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E D IT O R IA L

TH E  te lephone num ber of th is  office, 
w hich is also th a t  of th e  T echnical 

Bookshop, has been changed  to  M etro­
p o litan  8938.

TH E  D irec to r of th e  Geological Survey of 
U ganda is now  visiting  K enya for the  

purpose of m ak ing  a  p re lim inary  survey 
in S ou thern  K avirondo  an d  discussing w ith 
th e  K enya G overnm ent th e  inaugura tion  
of a  jo in t Geological S urvey  for K enya, 
U ganda , an d  T an g an y ik a  T errito ry .

TH E  B ritish  In d u strie s  F a ir , w hich is 
referred  to  in  some d eta il elsewhere in 

th is  issue, was held  sim ultaneously  in  London 
and  in  B irm ingham . T his m arks the  
e leven th  y ear of th is  successful a id  to  B ritish  
tra d e  w hich, s ta r te d  in  1920, has stead ily  
increased in size and  im portance w ith  
each succeeding year

RE C E N T L Y  the legal advisers of th e  Crown 
have been  sharp ly  criticized b y  Lord 

D unedin , during  th e  hearing, in  th e  H ouse 
of Lords, of an  incom e-tax  appeal concerning 
th e  B u rm a Corporation. Ju d g m en t was 
aga in st th e  Crown, an d  L ord  D unedin  m ade 
th e  observa tion  th a t  i t  w as h igh tim e th a t  
those  who advised th e  Crown should  m ake 
u p  th e ir  m inds th a t  th e  Crown m igh t be 
wrong. Such a  w arn ing  should  serve as a  
check to  those responsible for th e  appeal, 
for th e ir  use of th e  pow er to  p ro tra c t litig a­
tion  seem s to  be exercised all too freely.

services to  geological science and  to  the 
m ineral industries during  his ten u re  of high 
public ap p o in tm en ts— n o tab ly  those of 
D irector of th e  Geological S urvey  of India 
and  of R ecto r of th e  Im peria l College of 
Science and  T echnology— an d  of his re­
searches an d  publications upon  th e  mineral 
resources of th e  B ritish  E m pire and  their 
re la tionsh ip  to  n a tio n a l an d  in ternational 
prob lem s.” The m edal w ill be presen ted  a t 
th e  A nnual G eneral M eeting on Ju n e  26.

TH E  T hird  E m pire  M ining an d  Metal­
lurgical Congress is on th e  eve of its 

opening. D elegates from  th is  country, 
reinforced b y  som e from  C anada and  the 
U n ited  S ta tes, sailed from  Southam pton 
in  th e  K enilw orth  Castle on M arch 7. 
Included  in  th e  p a r ty  w ere D r. Charles 
Camsell, D ep u ty  M inister of Mines 
for C anada, and  Mr. T. W. Gibson, D eputy 
M inister of Mines for O ntario . D r. William 
Cullen an d  Mr. F ra n k  M erricks travelled 
as th e  official rep resen ta tiv es  of th e  In s titu ­
tion  on th e  E m pire  Council, th e  main 
business of w hich w ill be th e  continua­
tion  of th e  discussion of Sir Thomas 
H o llan d ’s proposals for th e  co-ordination 
of m ineral resources. I t  w ill be  recalled 
th a t  Mr. Charles M cD erm id, w ho is also 
trave lling  w ith  th e  delegates, was recently 
in  N ew  Y ork  discussing th is  sub ject with 
th e  A m erican In s ti tu te  of M ining and 
M etallurgical E ngineers.

TH E  aw ard  of th e  Ja m es  D ouglas Medal 
to  D r. J .  V. N. D orr b y  th e  A m erican 

In s titu te  of M ining and  M etallurgical 
E ngineers, for his ach ievem ents in th e  
developm ent of hydro -m eta llu rg ica l p lan t 
and  p ractice , was announced  in th e  M a g a z in e  
for Ja n u a ry  last. In  accepting  th e  aw ard, 
on F eb ru ary  19, from  th e  h ands of Mr. F . W. 
B rad ley , th e  re tiring  P residen t of th e  In s ti­
tu te , Dr. D orr p a id  gracious tr ib u te  to  those 
who h ad  co n trib u ted  to  his success— his 
associates and  those professional m en whose 
cordial co-operation h a d  been so read ily  
forthcom ing.

TH E  Gold Medal of th e  In s titu tio n  of 
M ining and  M etallurgy has been aw arded  

to  Sir T hom as H . H olland, K .C .S .I., K .C .I.E ., 
V ice-Chancellor of th e  U n iversity  of E d in ­
burgh , “ in  recognition  of his em inent

M etallu rgy  and  C h em ica l E ngineering
A n in te restin g  d iscussion followed the 

read ing  of a  p ap e r b y  D r. W . E . Gibbs, 
professor of chem ical engineering in London 
U niversity , en title d  “ T he Role of Chemical 
Engineering  in  M ining an d  M etallurgy,” 
a t  th e  F e b ru a ry  m eeting  of th e  Institu tion . 
Before considering th e  su b je c t of th e  paper 
it is as well to  rem a rk  a t  th e  ou tse t, as 
D r. S ydney  S m ith  em phasized  in  his con­
tr ib u tio n  to  th e  discussion, th a t  th e  title 
is m isleading. A n a lte rn a tiv e  suggested 
b y  D r. S m ith , “ Com m on F ac to rs  in  Chemical 
an d  M etallurgical E ng ineering ,”  w ould have 
been m ore su itab le , a lth o u g h  even this 
w ould p ro b ab ly  have  led  m etallurgical 
engineers to  expect m ore from  th e  paper 
th a n  it  ac tu a lly  possesses. In  his paper 
Professor G ibbs analyses th e  functions 
an d  scope of th e  profession w hich h as come 
to  be know n as chem ical engineering, a
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developm ent of chem istry  cum  engineering 
which has resu lted  from  exploration  in the  
borderland  sciences of physical chem istry  
and chem ical physics. T his tra in  of th o u g h t 
suggested to  th e  a u th o r’s m ind  analogies 
between th is  sub ject an d  th a t  w hich has 
long been know n as m etallurgical engineering. 
Thus there  are in m odern chem ical in d u stry  
m any processes, such as crushing, filtration , 
sedim entation, crysta lliza tion , evaporation , 
drying, and  d istilla tion— to  m ention  a  few 
a t random —w hich are com m on to  th e  two 
and he feels th a t  in  v irtu e  of th is  k inship 
there should be a closer liaison  betw een 
chemical engineers and  m etallu rg ists. This 
is the substance of th e  paper, w hich concludes 
w ith a specific plea for exchange of in form a­
tion between the  technical societies concerned 
and for research co-operation betw een these 
societies and  p la n t m anufactu rers. The 
rem ainder of th e  p ap er is ta k en  up  w ith 
extensive exem plification of th e  various 
points raised and  for th is reason it m akes 
good reading for th e  s tu d e n t or anyone 
w ith no previous exact knowledge of the  
sciences involved.

