d  to  th is 
las t stage. This is tru e  also of galena, which is 
p resent w ith  the  silver in  sm all am ount. Narrow  
veins of galena, norm al to  No. 1 zone and offsetting 
its con tacts slightly, are clearly a la te  phase of the  
m ineralization.

E xtensive and prolonged m ovem ent has taken  
place on th e  No. 1 zone. The foot-wall fau lt is 
strongly  developed, contain ing  up  to  3 ft. of gouge. 
B ranch faults lace th e ir w ay th rough  th e  zone from 
side to  side, c reating  extrem ely  weak ground. 
F au lting  has continued a fte r th e  in trusion  of the  
la te r diabase, as indicated  by  m inor displacem ents 
of the  dyke contacts. A few vein le ts of q u a rtz  and 
carbonate, possibly belonging to  th e  youngest stage 
of m ineralization, are found in th e  gouge. In  a few 
places lenses of m assive chalcopyrite  several feet 
wide, w ith  a dense “ m uddy  ” appearance, appear to  
have replaced th e  gouge.

T he D um py zone resem bles th e  No. 1 zone, 
a lthough deposition has tak en  place on a m uch 
lesser scale. The zone is m arked b y  an  abundance 
of chalcopyrite, in  irregular masses, of th e  same 
ty p e  as noted  in  th e  No. 1 zone.

No. 2 and No. 3 veins each have  th e ir  own 
characteristics. There is no evidence here of th e  
extended period of m ineralization  recognized in the  
large shear zones. Various sections of these veins 
show d istin c t and  different p a r ts  of th e  general 
m ineralization. T he openings m u st have- been 
accessible for re la tively  brief and  critical periods.

In  p a r t  No. 2 vein is a beau tifu lly  banded 
carbonate, including some rhodochrosite. P itc h 
blende occurs as seams and  bo tryo idal c rusts and  a 
few sections are rich in silver. Haem atite, chalco
pyrite , and nickel-cobalt m inerals are com m on and 
fluorite m ay be present. There is no fau lting  and  
everyth ing suggests q u ie t and u n in te rru p ted  
deposition in an  opening p robab ly  produced by 
tension. The rem ainder of th e  No. 2 vein lies along 
narrow  chloritic shearings. Strong quartz-haem atite  
veins carry  some of th e  pitchblende. O ther shoots 
are sparsely m ineralized zones in which p itc h 
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blende is spotted  through th e  schist, accompanied 
by a  few stringers of quartz  and  carbonate.

No. 3 zone is also sparse in vein m aterial. The 
breccia, up to  5 ft. wide, is sharp ly  defined and 
contains num erous fine and coarse angular frag
m ents in a  d a rk  m atrix . D issem inated pitchblende 
and  chalcopyrite, occasional masses of pitchblende, 
and a very  few q u a rtz  and carbonate  veinlets have 
been introduced. The breccia zone m ay die out, 
leaving only a th in  gouge seam  to  m ark  th e  zone, 
b u t th e  pitchblende m ay  persist as spots in the  gouge. 
The pitchblende in  No. 3 zone forms a  high p ro 
portion  of th e  to ta l m ineralization and th is  is true  
of m any  o ther m inor occurrences in the  district.

The characteristics of these veins are those of 
deposits formed under m oderate conditions of 
pressure and  tem perature. The veins belong in the  
upper p a rt of th e  m esotherm al group.

An unusual featu re  of th e  m ineralization consists 
of coarsely crystalline aggregates which replace 
sedim ents, and to  a m inor degree porphyry , in 
highly irregular fashion. These aggregates consist 
of amphibole, epidote, ap a tite , carbonate, and 
m agnetite, w ith  lesser am ounts of garnet, felspar, 
chlorite, and pyrite . The skarn  m ineralization is 
n o t obviously re la ted  to  any  of the  veins nor to  the  
a ltered zones, b u t th e  am ount of rad ioactiv ity  
w ithin the  areas of occurrence implies some connex
ion ; perhaps i t  is a  p roduct of reaction between 
lim e-rich phases of the  sedim ents and the  invading 
solutions.

The a lte ra tion  of th e  rocks and veins in the mine 
area is prom inent and  th e  “ baked ” appearance 
of all form ations, except th e  la te r diabase, has been 
frequently  rem arked. In  bo th  rocks and veins the 
a lte ra tion  has given rise to  widespread discolora
tion by haem atite and th e  obliteration  of original 
textures. This so-called red a ltera tion , undoubtedly 
related to  th e  quartz-haem atite period of m ineraliza
tion, affects th e  quartzose rocks m ost severely, bu t 
where a lte ra tion  is in tense there  is little  selectivity. 
The rocks are then  reduced to  a  dense reddish 
" jasperoid .” The exact n a tu re  of th e  a lte ra tion  has 
no t been determ ined, b u t quartz , haematite, 
m agnetite, sericite, chlorite, and carbonate are 
obvious constituents.

Going aw ay from the  m ine the  degree of a lte ra 
tion falls off, b u t the  m ineralization, is so pervasive 
th a t in no case can it  be said th a t  exam ination  has 
been carried beyond th e  zone of a lte ra tion . The 
d istribu tion  of th e  a lte ra tion  poin ts to  the  mine as 
being a centre of m ineralization in the  d istric t and 
indicates th a t  th e  veins and a ltera tion  have a 
common hydro therm al source. In  a  geophysical 
exam ination of th e  area B ran t has noted an  u n 
usually  high m agnetite  con ten t of th e  rocks on 
LaBine point. The percentage of m agnetite  de
creases aw ay from th e  mine, thus giving further 
evidence as to  th e  locus of m ineralization.

The envelope of reddish “ jasperoid ” enclosing 
the  veins is th e  m ost intense form of alteration. 
W ithin 4 or 5 ft. of th e  vein there  are seldom 
even recognizable rem nants of the  wall-rock. 
A lthough the  w idth  of th e  altered zone is roughly 
proportional to  th e  w idth  of the  vein there  are 
exam ples of unusual penetration , probably  on 
num erous sm all m ineralized fractures. The red 
a lte ra tion  m ay m ark  areas in which veins are con
cealed and is therefore a useful guide in exploration.

In  the larger shearings there  are, in addition  to 
th e  red alteration , strongly  developed talcose and 
chloritic zones. The chloritic phase is poorly veined

and has probably  no t been long accessible to  th e  
altering  solutions. The buff and reddish talcose 
phases are various advanced stages accom panying 
a b u n d an t vein deposition.

O re D e p o s it io n

The ore-bodies are, for th e  m ost p a rt, narrow  
lensing streaks of pitchblende in a m uch larger 
volum e of vein m aterial. Shoots of m inim um  
stoping w id th  range in length  from 50 ft. to  700 ft. 
and  have been followed vertically  for m ore th an  
600 ft. The ore-bodies locally widen to  as m uch as 
15 ft. because of the  occurrence of m ultiple stringer 
zones and masses of pitchblende.

There are two recognized factors in ore deposi
tion— the wall-rock and the  n a tu re  of the openings. 
The best evidence of their influence is offered in 
th e  case of veins in narrow  fractures. In the large 
shear zones, where the proportion  of to ta l vein 
m aterial to  ore is very  high, i t  is difficult to  dem on
s tra te  an y  effective control.

The optim um  of control m ust have existed during 
the  period of form ation of No. 2 vein. The zone is a 
composite of shear and tension members, over
2 ,0 0 0  ft. in length, each p a r t  of which carries some 
ore. The rocks in tersected  by  th e  zone are sedi
m ents, porphyry, and early  diabase. Most of the  
ore-shoots have been found in sediments, apparen tly  
favouring th e  finely banded phases. Some ore occurs 
where th e  shear has followed the  contact of the  
sedim ents and early  diabase. The larger ore-shoots 
in the  sedim ents m ay extend a short d istance in to  
ad jacen t porphyry, b u t a p a rt from th is no ore is 
found in the  porphyry. In  longitudinal sections the 
general term ination  of the  ore-shoots a t  the  por- 
phyry-sedim ent con tact is very striking.

The noticeable constriction of th e  fractures on 
entering the  porphyry  has n o t resulted in the 
exclusion of vein m aterial and does not, therefore, 
fully explain th e  absence of ore. The sedim ents 
have been affected by  vein a lte ra tion  to  a  much 
greater degree th an  th e  porphyry. They m ust have 
exercised a correspondingly greater influence, 
chemically, on the  vein-form ing reactions. The 
more favourable chemical environm ent of th e  open
ings in the  sedim ents and th e  restricted  passage of 
solutions through the  porphyry  have probably 
combined to  localize the  ore-shoots.

The greater proportion  of th e  ore in No. 2 vein 
occurs in the  tension member. This fracture is filled 
w ith a well-banded carbonate, carrying a b e tte r  
th an  average percentage of pitchblende.

In  No. 1 zone the  large veins have been localized 
by  slight changes in a ttitu d e  of th e  shear. A t least 
th is is suggested by  developm ent work to  date.