Any proposal for th e  pooling of inform a­
tion presupposes th a t  th e  benefits of such an 
interchange shall be m utua l, b u t it is difficult 
to see w hat benefit there  is for m etallurgical 
engineers in any  closer conference w ith  the ir 
chemical in d u stry  cousins th a n  is provided 
for a t present. On th e  o ther hand , having 
regard to  th e  pioneer position of m etallu rgy  
in th is m a tte r, there  is, perhaps, some 
reason for supposing th a t  chem ists engaged 
in the w orking ou t of non-m etallic industria l 
processes m ay find som e guidance in the  
m etallu rg ist’s technique. As Professor Law n 
pertinently  rem inded th e  au tho r, however, 
another consideration arises. An essential 
difference betw een a  m etallurgical and  a 
non-m etallurgical process is to  be found in 
the fact th a t  in th e  form er th e  com m ercial 
asset consists in the  m ineral deposit, while 
in the  la tte r  it resides in  th e  process itself. 
There is th u s every  reason for m etallurgists 
to be open as to  the  m ethods w hich they  
employ, as i t  is by  such free exchange of 
experience th a t  im provem ent is m ade and 
ex traction  efficiency increased. The chemical 
engineer, on th e  o ther hand , is dependent 
on the  process itself for com m ercial success 
and cannot, therefore, afford to  disclose 
any details of his operations. As D r. Sydney 
Sm ith insisted , th e  chem ist in in d u stry  owes 
a considerable deb t to  his b ro ther technician 
the m etallurgist and  will continue to  do so.

T here is yet ano ther aspect of th is m a tte r  
to  w hich a tten tio n  m ay  w ith  advan tage 
be d irected. In  rem arking in  these columns 
on D r. Cullen’s recen t paper on th e  fu tu re  
position of non-ferrous m etallu rgy  in G reat 
B rita in , in F ebruary , 1929, consideration 
w as inv ited  of th e  desirability  of dividing 
m etallu rgy  in to  tw o p a rts  conveniently  
called M etallurgy I and  M etallurgy II, 
th e  first-nam ed covering th e  ex traction  
of m etals from  th e ir  ores, including all 
th e  prio r processes of concentration , and  
th e  second th e  a fte r-trea tm en t of these 
m etals, including alloying, h ea t trea tm en t, 
and  m echanical working. A dm itting  th is 
sub-division, i t  is possible to  agree w ith  
th e  au th o r of th e  paper now under review, 
th a t  th e re  is some com m on ground betw een 
M etallurgy I I  and  chem ical engineering. 
In  fact, b o th  sciences are concerned w ith  
th e  industria l exp lo ita tion  of raw  m aterials.

A n oth er C hange
In  May, 1921, w hen th e  In s titu tio n  of 

Mining and  M etallurgy decided to  m igrate  
from  F insbury  Circus to  Cleveland House, 
C ity R oad, in referring to  w hat were a t 
th e  tim e considered to  be th e  draw backs of 
th e  change, the  M a g a z in e  said : “ In  any 
case, i t  is m ore th a n  probable th a t  the  new 
hom e will p rove to  be only a  tem porary  
m akesh ift.’’ T h a t th is view was w arran ted  
is evidenced by  th e  proposal which, as the 
resu lt of m uch  negotiation , has now  taken  
concrete form. The tendency  for some tim e 
has been to  bring  abou t a larger am algam a­
tion  th a n  th a t  effected in 1921, w hen the 
In s titu tio n  of Mining and  M etallurgy and  the  
In s titu tio n  of Mining Engineers joined forces. 
I t  is doubtful, however, w hether m any  of the 
ind iv idual m em bers of th e  various societies 
concerned an tic ip a ted  any th ing  approaching 
the  presen t am bitious scheme. This involves 
the  linking up  of no fewer th a n  tw elve 
in stitu tions and societies, com prising the 
In s titu tio n  of Mining and M etallurgy, the  
In s titu tio n  of Mining Engineers, th e  In s titu ­
tion  of P etro leum  Technologists, the  Iron  
and  Steel In s titu te , th e  In s titu te  of M etals, 
the  In s titu te  of Fuel, th e  Chemical Society, 
the  Society of Chemical In d u stry , the 
In s titu t io n  of Chemical Engineers, the  
In s titu tio n  of th e  R ubber Industry , the 
F a rad a y  Society, and  th e  Physical Society. 
T he build ing to  house these is to  be of a 
pa la tia l character, as shown by  the  illu stra­
tion  we are able to  give. The cost of th is
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edifice, for w hich a su itab le site is s ta te d  to  
have been found a t  T o th ill S treet, W est­
m inster, toge ther w ith  incidentals, is p u t 
a t  £350,000, for w hich an  appeal is m ade to  
th e  various bodies concerned, and  Sir 
A rnold T. W ilson, w ho is chairm an of th e  
rep resen ta tives com m ittee, has s ta te d  th a t 
£100,000 has been prom ised. The various 
bodies have, th rough  th e ir  councils, agreed 
in  p rinciple to  th e  scheme. T he new  s tru c tu re  
is, how ever, n o t to  be confined to  th e  uses 
of technical an d  scientific in stitu tions, b u t 
industria l bodies are to  becom e te n an ts , and  
a lready  tw o— th e  N ational F ed era tio n  of

be desired. The rem oval to  C ity  R oad  met 
w ith  a  ce rta in  am oun t of d isa p p ro v a l; 
we fear th e  proposed rem oval to  W estm inster 
will be even m ore unwelcom e. The present 
tendency  seem s to  be in th e  d irection of 
com bines on a  g igan tic  scale ; w hether this 
is alw ays to  th e  ad v an tag e  of th e  various 
bodies com prised the re in  m ay  be open to 
doubt. A t an y  ra te , th e  end to  be desired 
so far as th e  In s titu t io n  of Mining and 
M etallurgy is concerned is— as also stated  in 
the  M a g a z in e  of M ay, 1921—the 
s treng then ing  of th e  s ta tu s  of the  mining 
engineer.

S K E T C H  E L E V A T IO N  O F  P R O P O S E D  F R O N T A G E .

Iro n  an d  Steel M anufacturers an d  the  
Mining A ssociation of G reat B rita in — have 
expressed th e ir  desire in  th is  d irection . This, 
it  is po in ted  out, will serve to  b ring  th e  sales 
an d  m anufac tu ring  side of in d u s try  in to  
touch  w ith  th e  scientific side, to  th e ir  m u tu a l 
advan tage.

T urn ing  from  th e  general to  th e  particu lar, 
th e  M a g a z in e , w hilst fully  sym pathe tic  
w ith  th e  aim s and  ob jects of all th e  bodies 
included in  th e  scheme, is m ain ly  concerned 
w ith  th e  In s titu tio n  of Mining and  
M etallurgy. S ta rtin g  in  th e  City, th is  h ad  
th ree  successive addresses, each alm ost w ith in  
a  s tone’s th row  of th e  o ther, and  it  was 
surrounded  by  th e  offices of m an y  of its  m em ­
bers, n a tu ra lly  to  the ir g rea t convenience. 
In  1921, as a lready  s ta ted , th e  In s titu tio n  
was m oved nearly  a mile ou t of th e  C ity and, 
w hilst th is was regarded  as a good financial 
deal and  gave double th e  floor space of the  
F in sbu ry  Circus building, w h a t were 
facetiously called the  am enities left m uch to

T h e  In d ian  B u d get
T here are  tw o m a tte rs  of in te rest for 

readers of th e  M a g a z in e  arising  o u t of the 
In d ia n  B udge t for th e  com ing financial 
year. The p roposal to  increase th e  excise 
d u ty  on kerosene an d  to  reduce th e  import 
d u ty  com es as a  som ew hat surprising 
sequel to  th e  even ts w hich were discussed 
a t som e leng th  in  these colum ns in  October, 
1928. T hus th e  m easure  of protection 
w hich th e  indigenous oil in d u stry  was 
enjoying, and  for an  increase of which 
it w as seeking, as recorded  a t  th a t  time, 
is now  in fac t reduced. The in ten tion , as 
disclosed in  th e  B udget p resen ted  to  the 
Legislative A ssem bly la st m o n th , is to 
raise th e  excise d u ty  on In d ian  refined 
kerosene from  one an n a  to  one anna  six 
pies and  to  low er th e  d u ty  on th e  im ported 
p ro d u ct of w h atev er origin from  tw o and 
a  half to  tw o an d  a  q u a r te r  annas. As 
was d em o n stra ted  in these colum ns a t the
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tim e alluded to , th e  G overnm ent is, and  
has been for some tim e, ev iden tly  of opinion 
th a t th e  Ind ian  E m pire producers have 
been selling a t  ex o rb itan t prices and  now  
shows itself to  be even less sym pathe tic  
to the ir in te rests  th a n  it  was then . The 
consumer in Ind ia  is though t, in fact, to  have 
suffered long enough.

O ther new  ta x a tio n  to  be im posed 
includes the  ré in troduction  of th e  silver 
du ty  of four annas per ounce, full reba te  
being allowed for th e  re-export of the  
metal. This is less surprising, considering 
the long continued fall in th e  price of the  
m etal and  hav ing  regard  to  th e  fac t th a t  
there is an obvious advan tage  in  im proving 
the in ternal price of a com m odity  in  which 
the savings of th e  g rea t m ass of th e  people 
are invested. I t  should be rem em bered 
th a t in Ind ia  th e  average cu ltiv a to r does 
not deposit his savings in a  bank  ; he either 
buries them  secretly  or, m ore generally, 
purchases jewellery for his womenfolk. 
Much of th is jewellery is m ade of silver. 
Sir George Schuster, on th e  o th er hand, 
when explaining th is  ta x , m ade it qu ite  
clear th a t th e  G overnm ent were willing, 
so far as th e  sale of surplus silver is con­
cerned, to  co-operate w ith  o ther im p o rtan t 
interests in th e  w orld if these showed any  
desire to  consider th e  possib ility  of jo in t 
action for the  regulation  of sales 
in accordance w ith  w orld dem and.

While the tax a tio n  changes here ind icated  
will adversely affect the  indigenous oil 
industry, th ey  should prove beneficial to  
the m ining industry . In  th e  case of the  
Burm a Corporation th e ir  con tracts  stipu la te  
th a t in the event of th e  d u ty  on im ported  
silver being increased th e  am oun t of the  
increase is to  be added  to  th e  price the  
corporation is paid  for th e  m etal.

A  Q u estion  o f E th ics
There has been a good deal of p e rtu rb a ­

tion in some q u arte rs  w ith  regard  to  
the assistance th e  R ussian  G overnm ent 
is receiving from  m ining engineers to  enable 
them  to  resum e operations on a t least one 
of the  confiscated properties in th a t  country . 
No group has suffered m ore th an  th e  Russo- 
Asiatic C orporation in th is  direction, so 
the p ro test of Mr. Leslie U rq u h a rt could 
hardly  have occasioned surprise. The 
particu lar p ro p erty  to  th e  w orking of which 
A m erican and  C ontinen tal engineers are 
now directing the ir energies is th e  R idder.

W ith o u t th is  assistance it is doubtfu l 
w hether th is  or an y  of th e  o th er m ines of 
th e  coun try  could be successfully re-sta rted . 
So far as the  Russo-A siatic p roperties are 
concerned, there  have been negotiations 
for th e ir  re tu rn , b u t th e  agreem ents reached 
have  n o t been kept. P erhaps it is as well 
for th e  corporation  th a t  th is  has been the  
case, in view of th e  experience of the  Lena 
Goldfields.

A t th e  p resen t tim e th e  num ber of 
A m erican m ining engineers engaged in Russia 
could p robab ly  be counted  on th e  fingers 
of one hand , b u t th a t  there  should be any  
is to  be reg re tted — and  th is  reg ret is felt 
by  leading m ining m en in th e  U n ited  S ta tes 
as well as here. The p ro p erty  on which 
th ey  are engaged belonged to  an English 
com pany, form ed in accordance w ith  the 
laws then  in existence, and  a large am ount 
of m oney was expended on its  equipm ent 
and  developm ent. There is only one w ord 
w hich covers th e  forcible acquisition of 
such a  p ro p erty  w ithou t com pensation. 
A lthough to  assist in  th e  re-opening of a 
m ine under such circum stances is no t in 
th e  sam e category  as receiving stolen 
p roperty , i t  is surely  abetting . T h a t o ther 
countries have failed to  fulfil th e ir  obligations 
—a view  p u t forw ard in m itigation  of the  
action of th e  presen t regim e— is no justifica­
tion, and  in th is connexion thoughtfu l 
people m ust often have felt surprised  th a t  
a  w ealthy  co u n try  should be willing to  
see certa in  of its  S tates periodically scheduled 
as defaulters by  th e  Council of Foreign 
Bondholders.

W hatever the  outcom e of th e  present 
controversy  m ay  be, i t  is to  be hoped th a t  
those in  contro l in R ussia m ay  yet realize 
th a t  countries, like individuals, cannot 
expect to  benefit by  confiscation and  
repudiation . U ntil th is  stage is reached 
encouragem ent should n o t be given to  the 
exp lo ita tion  of expropria ted  properties, nor 
should the  p roducts therefrom  be m a rk e t­
able. F o r some tim e p as t oil from  properties 
confiscated b y  th e  R ussian  G overnm ent 
has been available a t  a  price w hich would 
no t have been possible h ad  cap ita l 
expenditure incurred  in bringing them  to 
th e  producing stage h ad  to  be considered, 
and  th e  sam e applies to  o ther com m odities. 
In  purchasing these p roducts we have 
really  prov ided  the  finance w hich has enabled 
those in  contro l to  ca rry  on th e ir  operations. 
H ow  m uch longer is th is  s ta te  of affairs 
to  continue ?
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In trod u ction .— Business in  th is country  

rem ains dull and th e  im m ediate outlook does 
n o t appear to  be too  cheerful, a lthough th e  
last few days have w itnessed a  som ew hat 
b e tte r  tone for some of th e  m etals. W ith  th e  
announcem ent of th e  G overnm ent’s B udget 
proposals a  rev ival m ay  be w itnessed ; m ean­
while the  lowering of th e  B ank  ra te  to  4%  
offers im proved trad in g  conditions.

T ran svaa l.— T he o u tp u t of gold on th e  
R an d  during  F eb ru a ry  w as 783,086 oz. 
and  in ou tside d istric ts  35,102 oz., m aking  
a  to ta l of 818,188 oz., as com pared w ith  
882,801 oz. in Ja n u a ry . A t th e  end of 
F eb ru a ry  th e  num ber of n a tiv es  w orking 
a t  th e  gold m ines w as 196,752, as com pared  
w ith  190,663 a t  th e  end of Ja n u a ry .

In  th e  J a n u a ry  issue of th e  Ma g a z in e  
i t  was recorded th a t  Mr. Jo h n  M artin , 
p residen t of th e  T ran sv aa l C ham ber of 
Mines, h ad  expressed th e  view  th a t,  a lthough  
th e  n a tiv e  labour supp ly  was th en  abnorm ally  
low, he took  a  hopeful view  of th e  fu tu re . 
T he em bargo recen tly  p laced b y  th e  N o rth ern  
R hodesian  G overnm ent on rec ru iting  in 
th a t  colony and  th e  subsequen t negotiations 
for increased recru iting  facilities in 
P ortuguese  te rr ito ry  m u st have  forced 
Mr. M artin  to  change his opinion, for he 
now s ta te s  th a t  he fears th e  gold-m ining 
in d u stry  will have to  face th e  perm an en t 
p roblem  of a  shortage of n a tiv e  labour.