In  shallow-seated deposits changes in the  grade 
and m ineralogy of the  ore m ay be expected w ith 
depth. W ithin the  range of the  mine workings, no 
significant changes have as y e t been recognized. 
Areas of ore on the  lowest developed level are of 
b e tte r th an  average grade and show the usual suite 
of m inerals. There is noticeably less botryoidal 
s tru c tu re  in the  pitchblende of the  lower ore- 
bodies— the only known change th a t m ay be 
related to  depth. The silver ore-shoots, on the  other 
hand, are definitely related to  the surface. They do 
n o t continue below a few hundred feet and on the 
field evidence alone the  rich silver ore-bodies appear 
to  be th e  p roduct of secondary enrichm ent.

I t  is usually accepted th a t  ore deposits are related 
in tim e to  one or ano ther of th e  intrusives in an area.
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Som etim es a  closer relationship  is suggested by the  
disposal of th e  ore w ith  respect to  an  in trusive  body, 
or on m ineralogical grounds. There is no evidence 
a t  th e  E ldorado m ine linking th e  pitchblende 
deposits closely to  one p a rticu la r intrusive. The 
more general consideration, th a t  th e  ore solutions 
have had  a com m on origin w ith  th e  granite, faces 
several objections. Principal am ong these are the  
following :—

(1) The fau lts  and  fractures have been form ed a t 
shallow depths, as shown by  th e ir brecciated  and 
open appearance, a fact which co n trasts w ith  th e  
deep-seated em placem ent of th e  granite.

(2) The faulting  is regional in  its  d istribu tion  and 
cannot be re la ted  solely to  the  m ass of g ran ite  lying 
w est of th e  mine.

(3) The fau lts displace several in trusives younger 
th a n  th e  granite, th u s in troducing the  likelihood of a 
considerable in te rval betw een th e  gran ite  in trusion  
and  the  faulting.

(4) Some of th e  faulting  cuts th e  la te r diabase and 
if these final m ovem ents are a ttr ib u tab le  to  th e  same 
forces as th e  earlier ones th e  in te rv al is great 
enough to  m ake im probable any  genetic relationship  
to  th e  granite.

The m ajor fau lts have tapped  an  ab u n d an t source 
of solutions, to  which th e  "  g ian t ” q u a rtz  veins 
bear witness. If  granite  differentiates have origina
ted  a t  th e  sam e tim e th ey  have no t been recognized 
in th e  area.

T he la te r  diabase can be linked w ith  th e  ore 
deposits m ore closely th an  can any  o ther intrusive. 
Some of the  silver is known to  be la te r th an  the 
d iabase and th e  association of th e  tw o elsewhere 
is accepted as evidence of a  comm on source. The 
diabase, however, clearly in tersects the  pitchblende 
veins. I t  has n o t been subjected to  th e  processes 
which have a ltered  th e  veins and  th e  older rocks. 
There are no general considerations indicating  a 
possible relationship betw een the  p itchblende ores 
and  th e  diabase.

The conclusion is th a t, during an  extended period 
of faulting, solutions from an undisclosed source 
have risen to  form  th e  relatively  shallow-seated 
p itchblende deposits'. This period of m ineralization 
cam e to  a  close, b u t ac tiv ity  was renewed during 
in trusion  of th e  la te r diabase, w ith  the  consequent 
deposition of silver.
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Ore-Dressing Notes, T h e  M i n i n g  M a g a z i n e ,  Nov., 
1946.

G r in d in g , S iz in g  : Screens, Classifiers. Screening 
and Classification in G rinding Circuits. S. G r a y ,  
P. M. E l l i o t t ,  Can. M in . M et. B u ll., Sept., 1946.

H a n d lin g , O re : P lant, Coke. M odern Coke
H andling P lan t. Chem. E ng . M in . Rev. (Mel
bourne), Aug. 10, 1946.

L a y o u t ,  P la n t  : Use, . Models. Three-D im en
sional Model Shows th e  Shape of T hings to  Come.
H . G. J a r m a n ,  Mech. H andling , Nov., 1946.

P la n t ,  H y g ie n e  : Control, D ust. The Mill A tm os
phere. Ore-Dressing Notes, T h e  M i n i n g  M a g a z i n e ,  
Nov., 1946.

R a r e  M e ta ls , C a n a d a  : Eldorado, N .W .T .  Milling 
a t  E ldorado. H . M. H o w a r d ,  Can. M in . M et. 
B ull., Sept., 1946.

J S iz in g , S c r e e n in g  : Use, Closed-Circuit. F ine
Screens in G rinding. W . M. S t e p h e n .  C an. M in . 
M et. B u ll., Sept., 1946.
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C o m p a n y  M e e t i n g s  a n d  R e p o r t s  S e c t i o n

JOHANNESBURG CONSOLIDATED INVESTMENT CO., LTD.
(Incorporated in the Union o f  South A fr ica .)

M ining C om p an ies’ R eports for Q uarter E nded S ep tem b er 30 , 1946 .
G e n e r a l  R e m a r k s . — The revenue from gold has been calculated on the  basis of gold a t  172s. 6 d. per 

ounce fine. In  determ ining the  payable developm ent footage gold has been taken  a t  172s. 6 d. per ounce 
fine. The developm ent figures are the  actual results of sam pling of developm ent work on reef ; no 
allowance has been m ade for m odifications which m ay  be necessary when com puting the  ore reserves.

During the  q u arte r working expenditure showed a fu rther increase under various headings, and in 
particu lar by  reason of the  inclusion in the  working costs for Septem ber of the  additional cost of living 
allowance paid to  European employees w ith  retrospective effect from May 1, 1946.

6 , L o thbury , London, E.C. 2. November 11, 1946.

E a s t  C h a m p  d ’O r  G o ld  M in in g .  

Issued Capital . . .  £259,875.
Crushed 80,000 tons ; yielding 16,330 oz.

R evenue from Gold W orking Costs

Sundry Revenue 
Profit for Quarter

£140,850114.562
£26,288895
£27,183

P er ton. 
£1 15 3 1 8  8
£0 6

W orking costs per fine oz. gold produced £7 0s. 4d.Taxation for the  Q uarter is estim ated a t £9,374.Expenditure on Capital Account £429.
DEVELOPM ENT FOOTAGE sampled 2,435 ft. Payable, 1,380 ft., having average value 10 7 dw t. over 21 in. Unpayable, 1,055 ft., having average value 2-2 dw t. over 37 in.

N e w  S t a t e  A r e a s .
Issued Capital . . .  £1,514,037.

Crushed 338,000 tons ; yielding 61,250 ozRevenue from Gold . .  . .  £528,279W orking Costs . .  . .  386,075

Sundry Revenue 
Profit for Quarter

Per ton . 
£1 11 3 1 2 10
£0 8 5

£146,566
W orking costs per fine oz. gold produced £6 6s. Id . Governm ent's share of profits and taxation for the quarter extim ated a t £83,502.Expenditure on Capital A ccount £1,205.
DEVELOPM ENT FOOTAGE sampled 4,235 ft. Payable, 1,683 ft., having average value 17-9 dw t. over 15 in. U npayable, 2,552 ft., having average value 3 9 dw t. over 10 in.

G o v e r n m e n t  G o ld  M in in g  A r e a s .  
Issued Capital . . .  £1,400,000

Crushed 673,000 tons ; yielding 118,952 oz.
R evenue from Gold . .  . .  £1,025,965
W orking Costs . .  . .  906,625

£119,340 10,989Sundry Revenue 
Profit for Quarter £130,329

W orking costs per fine oz. gold produced £7 12s. 5d. Governm ent’s share of profits for the  qu arte r estim ated a t £15,887.Expenditure on Capital Account £4,015.DEVELOPM ENT FOOTAGE sampled 9,885 ft. Payable, 3,550 ft., having average value 7 0 dw t. over 51 in. Unpayable, 6,335 ft., having average value 1-9 dw t. over 43 in.

R a n d f o n t e in  E s ta t e s  G o ld  M in in g .

P er to n .

£1 10 6 1 6 11
£0 3 7

Issued Capital

Crushed 1,077,000 tons ;
Revenue from Gold W orking Costs

Sundry Revenue 
Profit for Quarter

£4.063,553.

yielding 134,429 oz.
. .  £1,159,453 . .  1,039,506

£119,94710.107
£130,054

Per ton. 
£ 1 1 6  0 19 3
£0 2 3

W orking costs per fine oz. gold produced £7 14s. 8d.There was no liability for taxation for the  quarter. 
Expenditure on Capital Account £51,242.DEVELOPM ENT FOOTAGE sampled 9,990 ft. Payable, 4,415 ft., having average value 6.5 dw t. over 33 in. Unpayable, 5,575 ft., having average value 2 -5  dwt. over 37 in.