T he am algam ation  of th e  Village Deep 
and  R obinson D eep has now  been approved  
and  it is s ta te d  th a t,  p rov ided  th e  com panies 
ca rry  ou t th e  undertak ings given in  regard  
to  em ploym ent and  th e  com pensation  of 
em ployees, th e  M inister of Mines will have 
no objection  to  the  m erger.

T he U nion G overnm ent is inv iting  tenders 
for leasing 1,500 claim s in th e  V ogelstruis- 
fontein area, ad jo in ing th e  C onsolidated 
M ain Reef p ro p erty  on th e  east an d  th e  New 
S teyn E s ta te  on th e  west. The a rea  in 
question  was form erly w orked b y  th e  B an tjes  
N ew Reef Com pany. I t  is also s ta te d  th a t  
th e  Crown Reef and  Consolidated M ain Reef 
com panies are acquiring  900 claim s on th e  
farm  D iepkloof, w hich lies on th e  dip of 
th e ir  existing workings.

The rep o rt of th e  Tw eefontein U n ited  
Collieries for th e  y ear ended S eptem ber 30 
la st shows th a t  coal sales to ta lled  828,720 
tons, an  increase of 15,244 tons on th e  p re­
vious year. The whole of th is  tonnage was

produced from  the  T w eefontein  Colliery. 
The equ ipm ent of th e  New W ate rp an  Shaft 
is alm ost com pleted  and  th e  shaft is expected 
to  be in  use a t  an  early  date .

C ape C olon y .— The Cape Asbestos 
C om pany proposes to  increase th e  capital 
of th e  com pany  from  £200,000 to  £300,000 
b y  th e  c reation  of 50,000 cum ulative  5% 
P artic ip a tin g  P reference shares of £1 and
50.000 O rd inary  shares of th e  sam e value, 
th u s  raising th e  n u m ber of each class to
150.000 shares. I t  is in ten d ed  to  issue
25.000 of b o th  P reference an d  O rdinary 
shares, in order to  p rov ide funds to  meet 
th e  expansion  of business an d  to  reimburse 
th e  com pany  for subscrib ing cap ita l required 
b y  E gnep  for its  am osite asbestos mines. 
T he shares have been offered to  shareholders 
in th e  p roportion  of one new  share for every 
four held, a t  12s. 6d. an d  7s. 6d. premium 
for th e  Preference an d  O rd inary  shares 
respectively .

In  a circular to  shareholders th e  Griqua- 
lan d  E x p lo ra tio n  an d  F inance  Company 
s ta te s  th a t  th e  new  m ach inery  is expected 
to  be sh ipped  from  E ng land  in  M arch and 
th a t  developm ent of th e  asbestos deposits 
is proceeding favourab ly .

D iam on d s.— T he o u tp u t of d iam onds from 
th e  U nion of S ou th  A frica la s t year was 
3,661,212 ca ra ts , v a lued  a t  £10,590,000, 
a  decrease from  th e  prev ious y ear of 711,644 
carats , or ra th e r  m ore th a n  £6,000,000. 
Sales of m ined  stones increased by  20s. 6d. 
per ca ra t and  th e  decrease is entirely  in 
alluv ia l stones, th e  value  of w hich dropped 
34s. per ca ra t. M ined stones were valued at 
£5,750,000, an  increase of £150,000 on the 
previous year.

T he D iam ond  C orporation , a  company 
w ith  a cap ita l of £2,500,000, has been regis­
te red  in P re to ria , w ith  th e  h ea d  office in 
K im berley . A m ong those  connected with 
th e  reg is tra tio n  are Sir E rn e s t Oppenheimer 
an d  Mr. S. B. Joel, an d  it  is expected  that 
th e  new  com pany  will p lay  an  im portant 
p a r t in th e  fu tu re  of th e  d iam ond  industry.

S ou th ern  R h od esia .— The o u tp u t of 
gold during  J a n u a ry  w as 46,121 oz., as 
com pared w ith  46,829 oz. in D ecem ber and 
46,231 oz. in J a n u a ry  of 1929. O ther out­
p u ts  in Ja n u a ry  w ere : Silver, 6,112 o z .;
copper, 100 to n s ;  coal, 111,978 tons; 
chrom e ore, 30,493 to n s ; asbestos, 4,775 
to n s ; m ica, 21 tons.
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In  his rep o rt to  th e  B ritish  South  Africa 
Com pany Mr. E . H. Clifford com m ents on 
th e  con tinued  decline of the  gold in d u stry  
in Southern  R hodesia an d  its  effect on the  
fu ture revenue of th e  com pany. I t  is felt 
th a t a lthough  tw o new  producers— the 
W anderer and  th e  M ayfair— cam e in to  
operation during  th e  y ear th ey  will no t be 
able to  a rres t th e  continuous decline.

W ork a t  th e  S ham va m ine is to  cease 
not la te r th a n  M arch 31. Owing to  bad  
w eather and  o ther conditions, certain  sections 
of the  m ine have becom e dangerous, and  
the expense of keeping them  open is no t 
w arran ted  by  th e  ore-reserves available.

The d irectors of Rezende m ines propose 
to  repay 2s. 6d. per ¿1 share, w hich will 
reduce th e  issued cap ita l to  ¿131,250 in 
shares of 17s. 6d. each.

Northern R hodesia .— Some useful 
sta tistics for th e  copper m ining in d u stry  
in N orthern  R hodesia are contained  in 
Mr. Clifford’s rep o rt to  th e  C hartered  
Company. H e s ta te s  th a t  p roved  ore 
am ounts to  230,000,000 tons, con tain ing an 
average of 3-9% copper. Included  in th is 
to ta l are th e  60,000,000 tons of oxidized 
ore which have been proved  in  th e  neighbour­
hood of th e  N ’Changa m ine and  for which 
a  suitable tre a tm e n t process has y e t to  be 
found. The rem ain ing  ore, how ever, Mr. 
Clifford sta tes, is a  stra igh tfo rw ard  sulphide 
ore, averaging 4%  copper, abou t w hich 
there is no u n certa in ty , e ither in respect 
of qu an tity , value, or trea tm en t. F u rth e r­
more, the  ind ications leave no doub t as to  
the existence of a fu rth e r 100,000,000 tons 
which will shortly  be proved  by  drilling. I t  
is fu rther po in ted  ou t by  Mr. Clifford 
th a t no difficulties are an tic ip a ted  as to  
an adequate supply  of w hite  labour, b u t 
he adm its th a t  the  problem  of na tive  labour 
m ay presen t some trouble.

Shareholders of the  Rhodesian Congo 
B order Concession have now  been inform ed 
of the com plete resu lts from  bore-hole N .E . 8, 
s ituated  on th e  w estern  extension of the  
N ’Changa p roperty . The in te rp re ta tio n  of 
this hole shows th a t  from  1,270 ft. to  1,369 ft. 
it was in ore averaging 9-72% copper, of 
which 94-3% is p resen t in the  form  of 
sulphide.

G old C oast.— I t  is proposed to  reduce 
the  cap ita l of T aquah  and  Abosso Mines 
from ¿250,000 to  ¿200,000 by  reducing the 
5s. shares to  4s. W hen th e  reduction  has 
been approved  it  is proposed to  create
250,000 new  shares of 4s. each, which will

restore th e  cap ita l to  ¿250,000. The 
reduction , it is hoped, will enable the  
com pany to  reach  th e  d iv idend-paying 
stage again.

A u stralia . —  An asbestos property , 
s itu a te d  th ree  miles sou th  of th e  Soanesville 
Asbestos m ine, P ilb a rra  d istric t, W estern  
A ustralia , and  know n as th e  " South  
Soanesville,” is to  be acquired  by  Nigel 
(Transvaal) Goldfields, L td . The area  is 
ab o u t 540 acres in ex ten t, and  th e  m ineral 
is a  chrysotile asbestos of good q u a lity  fibre. 
Mr. H . R. Sleem an has repo rted  on the 
p ro p erty  and  some prom ising developm ent 
w ork has been done. I t  is proposed to  
increase th e  cap ita l of the  com pany to  
¿125,000.

The E lectro ly tic  Zinc C om pany of 
A ustralasia  stopped  forw arding ore to  Zeehan 
a t th e  end of J a n u a ry  on account of the  
rem oval of p la n t to  works a t  Rosebery. 
The m ill a t  Rosebery is expected  to  s ta r t  
w ork in  June.

The serious dam age done b y  th e  floods 
in A pril last on th e  Briseis m ine 
am ounted  to  over ¿62,000 and  th e  cost of 
re-opening and  re-equipping th e  w orkings is 
es tim ated  a t  ¿65,000. The T asm anian 
G overnm ent has agreed to  a  loan n o t exceed­
ing ¿25,000, and  i t  is now  proposed to 
reconstruct th e  com pany, w ith  th e  sam e 
cap ita l as a t  present, th e  new  shares carry ing 
a  liab ility  of 3s. a share.

M alaya.—D uring th e  year ended O ctober 
31 last, Peta ling  Tin, L td ., trea ted  6,183,682 
cu. yd . of ground  and  recovered 2,469 tons 
of tin  concentrates. The to ta l profit from 
m ining operations was ¿202,610, an  increase 
of ¿98,013 over th a t  of th e  previous year, 
and  ¿130,200 was d is tribu ted  as dividends, 
equal to  60% . The area  w orked ou t in 
th e  period under review was approxim ately  
77 acres. A t th e  general m eeting la s t m on th  
it  was announced th a t  instructions h ad  been 
given to  close down No. 1 dredge and  to  
tu rn  No. 2 dredge in to  ground of a lower 
grade. The form er is to  be replaced b y  a 
15 cu. ft. dredge capable of trea tin g  220,000 
cu. yd. per m onth , es tim ated  to  cost ¿100,000.

I t  w ill be recalled th a t  th e  directors of 
th e  K ay  Y ew (K in ta  Valley) T in  Mines 
no t being satisfied w ith  Mr. A ttenbo rough’s 
rep o rt on th e ir  p ro p erty  appo in ted  Mr. 
F rederick  W ickett as m anager an d  elected 
Mr. N ance W illiam s to  the  board. Mr. 
W illiam s is a t  p resen t in  M alaya and  it  is 
s ta te d  th a t, w hilst the  m ethod  he has 
adop ted  to  open up  th e  p ro p erty  will have
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th e  effect of tem porarily  reducing th e  o u t­
p u t, p roduction  by  th e  end of A pril will 
have  increased to  500 piculs per m onth , 
p u ttin g  th e  m ine on a  profit earn ing  basis.

T he P en aw a t (Malaya) T in  D redging 
C om pany announces th a t  negotiations have 
been com pleted  for th e  purchase of 833 
acres of tin -bearing  lan d  s itu a te d  a t  Malim 
N aw ar M ukim , in  th e  K am p ar D istric t of 
K in ta  P erak , to g e th er w ith  one bucket 
dredge. Of th e  new ly-acquired  area  327 
acres, es tim ated  to  con tain  23,879,853 cu. yd. 
of an  average value of 0-47 k a tty , have been 
proved. The purchase consideration  is
500,000 fully  paid  shares. Mr. E . P. 
H argreaves has rep o rted  on th e  p roperty , 
w hich has been check-bored by  th e  com pany, 
an d  a  favourab le rep o rt of th e  dredge was 
given b y  Mr. C. H . Sharp , of th e  M alaya 
C onsolidated T in  D redging Com pany. I t  
is e s tim a ted  th a t  th e  dredge will com m ence 
digging ab o u t N ovem ber nex t.

India.— I t  is now  nearly  a  y ear since 
th e re  w as troub le  from  rock -bu rsts  in  th e  
In d ia n  m ines. T ow ards th e  end  of F eb ruary , 
how ever, rock -bu rsts  were rep o rted  from  
th e  O oregum  an d  C ham pion Reef. A t th e  
O oregum  a heavy  b u rs t occurred in B u llen ’s 
section, w hich resu lted  in  in juries to  13 
w orkm en, w hilst th e  C ham pion Reef 
announces th a t  tw o rock-bursts occurred  
in  G arlan d ’s secondary  shaft from  th e  39th 
to  55 th  levels. I t  is n o t expected  th a t  o u tp u t 
will be seriously affected in  e ither case.

U n ited  S tates.— The es tim ated  to ta l 
value of m ineral p roducts in  th e  U n ited  
S ta te s  in  1929 was ap p ro x im ate ly  
$5,900,000,000. T his is an  increase of nearly  
10%  over th e  v a lue  for 1928 an d  is due 
chiefly to  th e  increase in  q u a n tity  of copper 
and  iron  produced. L ead, zinc, and  m ineral 
fuels increased, b u t gold an d  silver decreased.

M ex ico .— D uring  th e  last q u a r te r  of 
1929 th e  Fresnillo  m ill crushed and  trea ted  
216,329 short tons of oxide ore an d  62,458 
sho rt tons of su lphide ore, a  to ta l of 278,787 
tons, an d  th e  value of bullion and  
concen tra tes p roduced  w as $1,255,713. A t 
th e  T eziu tlan  th e  m ill crushed an d  trea ted  
15,392 sho rt tons of su lphide ore, p roducing 
concen tra tes w orth  $191,649.

T he rep o rt of th e  S an ta  G ertrud is 
C om pany for th e  q u a rte r  ended  D ecem ber 31 
la s t s ta te s  th a t  on th e  Dos Carlos G roup 
10,826 ft. of developm ent w ork  was done, 
of w hich 5,792 ft. w as in  ore. In  accordance 
w ith  th e  arrangem en t w ith  th e  R eal del 
M onte, driv ing  was con tinued  along th e

n o rth  bo u n d ary  of th e  Ohio claim  for a 
d istance of 524 ft., all in  co u n try  rock. 
D rilling in progress along th e  boundary 
betw een th e  R ialito  an d  Ohio claim s has 
cu t 28 ft. of h igh-grade ore. T h is is thought 
to  be a  n o rth -so u th  vein  an d  assays of the 
6 ft. of core recovered  w en t 60 oz. silver to 
th e  ton.

V e n e z u e la .— Prom ising developm ent of 
th e  p ro p erty  acqu ired  from  th e  North 
V enezuelan ' P e tro leum  C om pany is 
announced by  T ocuyo Oilfields of 
V enezuela, L td . In  ad d itio n  to  th e  three 
producing wells drilled  b y  th e  form er com­
pany , eleven fu rth e r  wells have  been brought 
in  an d  four wells are in course of drilling. 
A pipeline 33 k ilom etres in  leng th , connecting 
th e  fields w ith  th e  sea, is expected  to  be 
com pleted  in  th e  n ear fu tu re , and  meanwhile 
p roduction  is being  restric ted .

R ussia.— D uring  th e  p as t m o n th  there 
has been a  p le th o ra  of rep o rts  of a  conflicting 
ch a rac ter concerning th e  L ena Goldfields 
and  th e  Soviet G overnm ent, th e  la tes t being 
to  th e  effect th a t  th e  various m atte rs  in 
d ispu te are to  be su b m itte d  to  arb itra tion .

A sb esto s.— T u rn e r an d  Newall, L td ., has 
acquired  th e  w hole of th e  share capital of 
th e  Q uasi-A rc C om pany an d  its  own capital 
is, in  consequence, to  be increased to 
¿7,250,000 b y  th e  c reation  of 400,000 
¿1 shares.