THE BRITISH METAL CORPORATION LIMITED
H EA D  O FFIC E

PRINCES HO USE, 93, GRESHAM STREET, LO N D O N , E .C . 2
T el. No. Monarch 8055

U .K . BR A N C H ES

17, SUMMER R O W , BIRMINGHAM
T el. No. Central 644I

47, W IN D  STREET, SW AN SEA
T e l. No. Swansea 3166

O VERSEA S A SSO C IA TES
The British  Metal Corporation 

(Canada) Lim ited 
Dominion Square Building 

M ontreal, Canada

The B ritish  Metal Corporation 
(India) Lim ited 

P .O . Box No. 743 
7, Fancy Lane, 
Calcutta , India

Burma Minerals and 
Metals Co. Ltd. 

Mercantile Bank Building 
556, Merchant Street 

Rangoon, Burma

C . Tennant Sons and C o . 
of New Y o rk  

Em pire State Building 
New Y o rk  I
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R O S T E R M A N  G O L D  M IN E S , L T D .
Directors : G. J . S. Scovell (Chairman), Ian  Anderson, E. C. Baillie, G. J . F. Forbes-M angan, A. H . Moreing. 
C onsulting E ngineers and General M anagers : Bewick, Moreing, and  Co. Secretary : G. A nderson. Office: 

20, Copthall Avenue, London, E.C. 2. Formed  1935. C apital issued : ¿512,635 in  5s. shares.
B usiness : O perates gold-m ining p roperties in  K enya Colony.

The eleven th  o rd inary  general m eeting  of R oster- 
m an  Gold Mines L td ., was held on O ctober 22, 
a t  20, Copthall Avenue, E .C., Mr. G. J . S. Scovell 
presiding.

T he following are ex trac ts  from  th e  s ta tem en t by  
th e  chairm an  which was circu la ted  w ith  th e  report 
and  accounts for th e  year ended Decem ber, 31, 
1945 :—

A final dividend of l f % ,  m aking a to ta l of 4^%  
for th e  year 1945, and an  in te rim  dividend of 
l f %  i° r  1946, b o th  less ta x  a t  9s. in  th e  ¿, will be 
p a id  sim ultaneously on N ovem ber 22, 1946.

In  th e  profit and  loss account th e  increase of 
¿5,971 in  th e  value of gold recovered over th e  
preceding year has been m ore th a n  offset b y  a 
su b stan tia l rise in  developm ent of ¿8,141 and  in 
ad d ition  by  an  increase of ¿3,667 in th e  cost of 
tre a tm e n t due to  a v a rie ty  of causes, b u t m ainly  to  
heav ier costs of chem icals and  handling.

T he to ta l developm ent w ork consisted of 4,891 ft. 
of m ain  and  1,498 ft. of subsid iary  developm ent, an  
increase of some 30% over th e  previous year. The 
m ain  w ork com prised 156 ft. shaft sinking and 
848 ft. crosscutting , while th e  2,206 ft. driving and 
1,681 ft. rising  and  w inzing were m ain ly  on th e  
No. 4 Footw all Reef and  w hat is now known as the  
Q uartz  Vein.

D uring  th e  year 46,970 tons of ore were trea ted  for 
a  recovery  of 18,982 fine oz. gold, being an  average 
of 8  08 dw t. per ton , th e  ex tractio n  being 92-22%. 
W orking costs, including developm ent, royalty , and 
London expend itu re , am ounted to  50s. 8 d. per ton, 
com pared w ith  45s. 7d. in 1944. T his rise of 5s. Id. 
per ton  is m ainly  accounted  for b y  expenditu re  on 
developm ent, which in  1945 was 8 s. and in  1944 was 
4s. 6 d. per ton.

In  his rep o rt of h is v is it to  th e  m ine, Capt. A. H. 
M oreing s ta te d  :—

In  M arch th is  year I pa id  a v isit to  th e  mine. 
A t th a t  tim e  th e  lowest p o in t reached w as a winze 
from  th e  b o tto m  of th e  9 th  level. Now th e  sha ft has 
reached th e  2 1 s t level and  in  betw een these  tw o 
po in ts an  im m ense am oun t of developm ent w ork  has 
been done. All th is  has been accom plished in  spite 
of th e  dislocations caused by  war. D uring  th e  war 
years i t  was n o t possible to- m ake any  add itions to  
p lan t and  m achinery  and  th e  am o u n t of electric 
power and com pressed a ir available are becom ing 
inadequate  for th e  dep th  a t  which th e  m ine is now 
w orking and  also for th e  m uch g reater dep ths which 
we expect to  reach.

I recom m ended to  th e  B oard  on m y re tu rn  th a t  
tw o m ore generators of sim ilar design to  those now 
in use be installed  and  th a t  a  new com pressor of 
1,500 cu. ft. be purchased. L a te r  a  th ird  generator 
and add itional com pressors of th e  new ty p e  should 
be added. This will m ean th a t  th e  m ine will be 
equipped w ith  a generating  and  com pressor p lan t 
of hom ogeneous design. The B oard  has agreed w ith 
these  recom m endations and  orders have  been placed 
for th e  first units.

The m ost d istu rb ing  feature  is th e  underground 
labour position. The A frican population  is in 
possession of large sum s of m oney and  there  is a 
m arked  tendency  for th e  m en to  rem ain  in th e  
reserve and n o t to  offer them selves for work. My 
opinion is th a t  th is  phase will pass, b u t it  m ay  be a 
considerable tim e  before i t  does. I am  satisfied th a t  
th e  possibilities w arran t sober optim ism  and  th a t  
th e  serious problem s w ith  which we are confronted 
will pass away.

The rep o rt was adopted .

N EW  CONSO LIDA TED  GOLD FIELDS G R O U P O F CO M PA N IES.
N O TIC E TO SH A R E H O L D E R S.

N O TIC E IS H E R E B Y  G IV EN  th a t  th e  O rdinary  General M eetings of th e  underm entioned 
Companies will be held in th e  B oard Room, Consolidated Gold Fields Building, 75, Fox S treet, Johannesburg , 
as follows, viz. :—

N am e of Com pany 
(each of which is incorporated 
in  th e  Union of South Africa)

D ate  of M eeting Tim e
T ransfer Books and  R egisters 

of M em bers will be closed 
from  (both days inclusive)

L ibanon Gold M ining Co.,
L td ...........................................

V enterspost Gold Mining 
Co., L td .

W est W itw atersrand  Areas, 
L td .

T he Sub Nigel, L td . .

W ednesday, 13th Nov., 1946 

do. 

do.
W ednesday, 20th  Nov., 1946

10.15 a.m.

11 a.m .

12 noon 
11 a.m.

8 th  to  13th Nov., 1946 

do. 

do.
15th  to  2 0 th  N ov., 1946

B y Order of th e  Boards,
G. H. W ARD,

4 9 ,  M o o r g a t e ,  E.C. 2 . L ondon Secretary o f the Companies.
18th October, 1946.

40



THE MINING MAGAZINE

T R O N O H  M IN E S, L T D .
Directors : J. H. R ich [Chairman), H. A. Hope, E. V. Pearce, H arry  Rich, G. W. Simms. A cting  Secretary :
H. E . Barrenger. Office: 73, Cheapside, London, E.C. 2. Formed  1901. C a p ita l: ¿300,000 in  5s. stock units. 

B usiness : Owns alluvial t in  properties in  th e  S ta te  of Perak, F.M.S.
T he fo rty -fourth  annual general m eeting of 

T ronoh Mines, L td ., was held on Novem ber 12 a t 
73, Cheapside, E.C., Mr. J. H . R ich presiding.

The following is an  ex trac t from  th e  chairm an’s 
sta tem ent, which was c irculated w ith  the  report and 
accounts for th e  year ended Decem ber 31, 1945 :—

The credit balance on profit and loss account 
brought forw ard from  1944 was ¿44,353. After 
adding tax a tio n  refund ¿1,973 and charging the  
deb it balance for 1945, th e  unappropria ted  balance 
carried forw ard is ¿45,894. T urn ing  to  th e  balance- 
sheet I should like to  com m ent on th e  subsidiary 
com pany, T in  Lay, L td ., and  H arrie tv ille  (Tronoh), 
L td . T in  L ay is s ituated  in  Siam. The proper 
m aintenance of th e  p roperty  is th e  responsibility of 
th e  Siamese Governm ent. As regards H arrietville  
(Tronoh), L td ., production  on a lim ited scale s ta rted  
in June  and  only recently, owing to  labour shortage, 
has i t  been possible to  s ta r t  th ree  shifts.

W ith  regard to  our p roperty  in  M alaya from the  
circular of Decem ber 20, 1945, stockholders will 
have seen th a t  our dredges have n o t suffered the 
extensive dam age which m ight have been the  case. 
The m ost serious dam age was to  our offices and 
buildings a t  the  Tronoh section which were com 
pletely destroyed. All the  dredges were worked by 
the  Japanese for vary ing  periods and  we now have

inform ation  showing th a t  the  to ta l am ount of ore 
ex tracted  by  them  was 34,788 piculs (2,071 tons). 
The loss of th is  ore will form one of our claim s for 
com pensation.