C h em ica l an d  M eta llu rg ica l Corpora­
tion .— Follow ing th e  d ispu te  betw een the 
com pany an d  its  general m anagers, there has 
been a  good deal of restiveness am ong the 
shareholders, w ho h av e  held  a  m eeting and 
ap p o in ted  a  com m ittee. T he annua l general 
m eeting  is to  be held  th is  m on th , when the 
position  of th e  com pany  is to  be fu lly  dealt 
w ith.

T in  .— T he regu la tion  of th e  production 
of tin  concen tra tes is now  assum ing definite 
form. The producers of th e  D u tch  East 
Ind ies w ill lim it th e  o u tp u t of B anka to
22.000 to n s and  th a t  of B illiton  to  the 
average p roduction  of th e  p as t th ree  years. 
Com panies w hich are  m em bers of th e  Tin 
P roducers’ A ssociation a n d  w hich are actually 
cu rta iling  o u tp u t num ber 104, an d  their 
norm al annual p ro d u ctio n  is given as 
equ ivalen t to  over 47,000 to n s of metallic 
tin . O ther producers ou tside th e  association, 
w ith  a  norm al annual o u tp u t of over 68,000 
tons m etallic tin , have  also u n d ertak en  to 
re s tr ic t p roduction . T he aggregate annual 
cu rta ilm en t is now  com puted  a t over
24.000 tons.



M ILLING PR A C T IC E  A T  FRESNILLO
By R. E. B Y L E R

T h e  au th o r, w ho  is m e ta llu rg is t to  th e  F resn illo  C om pany , d e sc rib es  th e  p rac tice  on th is  s ilv e r-lead -z in c  p ro p e rty ,

s itu a ted  in  th e  S ta te  of Z a c a te c a s , M ex ico .

vhich

T he cyan idation  of oxidized silver ore and  
the concentration  of lead-silver-zinc sulphide 
ore by  differential flo tation  com prise the 
m etallurgical operations a t  Fresnillo. Bene- 
ficiation of th e  oxide ore, w hich is m ined 
from a large surficial ore deposit, was begun 
on a  2,200 to n -p e r-d ay 1 basis in 1921 b y  the  
Mexican C orporation, S.A. This com pany 
developed th e  p ro p erty  an d  opera ted  it  
under a lease-contract agreem ent w ith  the  
owners, the  form er Fresnillo  C om pany of 
New York, u n til May, 1929, w hen the  
interests of bo th  com panies in th e  p roperty  
were m erged to  form  th e  presen t Fresnillo 
Company. Mining and  m illing operations 
were confined to  th e  oxidized silver ore un til 
1925, when exp lo ita tion  of th e  sulphide ore- 
body underlying the  surficial oxide ore was 
begun and a  flo tation  p lan t w as b u ilt to  trea t 
the com plex sulphide ore.

Profitable trea tm e n t of th e  oxide ore 
predicates econom y of practice and close 
a tten tion  to  sm all economic gains or losses, 
as the  ore is low grade and  th e  silver is 
associated w ith  m anganese oxides in  a  form  
which reduces its  am enab ility  to  cyanidation . 
The average ore m illed during th e  six-year 
period 1921 to  1927 con tained  5J oz. of 
silver and  16 cents in gold per ton . The 
capacity  of th e  m ill w as increased to  3,750 
tons per day  in 1924, and  th is  tonnage was 
m aintained u n til 1927. Since 1927 th e  grade 
of the ore has averaged 6 |  oz. of silver a t  a 
milling ra te  of 2,500 tons per day. T he ore 
from some sections of the  m ine is sufficiently 
refractory, in consequence of the  m anganese- 
silver association, to  require a  special p re­
lim inary trea tm e n t before an  economic ex trac ­
tion of th e  silver can be ob ta ined  by  cyan ida­
tion, and  th is trea tm e n t is given in a  400-ton 
p lant by  the  McCluskey process, w hich was 
developed a t  Fresnillo. The cu rren t sulphide 
ore contains 9 '5%  lead, 10%  zinc, 0-65% 
copper, and  11-5 oz. of silver per ton . The 
base m e ta l con ten t of th e  ore has approx i­
m ately  doubled since 1925. The tonnage of 
ore trea ted  in th e  flo tation  p lan t has been 
increased from  165 to  690 tons per day, in 
co-ordination w ith th e  developm ent of the

1 Tonnage data refer to the short ton of 2,000 lb., 
and costs are expressed in United States currency.

sulphide ore-body. O perating  costs have 
been reduced, and  trea tm e n t of b o th  the  
oxide and  sulphide ores has been continuously 
im proved under th e  vigorously progressive 
policy of th e  m anagem ent. The p resen t cost 
of th e  oxide ore trea tm e n t by  cyaniding is 
fl'OO per ton , which is slightly  lower th a n  
th e  cost ob ta in ing  a t  th e  form er h igher 
m illing ra te  of 3,650 tons per day. The cost 
of concentra ting  th e  sulphide ore has been 
reduced from  $2'55 to  $T36 per ton , and  the  
flo tation  practice has been g rea tly  simplified. 
The trea tm e n t of the  oxide and  sulphide ores 
is described in th e  following account of 
Fresnillo m illing practice.

Cr u s h in g  P r a c t ic e .— The crushing and  
grinding plan ts, originally designed for th e  
oxide ore, are now used for b o th  oxide and  
sulphide ores. The tw o classes of ore are  
crushed separate ly  and  delivered to  separate  
com partm ents of an  8,800 to n  crushed-ore 
storage b in  a t  th e  head  of th e  grinding p lan t. 
Ore is delivered to  th e  crushing p la n t by  
electric haulage in tra in s  of te n  12-ton cars 
each, and  is dum ped d irectly  in to  th e  hopper 
of th e  p rim ary  breaker. Crushing is done in 
th ree stages ; th e  p rim ary  b reaker, a  30 in. 
MrC.nlly gyrato ry , reduces run-of-m ine ore to  
3 |  in. or under, th is p roduct being reduced to  
1 |  in. by  tw o 48 in. Sym ons horizontal 
disc crushers, and  then  to  the  final product 
contain ing 22%  - f  f  in. and  22%  +  £ in., 
b y  tw o 48 in. Sym ons v ertical disc crushers. 
A sta tio n a ry  grizzly rem oves th e  — 1 | in. 
m a te ria l from  th e  feed to  th e  horizontal 
disc crushers, and  M itchell v ib ra tin g  screens 
hav ing  J  in. apertu res rem ove th e  under­
size from  th e  feed to  th e  v ertica l disc 
crushers. W hen operating  on oxide ore alone 
the  crusher p lan t delivered a  § in. p roduct, 
b u t owing to  th e  tendency  of th e  m oist 
sulphide ore fines to  pack, i t  h as  been 
necessary to  increase th e  opening of th e  disc 
crushers and  deliver a  coarser p roduct to  th e  
grinding p lan t. The average coarse crushing 
cost, including conveying, is 5J cents per 
ton  of ore, and  th e  power consum ption 
0-88 kw .-hr. per ton.