The policy adopted  as regards rehab ilita tion  was 
to  concentrate on those dredges which were th e  least 
dam aged, viz. Nos. 4 and  8 . D elivery of orders 
placed for replacem ents of p lan t has n o t been as 
expeditious as we would like, owing largely to  the  
num bers of perm its th a t are still necessary and to  
shipping difficulties.

The la test inform ation is th a t  th e  tw o dredges 
m entioned are on the  eve of sta rtin g  up. I m ust 
issue a w arning, however, th a t  i t  would be unwise 
to  expect norm al ou tpu ts im m ediately dredging 
s tarts .

The w ork of rehab ilitating  No. 5 dredge is now in 
progerss.

A fter m ore th an  tw en ty  years of service, Mr. T. P. 
P a tte rso n  has decided to  relinquish th e  position  of 
secretary  and  I would take- th is  opportun ity  of 
placing on record our appreciation  of th e  capable 
m anner in  which he has discharged his duties and 
th e  devoted service he has rendered, n o t only to  th is 
com pany b u t to  all th e  o ther companies in  th is 
office. I am  sure he takes w ith  him  all our best 
wishes in his retirem ent.

The report and  accounts were adopted.

S U N G E I  BESI M IN E S , L T D .
Directors : G. W. Sim ms (Chairman), H . A. Hope, J . H. Rich, D. W . Thom as, S tanley W ickett. A cting  
Secretary : H. E. Barrenger. Office : 73, Cheapside, London, E.C. 2. Formed  1909. Capital : ¿163,530

in  4s. shares.
B usiness : Owns alluvial t in  properties in  Selangor and Johore, Malaya.

The th irty -fifth  annual general m eeting of 
Sungei Besi Mines, L td ., was held a t  th e  offices of 
th e  com pany on Novem ber 12, Mr. G. W. Simms 
presiding.

The following is an ex tract from the  chairm an’s 
sta tem en t which was circulated w ith th e  report and 
accounts for th e  year ended M arch 31, 1946 :—

The balance of profit and loss account a t  March 
31, 1945, was ¿1,720. A fter charging th e  debit 
balance for th e  year to  M arch 31, 1946, ¿10,973 
(which includes additional eastern liabilities less 
am ounts recovered relating  to  1941-42, ¿5,306, 
ascertained since our re -en try  in to  M alaya), and 
crediting tax a tio n  refund of ¿2,564, there  rem ains 
a deb it balance of ¿6,689 to  be carried forward.

Sungei B esi Section.—Village of New Lom bong— 
Much work rem ains to  be com pleted before the 
open-cast is brought back to  its  pre-w ar condition. 
I t  has been dewatered and m uch of the  floor of the  
m ine has been cleared of slimes.

Old Lombong—The lombong walls have, as in 
th e  case of th e  new lombong, been badly neglected, 
and though m uch recovery w ork has a lready been 
carried  out, m uch rem ains to  be done before th e  
walls are brought back to  th e ir  pre-w ar condition.

A section of th e  trea tm en t p lan t will shortly  be 
read y  to  operate  and one excavator is now under 
te s t prior to  resum ption of m ining operations.

Pelepah Section.— Owing to  delay in  th e  delivery 
of spare p a rts  and in  securing coal supplies, th e  
dredge did no t comm ence its te s t run  u n til the 
middle of Ju ly . A fter such a long period of enem y 
occupation difficulties m ust be expected.

Acting on th e  prom ise m ade by  the  Secretary of 
S ta te  for th e  Colonies th a t  financial assistance 
would be provided for th e  purpose of carrying ou t an 
approved program m e of rehab ilitation , an  applica
tion  for such assistance has been lodged on behalf 
of th is  com pany and it is expected th a t  a substan tia l 
advance will be m ade available a t an  early  date.

As regards the  fu tu re  of th e  M alayan tin  industry  
as a whole, the  first consideration in  connexion w ith  
its  successful re-establishm ent is th a t  it should be 
accorded equitable trea tm en t in  respect of its 
claims for rehab ilitation  and com pensation. If 
such trea tm en t is accorded to  i t  and a G overnm ent 
policy, based upon the  principles set out in the  
recently  published W hite  Paper on Commodities, 
Trade, and E m ploym ent is followed, th e  fu ture  m ay 
be regarded hopefully.

The report and accounts were adopted.
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Professional  Directory
B A N K S , C h a r l e s  A.,
R o yal B a n k  B u ild in g , V an co u v er, B .C ., C a n a d a , and23rd F lo o r, R u ss B u ild ing , S an  F ra n c is c o , C a l., C a b le s : B ank ca. U .S .A .

T e l .: K elvin 4080/2.
H IG G IN S , A. H o w a r d ,

C o n s u l t i n g  M e t a l l u r g i s t .
Ore D ressing an d  F lo ta tio n  Processes of C oncentration .

10, Old J e w ry , L o n d o n . E .C .2 .

T e l. : C le rk  en  w ell 4956/9.
B E W IC K , M O R E IN G  &. C o .,

62, L ondon W all, L ond on , E .C .2 .
C a b le s : B ew ick .

T el.: W estern  4927.
H IT C H E N , C. Stansfield,

C o n s u l t i n g  G e o l og i s t ,
2, De V ere C ottages, London, W . 8 .

B O IS E ,  C h a r l e s  W.,
Mi ni ng  E n g i n e e r ,

S e lectio n  T ru s t  B u ild ing , M ason’s A venue, C o lem an  S tree t, L ond on , E .C .2  
Cables : K ukeba, London. No professional w ork en te rta in ed .

T e l . : W orth ing  6694.
H O DG SO N , V ic to r ,

M i n i n g  E n g i n e e r ,
4, George V A venue, W orth ing , Sussex.

T el. .* F la x m a n  8085.
B O T S F O R D , R . S .,

M i n i n g  E n g i n e e r ,
246, Old B ro m p to n  R oad , E a r l ’s C o urt, L ond on  S .W  5.

T e l.: E lgar 5202.
H O L L O W A Y , G e o r g e  T ., ¿ C o . ,  L td .

M e t a l l u r g i s t s  & M e t a l l u r g i c a l  E n g i n e e r s ,
A tlas R d ., V ic to ria  R d ..  A cton , L o n d o n , N .W . 10. 
C ab le  : N eolith ic , L ondon . Code : B edford  M cN eill.

C A L L O W , M . J .,
BRITISH-GECO ENGINEERING CO.. LTD.C o n s u l t i n g  M e t a l l u r g i c a l  E n g i n e e r s
(O re-Dressing, Testing, and  P la n t Design). 

A delaide H ouse. London B ridge, London. E .C. 4.
Tel. : M ansion H ouse 8921 Cables : Gecoring.

J O B L IN G , C h a r l e s  E .,
C o n s u l t i n g  M i n i n g  E n g i n e e r ,

61. M o o rg a te , L o n d o n , E .C .2 .

C H R IS T O E , W . H ., & SO N S,
A s s a y e r s  an d  A n a l y s t s

T ru ro , C ornw all.M e ta ls , O res. e tc .
Tel. : T ruro  2162. C ables : C hristoe, T ruro.

K IN G A A R D , A le x a n d e r  R . ,
Mi n i n g  E n g i n e e r .

T he Pacific Southw est, Mexico, C entra l a nd  South  America.321, Spruce S tree t, San Diego, Calif.

C O LLIN S, G lenville  A . ,
Mi ni ng  Eng i ne er .

513, R oyal B ank Building. V ancouver, B ritish  Columbia, Canada.

LA G R A N G E , J. M., & Associates,
C o n s u l t i n g  Mi n i ng  & E c o n o m i c  G e o l o g i s t s ,

P .O . Box 8989 J o h a n n e s b u rg  T e l .  34 1429
Office: 1128. C u llinan  B uild ing , Jo h a n n e sb u rg ,S o u th  Africa. 

C ables: ‘ Geoscopist. ’■ i odes : B room hall. M arconi, M cNeill.

D A V EY , John C.,
C o n s u l t i n g  M i n i n g  E n g i n e e r  an d  Ge o l o g i s t ,

A p artad o  1573, Caracas, Venezuela.

L E D O U X  & . C o .,
A s s a y e r s  an d  S a m p l e r s ,

155, S ix th  A venu e, New Y ork , U .S.A.

D E G E N H A R D T , W . R., koÄ i .
M e c h a n i c a l  En g i ne e r ,

M ining P la n t  D esign and  P u rchasin g .
49, Moorgate. London. E .C .2 . Usual Codes.

L O R IN G , E . A., T e l . : C lerkenw ell 4956/9 

B e w i c k ,  M o r e i n g  & Co. ,
62, L ond on  W all, L ond on , E .C .2 . 

C ab les: R inglo ,

D O R R , J o h n  V. N.,
P r e s i d e n t ,  T h e  Dorr  C o m p a n y ,  Inc. ,

M eta llu rg ica l. C h em ic a l,a n d  In d u s tr ia l E ng in eers, 
570, L ex in g to n  A venue, New Y ork.

Abford House, W ilton Road. V ictoria London. S .W .l.

L U N D B E R G , H a n s ,
G e o l o g i c a l  an d  G e o p h y s i c a l  S u r v e y s ,

Toronto , C anada, V ictory B u ild ing .
New York : 26, Beaver S treet.

G IL L , D o n a ld , T el. : M o n arch  3818. 
M i n i n g  E n g i n e e r ,

c /o  P e lle w -H arv e y  & Co., 59a, L ond on  W a ll ,  E .C . 2 
C o de: B ro o m h a ll’s.

R. E. BINNS. T el. :
M C C A R T H Y  &  B IN N S , L o n d o n W a ll

M i n i n g  E n g i n e e r s ,  5756. 
F r ia r s  H ouse. 39/41, New B road  S tree t, L o n d o n . F  C. 2
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M C D E R M O T T , E . D.,
Mining;  En g i n e e r ,

T h e  D ene, Boro G re e n , K en t.

Tel. : C ity 5091. C ables: A gm acsetru, London.
M c G R E G O R , A. G .,

C o n s u l t i n g  En g i n e e r ,
M ining, M illing, Leaching , Sm elting, & Refilling P lan ts. S e lec tio n  T ru s t  B u ild in g , M aso n ’s A venue, _________ C olem an S tr e e t ,  L ondon . E .C . 2._________

M U R R A Y - H U G H E S , R.,
C o n s u l t i n g  M i n i n g  E n g i n e e r

RAM H P ro p e r tie s . L td .,37. E a s tc h e a p , L ond on , E .C . 3. 
C a b le d  R a m e rtie s , L ondon .____________

P A Y N E , F . W ., Sc S O N ,
C o n s u l t i n g  and M i n i n g  En g i n e er s ,

S peciality—D redging.
W artim e A ddress :

84. S outhborough Road, Bickley, K ent.
T e l . : Im peria l 2016. C ables : Panedre j. U sual Codes.

R. H. SKELTON.
P E L L E W - H A R V E Y  Sc C o .,

M i n i n g  E n g i ne e r s .59a, L ond on  W all. L ond on , E.C-2- 
T e l .: M onarch 8818. Cables: A bafada. U su a l Codes

P IT K IN , L u c iu s ,  In c .,
C h e m i s t s ,

Assayers—M ineralogists—Spectroscopists, 
S hippers’ Representatives.

P itk in  B uilding, 47, F u lto n  S tree t NEW YORK, U.S.A. 
C able A ddress : N iktip.___________

3 “T O K E S j O ., Tel. : M ansion H ouse 1611. 
R. O. S to k e s  & C o.. L td .,D e s i g n  a n d  E q u i p m e n t  of  M i n i n g  P l a n t s ,S a lisb u ry  H ouse, L ondon , E .C . 2.

C ables: R o stok e , L ond on .

T e l .:  A venue 4113.
T A Y L O R  Sc S O N S . J o h n ,

2, W h ite  L io n  C ourt, C o rn h ill, L ond on , E .C . 3. 
C ables : R o lya t.

T IT C O M B , H . A.,
Mi n i n g  E ng i ne er ,

F arm ington , M aine, U .S .A .
Code : M cN eill, bo th  e d itio ns.

MAGAZINE

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

M A B O R  ( 1 9 4 4 )  L IM IT E D  
111 C U P E L S  III

Magnesia cupels and assay m aterial “ M A B O R ”  
brand as supplied to M ints, M ines, and 
Assayers throughout the world and “ Mabor- 
i t e ” for furnace and high-tem perature w ork.

R e g is te re d  O ff ice  :

310 , W in c h e s t e r  Ho u s e , L o n d o n , E .C . 2.
Fou n d ed  1 9 0 0 . T e l. A d d re s s :  M a b o r l im . Lon don .

T e l. N o .:  L o n . 5 0 8 9 .

Agencies: Salem, India; M ontreal; Perth , W .A .;  etc. 

S u p p lie s  th ro u g h  A g e n ts , th e  T ra d e , o r  d ir e c t .

Large quantity of B L A C K  and 

G A L V A N IS E D  C O R R U G A T E D  

S H E E T S ,  in first-class condition, size 

3' and y  3^" X 2' 4" wide, 1 4 gauge, 

immediate delivery. H . L. REYNOLDS  
L t d . ,  Mann Place, Leeds, 1 1.

WITH GEORGE T. HOLLOWAY & CO., LTD. Tel. :

W A G N ER , W il l ia m  G., E lg ar 5202.

M e ta l lu r g i s t ,
A tla s  R d .t V ic to ria  R d ., A cton, L ond on , N .W . 10.

Q. S. DUNCAN. B. A. MILLER.
W IL K E N S  Sc D E V E R E U X , L td .

C o n s u l t i n g  M i n i n g  E n g i n e e r s  & Mi ne  M a n a g e r s ,T rafalgar H ouse, W aterloo  Place, London, S. W. 1.
Tel. : W hitehall 0422/8.

W Y N N E , J .  N o r m a n ,
M i n i n g  E n g i n e e r ,

Gold. Base-metals, C o a l: E a s t Africa. C anada, and G eneral. 
P la s  W y nne , G lyn C eiriog , N r. C h irk , D e n b ig h sh ire . 

T e l.: G lyn Ceiriog 32. C odes : A.B.C. 5th  E dn . & B entley .

f  a n d  b e  
i n d e p e r v o L e a t
■yfj y c n J i  g U ru ru d

c a i u U t U r n s

MITCHELL Ropewat/s LTD 
M i b i o  H o u s e  P e t e b l f o t o i q h

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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Established 1880

WILLIAM JACKS & 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 I N C H E S T E R  H O U S E ,  O L D  B R O A D  ST., L O N D O N ,  E.C.2  
and at BU RM A, C H IN A , IN D IA , M A LAYA

M E T A L S  AND  ORES
CHROME ORE M INING 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 I Z E ,  S T O C K ,  L O N D O N

THE END RUNNER MILL
m ade w ith  p o rc e la in  m o r ta r  an d  p e s tle  w h ic h  a re  
ac id  p ro o f. G rin d s  to  an y  d e g re e  o f fin en ess. M a d e  
in  sizes fro m  10 in. to  36 in . d iam . m o rta rs , a n d  w ith  
Iro n , S tee l, P h o sp h o r  B ron ze , o r  G ra n ite  m o r ta rs  an d  
p es tle s . Som e th o u sa n d s  in  u se  th e  w o rld  o v er.
THE END RUNNER MILLS CO. LTD.,

Manufacturers of Assay Room Machinery.
ASHBOURNE, DERBYSHIRE.

S E E  J A N U A R Y  I S S U E  for  O R E  C R U S H E R .

Mining Lam ps  
of all Types.

The. Premier L a m p  & Engineering Co. Ltd., m o o r f i e l d  w o r k s , a r m l e y .  l e e d s . E n o l a n d .

WANTED by well-known mining machinery manufacturers SALES ENGINEER. 
Candidate should be between 28 and 35 years of age and preferably ex-service and in good 
health. One with experience as mill foreman, or with mill superintendent qualifications, is sought 
and preferably including flotation experience as well as general milling practice. Candidate 
selected will be given a trial period of from one to two months in the Company’s London 
office after which, if satisfactory,- he will be sent to the United States for further training and 
experience with the Company's products and methods. Subsequently he will be required 
to travel both in this country and on the Continent. Initial salary will be £540-£600 per 
annum depending on qualifications. Apply to Box No. 255, The Mining Magazine, 
482, Salisbury House, London, E.C. 2.
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BRITISH-GECO ENGIf«JEERING CO. LTD

M ILL DESIGN

M E T A L L U R G I C A L

•

O RE TR EA TM EN T
E N G I N E E R S •

O RE TEST IN G

A D ELA ID E  H O U S E P U R C H A SIN G

K IN G  W IL L IA M  S T R E E T , L O N D O N , E .C .4
Telephone: Mansion House 8921. Cables: Gecorine. London. A D V I C E  O N  O R E -

T H E  G E N E R A L  E N G IN E E R IN G DRESSING PROBLEM S
C O M P A N Y  IN C ., •

S A L T  L A K E  C I T 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 ) L T D .,

COPPER and CHROME ORE
A T T E N T I O N  OF  B U Y ER S

You can speedily conclude your purchases and avoid all commissions of 
intermediates by applying yourself directly to :

ETi BANK
ANKARA  
T U R K E Y

for your orders of COPPER and CHROM E ORE.
★ ★ ★

E T i  B A N K
The only Mining Bank in Turkey, with a capital of 150,000,000 Turkish 
Pounds, is always at the orders of buyers of CO PPER and CH R O M E ORE.
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62, L O N D O N  
W A L L fOUNDlO IQ9I

LIMITED
L O N D O N ,

E.C.2

Telephone : C lerkenw e ll 1442/3 Telegram s : Ropeways
London

Codes : A B C  5th edition , Bentley’s, M cN e ill’s

O U R  R O P EW A YS provide the most 
EFF IC IEN T & EC O N O M IC A L system 

of TR A N SP O R T

. .  .  S '  '  / y

tt r/A o /j/ A / ' o 

. . .