Ox i d e  O r e  T r e a t m e n t .— The grinding 
p lan t is div ided in to  four independent un its , 
one of which is now  used for th e  sulphide
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ore and  th ree  for th e  oxide. W hen refrac to ry  
m anganese-silver ore is being run , half of 
one oxide ore grind ing  u n it is d ive rted  to  
th is  ore. P rim ary  grinding is done in the  
oxide ore u n its  by  6 by  12 ft. M arcy rod-m ills 
opera ting  in open circuit, an d  secondary  
g rind ing  b y  6 b y  14 ft. T ray lor ball-m ills in 
closed circuit w ith  12 ft. D orr bowl classifiers 
as show n in th e  oxide ore flow-sheet (Fig. 1). 
The pow er consum ption, including classify­
ing, is 12-7 kw .-hr. per ton  of ore, an d  th e  cost 
of grind ing  is 30 cen ts per ton . T he con­
sum ption  of liners an d  grinding m edia is 
given in  T able I. A  reduction  in th e  con­
sum ption  of m ill liners has been effected by  
th e  use of m anganese steel in stead  of w hite- 
iron liners, th e  reduction  am ounting  to  50%  
for M arcy rod-m ill liners.

T a b l e  I.
f . i N E R ,  R o d , a n d  B a l l  C o n s u m p t i o n  O x i d e  a n d  

S u l p h i d e  O r e  M i l l i n g  U n i t s .

Lb. per short ton.
Oxide Sulphide 

Ore. Ore. 
Mn steel liners— Primary rod-mills 0-206

Primary ball-mills —  0 ■ 352
Secondary ball-mills 0 • 204 0-124

3 in. high-carbon steel rods . 1-416
3 in. forged steel balls (secondary

m i l l s ) . . . . 0-948 1-020
4 and 5 in. forged steel balls

(primary mills) . . . —  3-188

E x trac tio n  of th e  silver from  th e  oxide ore 
is im proved  in p roportion  to  th e  degree of 
com m inution, b u t th e  ex ten t to  w hich fine 
grinding can be econom ically carried  is 
lim ited  by  th e  low grade of th e  ore. In  order 
to  ob ta in  th e  h ighest economic outcom e from  
th e  tfe a tm e n t, therefore, th e  ore was 
form erly  segregated  according to  grade and  
differential grinding practised , one m ill u n it 
being used for each grade of ore. A fter 
grinding, th e  pu lp  from  all u n its  was com ­
bined  for cyanidation . A sum m ary  of d a ta  
represen ting  th is  p ractice and  show ing the  
re la tion  betw een ex trac tio n  and  degree of 
com m inution of th e  segregated  grades of ore, 
follows :—

Ground Extrac-
Short tons Assay % -  200 Hon.

Class. per day. oz. Ag. mesh. %
No. 1 865 6 • 5 67 75

, ,  2 885 5-5 54 72
3 950 5-0 53 71

,, 4 1050 4-5 51 68

T he low er grade ores cam e from  th e  upper 
levels of th e  oxide ore-body and  th e  higher 
grade, m aking  up  class No. 1, from  th e  lower 
levels from  w hich th e  m ajo r p a r t  of the

cu rren t ore is being m ined. W hen m ining of 
th e  h igher grade oxide ore was begun in 
1927, th e  p rac tice  of seg regating  th e  ore for 
g rinding was d iscontinued , and  all oxide ore 
m ill u n its  now g rind  to  th e  sam e degree of 
com m inution, 5%  +  65 m esh and  60% 
th rough  200 mesh.

The oxide ore is cyan ided  b y  sand  leaching 
and  slime ag ita tio n , 30%  of th e  tonnage 
being tre a te d  in th e  leaching p lan t. The ore 
was form erly  tre a te d  by  ag ita tio n  of the 
whole pulp , b u t th is  p rac tice w as changed to 
sand-slim e tre a tm e n t in 1924, to  lower the 
cost of cyaniding and  to  o b ta in  a  higher 
recovery  of silver from  th e  coarser com­
ponen ts of th e  pulp . W hile sand  leaching 
en tails an  expend itu re  of 2 cen ts per ton of 
ore, th e  cost of ag ita tio n  w as reduced by 
7 cen ts per to n  by  th e  reduction  in tonnage 
of pu lp  ag ita ted , so th a t  a  n e t saving of 
5 cen ts per to n  w as m ade in th e  cost of 
trea tm e n t. The to ta l  recovery  of silver is 
increased by  an  average of 0-15 oz. (5 gm.) per 
ton  of ore b y  th e  sep ara te  tre a tm e n t of the 
sand  an d  slime. T he factors con tribu ting  to 
th e  increase in ex trac tio n  are : The use of 
stronger solutions an d  a  long co n tac t period 
in th e  tre a tm e n t of th e  coarse sizes of the 
pu lp  b y  leaching, and  th e  longer slime 
ag ita tion  an d  filter-cake w ashing periods 
w hich resu lt from  th e  reduction  in tonnage of 
pu lp  tre a te d  in  th e  ag ita to rs. A n extraction 
of 45%  of th e  silver is ob ta ined  from  the 
sand  p roduct an d  55%  from  th e  slime. The 
m ore am enable silver is dissolved while the 
ore is being ground, an d  an  ex trac tion  of 
44%  is m ade in  th e  mills, th e  to ta l combined 
ex trac tio n  being 75% . T he ore contains 
0-3 to  0-4%  m anganese, w hich adversely 
affects its  am enab ility , so th a t  th e  recovery 
ob ta ined  rep resen ts p rac tica lly  complete 
ex trac tio n  of th e  soluble silver, th e  total 
ex trac tio n  of gold being 75% .

T he sand-slim e separation  is m ade by  two 
15 ft. D orr bowl-classifiers operation  in 
parallel. C haracteristic  screen analyses of 
the  tw o p roducts u n d er cu rren t grinding 
p ractice are as follows :—

T y l e r  S t a n d a r d  S c a l e .

% + % + % + % + % -  
20048 65 100 200

Product. mesh. mesh. mesh. mesh. mesh.
Sand . 2 36 30 28 4
Slime . . - 0-5 _ 24-5 75

The sand  is leached in five steel tanks 
60 ft. in  d iam eter by  16 ft. deep, each having 
a capac ity  of 1,815 d ry  tons. A lthough the 
sand  charges are unusually  deep, a leaching
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ra te  of 5 to  6 in. per hour is ob ta ined . A 
typ ical leaching cycle follows :—

Tons
solution
per ton 

Hours, sand.
C h a r g i n g  65 -
Strong solution (3 lb. NaCN per ton) . 60 0-65
Draining . . . . .  8 —
Barren solution (1J lb. NaCN per ton) 125 3-45
Water wash . . . . . 1 2  0-20
Draining . . 13 -
Discharging . 12 -

T o t a l ...............................................  295 4-30
The slime tre a tm e n t conform s to  general 

ag itation  practice. The overflow from  the 
sand-slime classifiers is th ickened  to  38%  
solids and  ag ita ted  for 60 hours w ith  cyanide 
solution averaging \ \  lb. of sodium  cyanide 
equivalent per to n  and  0-06% lim e as 
protective a lkalin ity . The ag ita to r residue 
is filtered an d  w ashed in  B u tte rs  ty p e  filters, 
the washed cake being d ischarged to  
thickeners for p a rtia l recovery  of the  filter 
washing-solution and  w ater before pum ping 
to the tailing dam . "  Aero ”  B rand  (calcium) 
cyanide is used, th e  to ta l consum ption per 
ton  of ore being 2 lb. (equivalent to  0-98 lb. 
NaCN). The lim e consum ption is 19-3 lb. 
of 75% lim e per ton  of ore. The cost of the  
slime trea tm e n t is 1 2 | cents per ton  of ore, 
and cost of chem icals 25 cen ts per ton .