So runs the R equest o f the British 
Passport, that essential docum ent 
for all who travel beyond B ritain’s 
shores, sailing the seven seas in 
course o f trade. N ow  that the 
ways o f commerce are reopening, 
m erchants, traders and m anufac
turers are journeying far afield to 
restore and enlarge the exports o f 
this country. So also go the 
bankers, preparing the way for the 
great expansion in  overseas busi
ness w hich m ust be achieved if  
our standard o f living is to be 
upheld.

T h e  M idland Bank, w ith a foreign 
business second to  none, has 
already sent missions to various 
countries— and more are on the 
way. At the Overseas Branch in 
London and the Foreign Branches 
in several provincial centres a fund  
o f up-to-date inform ation is avail
able, while th rough  m any thous
ands o f banking agents in all parts 
o f the world international trans
actions o f every kind can be 
arranged.

All concerned in business with 
other countries are invited to make 
use o f the  Bank’s overseas service. 
T h e  M anager o f any one o f more 
than 1800  branches will welcome 
the opportunity  o f discussing 
problem s relating to foreign trade.

MIDLAND BANK
L IM IT E D

B RITISH  ROPEW AY ENGINEERING CO. LTD.
King W illiam  S tre e t H ouse, A r th u r S tre e t. Loudon, E.C. 4. 

T e le p h o n e  N o . :  M a n s io n  H o u s e . 4 6 8 1 - 2 .
T e le g ra p h ic  A d d re s s  : B o x h a u lin g . C an n o n  London
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wttXemtim teams
W I T H

Conrad air driven rock drills re

spectively for 300 and 500 ft. depth

T h e  300 ft. d rill is equipped  

w ith a pneum atic rod puller, 

the 500 ft. d rill w ith  a friction  

hoist.

W E R F  C O N R A D  EN S T O R K  HIJSCH N.V.
(Form erly W erf Conrad N .V .)

Telegrams : Conradstork

H AARLEM  — H O LLA N D

Agents: The  Prospecting and Drilling  Equipm ent C o rp ., Ltd ., 

31, Regent S treet, London, S .W . I.

C o re  d iam eters f"  and 1^". 

U sing ready-set B oartz bits, 

C o nrad  super-sensitive  feed

ing devices guarantee low est 

operating cost.

m c o \
t f u t m  r e r a u n

HYDRAULIC PACKINGS
The unique water-resisting properties 
of Gutta Percha render it an ideal 
packing material for hydraulic work 
and for all cold water systems. It 
does not harden in use, and makes 
perfect joints. Packings in the form 
of cord, gaskets, joint rings, pump 
rings, U-section ram rings, tapered 
rings, bucket cups, valve balls, etc. 
are available for all pressures.

T H E  T E L E G R A P H  C O N S T R U C T I O N
Head O ffice : 22, O LD  BRO AD  STR EET , LO N D O N . E .C .2 . 

T e lep h o n e : LONdon W all 3 14 I

F u ll deta ils on request.

& M A I N T E N A N C E  C O . ,  L T D .
Enquiries to : T EL C O N  W O R K S , G R E E N W IC H . S.E.I0 

Telephone : G REenw ich 1040

47



THE MINING MAGAZINE

BUYERS’ DIRECTORY.
A g ita to rs  p a g e C u p e ls  P A G E P A G ED enver E quipm ent Co., L td . . . 24 M abor (1944), L td ......................... 43 F u r n a c e s — R o a st in g  &  S m e lt in g —cont.D orr-O liver Co., L td .................... t C y a n id e  P la n ts Wilfley Mining M achinery Co., L td *
A ir  R e c e iv e r s D enver E quipm ent Co., L td . . . 24 F u s e s  &  F useg eai— E lec tr icConsolidated Pneum atic Tool Co., Fraser &  Chalmers Eng. W orks 1 British Thom son-Houston Co., Ltc . 7 .L td .................................................. * H ead, W rightson & Co., L td. 17 English E lectric Co., L td ........... 2H arvey (G.A.)& Co.(London),Ltd. 5 H untington Heberlein & Co., L td. 27 M etropolitan-V ickers E lectrical 11A 8s a y e r 8 K napp & Bates, L td ..................... * Co., L td ........................................Johnson, M atthey & Co., Ltd. * C y a n id e  R e a g e n ts G a s E n g in e sfVrtQ^lpv Rrnthprc T tńB a la n c e s Cyanam id Products, L td ............. 23 QOertling (L.), L td ...........................
B a ll-M illsAllen (Edgar) & Co., L td .............

Allis-Chalmers M anufacturing Co. Fraser & Chalmers Eng. W orks

*
2215

1

Im perial Chemical Industries, L td . 28Merrill Co.........................................  26
D ia m o n d  D r illin gCanadian Longyear, L td ............. 12Consolidated Pneum atic Tool

Crossley-Premier Engines, L td . 8  
N ational Gas &  Oil Engine Co., L td . *R uston & H ornsby, L td ..............  29

G e o p h y s ic a l  P r o s p e c tin g  I n s tr u m e n ts
Head, W rightson &  Co., L td . . . 17 Co., L td ........................................ * Craelius Co., L td ............................. 31
International Combustion, L td. 37 Craelius Co., L td ............................. 31 O ertling (L) L td ............................. *

Wilfley Mining M achinery Co., L td. * D is c  C ru sh ers W atts (E. R.) &  Son, L td ............ 26
B e l t i n g - G u tta  P e r c h a Hadfields, L td ................................ 38 G rin d in g  P a n sTelegraph Construction &  M ain Robey &  Co., L td ........................... 25 End R unner Mills Co., L td .......... 44tenance Co., L td ........................ 47 D r e d g e s — B u c k e ts ,  e tc .,  fo r Fraser &  Chalmers Eng. W orks 1
B e ltin g — R u b b er Hadfields, L t d . ............................. 38 H olm an Bros., L td ....................... 52British T yre  and R ubber Co., L td * D r e d g e s — G o ld , P la tin u m , &  T in G y ra to r y  C ru sh e r sD unlop R ubber Co., L td . . . . . 19 F ir th  (Thos.) &  John Brown, L td . 21 Allen (Edgar) &  Co., L td ........... 22
B lo w in g  E n g in es Fraser &  Chalmers Eng. W orks 1 Allis-Chalmers M anufacturing Co. 15Beiliss &  Morcom, L td ................. * H ead, W rightson &  Co., L td . . . 17 Hadfields. L td .............................. 38Fraser &  Chalmers Eng. Works 1 Lobnitz &  Co., L td ....................... 28 Nordberg M anufacturing Co. . . 35Richardsons W estgarth &  Co.,Ltd. 34 Ruston-Bucyrus, L td ................... 16 Pegson, L td ..................................... 9
B o ile r s W erf C onrad.................................... 47 H e a d g e a r s

R ichardsons W estgarth & Co., L td. 34 Yuba M anufacturing Co.............. 36 H ead, W rightson & Co., L td . . . 17
Robey & Co., L td .......................... 25 D rill S h a r p e n e r s H o is ts
Ruston & H ornsby, L td .............. 29 Climax Rock Drill & Engineering Consolidated P neum atic Tool Co.,

B r a k e  L in in g s W orks, L td .................................. 51 L td .................................................. *
Ferodo, L td ..................................... t H olm an Bros., L td ........................ 52 H olm an Bros., L td ........................ 52

C a b le s D rill S te e l— s e e  S te e l H o s e —R u b b erG eneral E lectric Co., L td ...........  1 .3 D r ills .  D ia m o n d  &  C ore B ritish Tyre and RubberCo., L td . *
C e m e n ta tio n Canadian Longyear, L td ............ 12 Dunlop R ubber Co., L td ............ 19Cementation Co., L td ................. 49 Consolidated Pneum atic Tool H y d r a u lic  W a s h e r s
C h e m ic a ls— M e ta llu rg ic a l Co., L td ......................................... * Telegraph Construction & M ain

Cyanamid Products, L td ............. 23 Craelius Co., L td ............................. 31 tenance Co., L td ........................ 47
Dow Chemical Co. (G reat W est W erf C onrad.................................... 47 J a w  C ru sh ers

ern D iv isio n)............................. 13 D r ills— P la cer  M in in g  &  P ro sp ec t n g Allen (Edgar) & Co., L td ............. 22
Im perial Chemical Industries, L td. 28 Fraser & Chalmers Eng. W orks 1 Allis-Chalmers M anufacturing Co. 15

C h e m is t s—M e ta llu r g ic a l Ruston-B ucvrus, L td ................... 16 Fraser & Chalmers Eng. W orks 1British-Geco Engineering Co., L td. 45 W erf C onrad................................... 47 Hadfields, L td ................................. 38Cyanamid Products, L td ............. 23 D rills— R ock Holman Bros., L td ........................ DiD enver E quipm ent Co., L td . . . 24 Climax Rock Drill & Engineering N ordberg M anufacturing Co. . . 35D orr-Oliver Co., L td ................... t W orks, L td .................................. 51 Pegson, L td ..................................... 9H untington Heberlein & Co., L td. 27 Consolidated Pneum atic Tool Co., L a b o ra to ry  E q u ip m en tK napp and Bates, L td ................ * L td .................................................. * D enver E quipm ent Co., Ltd. . . 24Merrill Co.......................................... 26 Holman Bros., L td ....................... 52 End R unner Mills Co., L td .......... 44
C la ss if ie r s D ry ers K napp & B ates, L td ..................... *

Allis-Chalmers M anufacturing Co. 15 Birtley Co., L td ............................. 32 L am  p s— 1VI i n ers
British-Geco Engineering Co., L td. 45 Head, W rightson «Sc Co., L td. . . 17 Prem ier Lam p & Eng. Co., L td. 44D enver E quipm ent Co., L td . . . 24 D u m p e r s L in in g s—R u b b erD orr-Oliver Co., L td ................. t Aveling-Barford, L td ................... 14 Andre R ubber Co., L td ............... *
H ead, W rightson & Co., L t d . . . 17 E le c tr ic  M o to rs L o a d e r s—M e c h a n ic a lStokes (R. O.) & Co., L td ........... * Allen (W. H.) Sons, & Co., L td. * N ordberg M anufacturing Co. . . 35

C o m p r e sso rs British Thom son-Houston Co., L td. 7 L o c o m o tiv e sBeiliss & Morcom, L td .................. * English E lectric Co., L td ........... 2 English E lectric Co., L td ........... 2British Thom son-Houston Co., Ltd . 7 General E lectric Co., L td ............  1 ,3 Hudson (R obert), L td .................. 21Climax Rock D rill & Engineering M ather & P la tt, L td ...................... 33 Ruston & H ornsby, L td .............. 29W orks, L td ................................. 51 Metropolitan-Vickers Electrical L o c o m o tiv e s —D ie s e l -E le c tr icConsolidated Pneum atic Tool Co., Co., L td ......................................... 11 English E lectric Co., L td ........... 2L td ................................................. * E x c a v a to r s L u b r ica tio nFraser & Chalmers Eng. W orks. 1 Ransomes & Rapier, L td ............ * T ecalem it, L td ............................... *Holman Bros., L td ....................... 52 Ruston-Bucyrus, L td ................... 16 M a g n e tic  S e p a r a to rsNational Gas & Oii Engine Co.,Ltd. * Sm ith (Thomas) & Sons (Rod- Davies M agnet W orks, L td. . . . *
Richardsons W estgarth & Co., L td . 34 ley). L td ....................................... 30 Fraser & Chalmers Eng. W orks 1Robey & Co., L td .......................... 25 E x p lo s iv e s Rapid M agnetting Mach. Co., L td. 34W orthington-Simpson, L td ......... * Im perial Chemical Industries, L td. 28 M a n g a n e se -S te e l  C ru sh er  S p a r e s

C o n ce n tr a t in g  T a b le s ,  e tc . F ilters Allen (Edgar) & Co., L td ............. 22Davies M agnet W orks, L td. . . . * B irtley Co., L td ............................. 32 Hadfields, L td ................................. 38Fraser & Chalmers Eng. Works 1 Denver Equipm ent Co., L td. . . 24 H ead, W rightson & Co., L td . . . 17H ead, W rightson & Co., L td . . . 17 Dorr-Oliver Co., L td .................... t M e te rsHolman Bros., L td ....................... 52 International Combustion, L td. 37 A utom atic Coil W inder & Elec.Wilfley Mining M achinery Co., Ltd * F lo ta t io n  P la n t Equip . Co.. L td .......................... 30
C o n e  C ru sh ers Birtley Co., L td ............................. 32 K ent (George), L td ........................ *Allis-Chalmers M anufacturing Co. 15 British-Geco Engineering Co., L td. 45 O il E n g in e sNordberg M anufacturing Co. . . 35 Cyanamid Products, L td ............. 2 i Allen (W. H.) Sons, & Co., Ltd. *Pegson, L td ..................................... 44 Denver E quipm ent Co.. L td. . . 24 Beiliss & Morcom, L td .................. *
C o n ic a l M ills Fraser & Chalmers Eng. W orks 1 Blackstone & Co., L td ............... *In ternational Combustion, L td. 37 H untington Heberlein & Co., Ltd. 27 Crossley Brothers, L td ................ 8
C o n v erto rs K napp and Bates, L td ................ * English E lectric Co., L td ........... 8Allis-Chalmers M anufacturing Co. 15 F lo ta t io n  R e a g e n ts N ational Gas & Oil E ngineC o.,L td . *Fraser & Chalmers Eng. W orks 1 Cyanamid Products, L td. . . . . . 23 Robey 8c Co., L td ........................... 25H ead, W rightson & Co., L td. . 17 Dow Chemical Co. (Great W est Ruston & H ornsby, L td .............. 29
C o n v e y o r s  &  E le v a to r s ern Division) ............................ 13 O r e  B u y er sFraser &  Chalmers Eng. W orks 1 F u r n a c e s — R o a stin g  &  S m e lt in g Jacks (William) &  Co., L td . . . . 44Hadfields, L td ................................ 38 Allis-Chalmers M anufacturing Co. 15 Johnson ,M atthey &  Co., L td. . . *Head, W rightson &  Co., L td . . . 17 Fraser &  Chalmers Eng. W orks 1 P a c k in g s  — H y d r a u licPegson, L td ..................................... 9 H ead, W rightson &  Co., L td. 17 Telegraph C onstruction &  M ainUskside Engineering Co., L td. * H untington Heberlein & Co., Ltd. 27 tenance Co., L td ........................ 47
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BUYERS’ DIRECTO RY (continued).
P e r fo r a te d  M eta l S c r e e n s  P A G E P A G EH arvey (G. A.) &  Co. (London), L td. 5 R u b b er — A n ti-A b r a s io n  &  V ib ra tio n British Thom son-Houston Co., L td 7
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P u m p s H arvey (G. A.) & Co. (London), L td. 5Allen (W. H.) Sons, & Co., L td. * Head, W rigbtson & Co., L td. .. 17 British Thom son-Houston Co.,L td 7Consolidated Pneumatic Tool Co., International Combustion, Ltd. 37 English Electric Co.. L td ........... 2L td ................................................. * N ordberg M anufacturing Co. . . 35 General E lectric Co., L td ...........  T, 3H olm an Bros.. L td ....................... 52 Pegson, L td. ................................. » M etropolitan-Vickers E lectricalMather & P la tt, L td ................. 33 Ross Engineers, L td ..................... fi Co., L td ....................................... 11Pegson, L td ..................................... 9 S h o e s  &  D ie s T u b e -M illsRuston & H ornsby, L td .............. 29 F irth (Thos.) & John Brown, L td. 21 Allen (Edgar) & Co., L td ............ 22Uskside Engineering Co., L td. * Hadfields, L td ................................ 38 Allis-Chalmers M anufacturing Co. 15W orthington-Simpson. L td ......... * Holman Bros., L td ....................... 52 Fraser & Chalmers Eng. W orks 1
P u m p s—G ra v e l &  A llu v ia l M in in g Sanderson Brothers & New- Head, W rightson &  Co., L td. 17Allen (W. H.) Sons, & Co., Ltd. « bould, L td ................................... t Wilfley Mining M achinery Co., L td. *

Blackstone & Co., L td ................. * S in k -a n d -F lo a t  P ro cessRuston-Bucyrus, L td ................... 10 Cyanamid Products, L td ............ 23 Audley Engineering Co., L td . . . 4
P u m p s— S a n d F raser & Chalmers Eng. Works 1 Saunders Valve Co., L td ............. 20Consolidated Pneumatic Tool Co., H untington Heberlein & Co., Ltd. 27 V e e  R o p e  D r iv e s , “ T e x r o p e ”L td ................................................. * S ta m p  B a tter ie s W igglesworth (Frank) & Co. . . 36Denver Equipm ent Co.. L td. . . 24 Fraser & Chalmers Eng. Works 1Fraser & Chalmers Eng. Works 1 Head, W rightson & Co., Ltd. 17 Head, W rightson & Co., L td . . . 17International Combustion, L td. 47 Holman Bros., L td ....................... 52 Hudson (Robert), L td .................. 24Stokes (R .O .)&  Co., L td ............. * S te a m  P o w er  P lan t W e ld in g — A r c

\ \  ilfley Mining Machinery Co., Ltd * Allen (W. H.) Sons, & Co., L td. « English Electric Co., L td ........... 2
R a ilw a y s — Light Beiliss & Morcom, L td ................. * M etropolitan-Vickers E lectricalHudson (Robert), L td .................. 24 English Electric Co., L td ........... 2 Co., L td ....................................... 11
R e c o r d e r s Richardsons W estgarth &  Co., L td. 34 Quasi-Arc Co., L td ....................... •tKent (George), L td ....................... * Robey &  Co., L td ......................... 25 W in d in g  &  H a u la g e  E n g in e sR o ad  R o llers Ruston &  H ornsby, L td .............. 29 BritishTbom son-H ouston C o.,L td. 7Aveling-Barford, L td .................... 14 S te e l English E lectric Co., L td ........... 2Rollb— C rush ing Allen (Edgar) & C o .,L td ............. 22 Fraser & Chalmers Eng. W orks 1Allen (Edgar) & Co., L td ............. 22 F irth  (Thos.) & John Brown, Ltd. 71 Holman Bros., L td ........................ 52Allis-Chalmers .Manufacturing Co. 15 Hadfields, L td ................................ 38 M etropolitan-Vickers ElectricalFraser & Chalmers Eng. Works 3 Head, W rightson & Co., L td. . . 17 Co .L td ........................................ 11Hadfields, L td ................................ 38 Sanderson B rothers & New- Robey & Co., L td .......................... 25529

f Uskside Engineering Co., L td. 
W ir e  R o p es

*
Pegson, L td ..................................... S u rvey»n g  In stru m en t*

R o p e w a y s  &  C a b le w a y s Decca N avigator Co., L td. . . . . 18 B ritish Ropes, L td .......................W righ ts’ Ropes, L td ..................... 20British Ropeway Eng. Co., L td .. 46 W atts (E. R.) & Son, L td. ----- 2.1 32Mitchell Ropeways, L td ................ 43 S w itc h g e a r W ir e  W e a v e r sRopeways, L td ............................... 46 Allen (W. H.) Sons, & Co., L td. * H arvey (G. A.) & Co. (London), L td. 5
* October issue. t  September issue.

THE CEMENTATION CO. LTD.
O FFER TH EIR  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

D I A M O N D  D R IL L IN G — Superintendent required early in 1947 to take 
charge of overseas diamond drill prospecting work. Write giving personal 
particulars and details of experience to Box No. 256, The M ining Magazine, 
482, Salisbury House, London, E.C. 2.
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Saunders Valve Co., L td ............................................................  20Sm ith (Thomas) & Sons (Rodley), L td .................................. 30
Stokes (R. O.) & Co., L td ..........................................................  *Tecalmit, L td .................................................................................  *Technical B o o k sh o p ...................................................................  *Telegraph Construction & M aintenance Co., L td ............... 47
Uskside Engineering Co., L td ................................................... *
W atts (E. R.) & Son, L td ..........................................  26W erf Conrad ................................................................................  47W igglesworth (Frank) & Co., L td ...........................................  36Wilfley Mining Machinery Co., L td ........................................  *W orthington-Simpson, L td ............................... ✓.....................  *
W righ ts’ Ropes, L td ....................................................................  32Y uba M anufacturing Co.............................................................  36* October issue. t  Septem ber issue.

| T H E  CO N SO LID A TED  G O LD  FIELD S OF 
SO U TH  A FRICA , LIM ITED.

O R D I N A R Y  S H A R E S .  

D I V I D E N D  N o . 6 1  (C O U P O N  N o . 6 0 ) .

A t the  forthcom ing A nnual General M eeting to  
be held a t  th e  C hartered  Insurance In s titu te , 20, 
A lderm anbury, London, E.G. 2, on T hursday , the  
5 th  day  of Decem ber, 1946, a t  12 noon, the  D irectors 
will RECOM M END T H E  PA Y M EN T O F A 
D IV ID E N D  of 2s. 6 d. per share (12£ per cent, 
actual), less Incom e T ax  a t  th e  ra te  of 9s. Od. 
in the  £, for the  year ended 30th  June, 1946.

The T R A N S F E R  BOOKS of th e  O rd inary  Shares 
will be CLOSED from  th e  15th to  18th Novem ber, 
1946, bo th  days inclusive, and th e  D IV ID E N D , 
subject to  confirm ation a t  th e  A nnual General 
Meeting, will be PA ID  on or ab ou t 17th Decem 
ber, 1946.

R. C A RR TA Y LO R ,
Secretary.

R e g i s t e r e d  O f f i c e  :

49, M o o r g a t e ,  L o n d o n ,  E.C. 2.
7th November, 1946.

The R eport and Accounts will be posted  to  all 
Shareholders on 25th  Novem ber, 1946.

T H E  CO N SO LID A TED  G O LD  FIE LD S O F 
SO U TH  A FRICA , LIM ITED .

S IX  P E R  C E N T . F IR S T  P R E F E R E N C E  S H A R E S .

D I V ID E N D  N o . 1 0 5 .

N O TICE IS H E R E B Y  G IV E N  th a t  the  
T R A N S F E R  BOOKS AND R E G IS T E R  O F 
M EM BERS of th e  Six per Cent. F irs t Preference 
Shares of th e  above-nam ed Com pany will be 
CLOSED from th e  2nd to  4 th  December, 1946, b o th  
days inclusive, for th e  purpose of balancing  th e  
books for paym en t of th e  dividend for th e  half- 
year ending 31st Decem ber, 1946, payable  1st 
Jan u ary , 1947.

AND N O TIC E IS ALSO H E R E B Y  G IV EN  to 
Holders of Share W arran ts to  B earer of th e  above- 
m entioned F irs t Preference Shares th a t  in  order to  
ob tain  paym en t of the  dividend th ey  m u st e ither :—

(1) Surrender th e ir Share W arran ts  a t  the  
address m entioned below for reg is tra tion  of 
th e  Shares in the  nam es of th e  holders, free of 
charge,-or

(2) P resen t their Share W arran ts  to  th e  Com
p an y ’s Bankers, M idland B ank  L im ited, a t  
the  New Issue D epartm en t, P o u ltry , London,
E.C. 2, for m arking, five clear days before 
paym en t will be made.

Incom e T ax  a t  th e  ra te  of 9s. Od. in  th e  £  will be 
deducted from th is  dividend.

B y Order,
R. C A RR TA Y LO R , Secretary. 

R e g i s t e r e d  O f f i c e  :

49, M o o r g a t e ,  L o n d o n ,  E.C. 2.
7th November, 1946.

50



rH E  MINING MAGAZINE

In the operation of Rock Drills hand feed ca lls  for 
constant expert attention. CLIMAX Pneum atic Feed  
g iv es  results equal to the best hand operation, yet leaves  
the drill m an free to se lect h is stee ls or prepare the 
location for the next hole, w hile actual drilling goes on. 
The speed  of feed and withdrawal is fully under control 
and can actually be faster than with hand operation. 
The air consum ption is  neg lig ib le  and the m echan ism  
c a n n o t  b e  d a m a g e d  b y  o v e r -r u n n in g . C L IM A X  
Autom atic Feed gear can be supplied for all CLIMAX 
Drifter Drills. Full specification on request.

R O C K  DRILL & E N G I N E E R I N G  WORKS LTD.
4, Broad St. Place, London, E .C .2 . W orks : C am  Brea, Cornw all.

t a s / c x  421



N o v e m b e r  JLt74:U

‘OPERATOR! Stand Easy!”

AX L A ST  . . .  a f ul l y  a u to m a tic  D r i f t e r  
w h ic h  w i l l  b e t t e r  y o u r  b e s t  D r i l l  R u n n e r
Rate of feed autom atica lly  co ntro lled  acco rd 
ing to  th e  hardness of the form ation being  
d rilled  ! T h is  is th e  great d ifference betw een  
pow er-feed and H olm an auto-feed. It not 
o nly  vastly  affects perform ance but reduces  
m aintenance costs. A n  exclu sive  patented  
feature  ensu res th e  s trik in g  point of the  
piston being kept constant. Stalling  due to

BROS. LTD

CAM BORNE - - - ENGLAN D
Telephone : C A M B O R N E 2275 
G ram s : A ird r il l , Cam borne

London Office :
B R O A D  S T R E ET  H O U SE , E .C .2

overfeed ing  and s lo w  p enetra tio n  due to  
underfeeding are e lim in ated . Both are  
freq uen t causes of damage to  th e  m achine in 
in e x p e rt hands. N o w , w ith o u t stra in  and 
irre sp e ct ive  of th e  hum an e lem en t, th e  d rill 
ach ieves th e  m axim um  footage of w h ich  it is 
capable. T h e re  is o n ly  one feed co n tro l— a 
reversin g  lever.

SPECIALISTS & PIONEERS IN PNEUMATIC EQUIPMENT
Printed  by  Stephen A ustin & Sons, L td ., H ertford, for Mining Publications, L td.