Cy a n id e  R e c o v e r y  P l a n t .—The 
m echanical loss of cyanide incurred  in 
filtering the  slime residue was m ateria lly  
reduced, in 1925, b y  installing  a  Mills-Crowe 
cyanide recovery p lan t to  provide cyanide- 
barren w ashing solution for the  filtering 
operation. The Mills-Crowe process, as 
applied a t Fresnillo, rem oves th e  cyanide 
from silver-barren p rec ip ita tion  ta il solution 
which is then  used for w ashing the  slime 
filter-cake. The de-cyanided solution is 
practically  equivalen t to  w ater in  cyanide- 
replacing efficiency w hen used as a  filter- 
cake wash, and  it  gives a higher cyanide 
recovery from  th e  slime residue th a n  was 
obtained w ith  th e  low-grade cyanide solu­
tions used for w ashing before th e  recovery 
p lan t was installed. The higher washing 
efficiency reduced  the  m echanical loss of 
cyanide from  0-970 lb. to  0-086 lb. sodium  
cyanide equ ivalen t per ton  of ore. The 
following d a ta  com pare average conditions 
ju s t before th e  recovery  p la n t was p u t in to  
operation  an d  some m onths la te r  after the  
p lan t h ad  been b ro u g h t up  to  full operating  
efficiency. I t  will be no ted  th a t  the  
m echanical loss of cyanide before th e  re­
covery  p la n t was installed  was nearly  equal

to  th e  presen t to ta l consum ption (0’98 lb.) 
of c y a n id e :—

Before After 
Recovery Recovery 
Plant Plant 
(1924). (1925).

Cake-washing solution, lb. NaCN
per ton . . . .  3-358 0 166

Solution discharged to tailing
dam, lb. NaCN . . . 0-813 0-075

Mechanical loss, lb. NaCN per ton
of o r e .............................................  0-970 0-086

Mechanical loss, per cent total
consumption . . . . 6 1 - 7  10-7
A flow-sheet of the  recovery p la n t and  filter 

w ashing solution circuits is included in 
Fig. 1. Solution is de-cyanided in  th e  recovery 
p la n t by  acidu la ting  w ith  su lphur dioxide to  
convert th e  alkaline cyanides in to  h yd ro ­
cyanic acid (HCN), and  th en  rem oving the  
HCN, w hich is a  gas a t  norm al tem peratu re  
and  pressure, by  scrubbing th e  solution w ith 
a  s tream  of air. The dispersed cyanide is 
recovered in absorbing tow ers by  w ashing 
th e  air s tream  w ith  alkaline solution, which 
dissolves th e  HCN gas and  fixes it  in  solution 
as an  alkaline cyanide. Chemical and  
m echanical details of th e  process have been 
described by  o th e rs .1 The reaction  th a t  takes 
place in  the  acidification step  is regenerative, 
p a r t of th e  cyanide in solution as com plex 
sa lts of th e  base m etals being libe rated  and 
the  base m etals p rec ip ita ted  ou t of solution. 
This regenerative action  of th e  process is 
of secondary im portance a t  Fresnillo, on 
account of the  sm all am ount of base m etal 
cyanides norm ally  in solution, b u t i t  has 
served to  keep the  mill solutions a t m axim um  
efficiency. The circulating  load of zinc in 
th e  m ill solution decreased from  0-41 lb. to  
0-17 lb. per ton  afte r th e  recovery p la n t was 
p u t in to  operation.

F rom  91 to  92%  of th e  cyanide is rem oved 
from  th e  solution trea ted , leaving 0-13 to  
0-16 lb. NaCN equivalen t per to n  in  th e  filter 
wash. The slight ac id ity  (0-03%) of the 
de-cyanided solution w ash is neu tra lized  by 
th e  la te n t a lkalin ity  in  the  slime filter-cake. 
Low -grade effluent solutions from  th e  filter 
and  sand  p lan ts are used for absorbing solu­
tion  in  the  recovery p lan t and, afte r being 
enriched in cyanide in  th e  absorben t towers, 
are re tu rn ed  to  th e  mill solution circuit. 
The tonnage of solution tre a te d  per day  is 
varied  to  m eet th e  requirem ents of the  
filters, m axim um  and  m inim um  tonnages

1 C. W. Lawr, " Cyanide Regeneration or 
Recovery as Practised by the Compania Beneficia­
dora de Pachuca, M exico,” Tech. Pub. No. 208, 
American Institute Mining and Metallurgical 
Engineers (1929), Bibliography, p. 35.
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for the  p as t year (1929) being 1,900 and  1,200 
tons per day, respectively. The cost of 
operation  of th e  recovery p la n t is 31 cents 
per to n  of solu tion  trea ted . T his includes 
no charge for su lphur, th e  su lphu r dioxide 
gas being supplied  by  roasting  p y rite  con­
ce n tra te  m ade in th e  flo tation  p lan t. Before 
roaste r gas was available, crude su lphur was 
used for m aking su lphur dioxide, the  average 
consum ption being 1-7 lb. a t  an  added  cost 
of 4 cents per ton  of solution trea ted . The 
consum ption of pow er in th e  recovery  p lan t 
is 0-82 kw .-hr. per to n  solution.

A sm all am oun t of th e  roaste r gas is used 
for m aking su lphurous acid, w hich has been 
su b stitu te d  for com m ercial hydrochloric acid 
in  th e  tre a tm e n t or cleaning of th e  B u tte rs  
filter leaves. A saving of approx im ate ly  
33%  of th e  cost of leaf w ashing was m ade by  
u tilizing  excess roaste r gas for th is  purpose. 
The acid is m ade in a  sm all absorp tion  tow er 
and  is m ain ta ined  a t a s tren g th  of 2 to  4 lb. 
per ton , by  re tu rn in g  th e  spen t w ash to  the  
absorp tion  tow er in  a closed circuit. S a tu ra ­
tion  of th e  circu lating  acid w ith  calcium  
su lph ite  is p reven ted  b y  continuously  
bleeding off a  po rtion  of th e  re tu rn  w ash and  
replacing it  w ith  an  equal volum e of w ater.

P r e c ip it a t io n .— E nriched  solutions from  
th e  leaching p la n t and  th e  slime th ickeners 
and  filters are  clarified and  th en  p rec ip ita ted  
w ith  zinc dust, using th e  Crowe vacuum  
process an d  M errill presses. U nder the  
presen t m illing schedule of 2,500 tons of 
oxide ore per day , an  average of 7,790 tons 
of so lution  contain ing  1-3 oz. of silver per 
ton  are p rec ip ita ted  daily. This grade of 
solution is p rec ip ita ted  to  a  trace  (0-003 oz.) 
of silver. T he consum ption of zinc dust is
0-047 lb. per ton  of solution p rec ip ita ted . 
T he p rec ip ita te , w hich averages 85%  silver 
and  0-1% gold, is dried  on steam  p la tes and  
shipped to  a  local refinery. The cost of 
p rec ip ita tion  is cen ts per to n  of ore. The 
to ta l cost of cyaniding th e  oxide ore is 
d is trib u ted  as follows :—

Labour
Supplies
Power
Water

Total

Per Ton Ore. 
%

0-21
0-47
0-27
0-05

. $ 1-00

Mine w ate r is used, and  th e  m ill is charged 
a  p ro p o rtio n a te  p a r t  of the  cost of pum ping.

T r e a t m e n t  o f  t h e  R e f r a c t o r y  O r e .—  
D ifferentiation betw een oxide ore which is 
am enable to  th e  above cyanide trea tm e n t

and  th e  re frac to ry  ore w hich requires a 
p relim inary  tre a tm e n t before it  can be 
econom ically cyanided  is m ade b y  m etal­
lurgical testing , as th e  am enab ility  of the 
silver does n o t v a ry  d irec tly  w ith  the 
m anganese assays. M anganese is dis­
sem inated  th ro u g h  th e  en tire  surficial ore- 
body  in vary ing  am ounts up  to  3%  and  its 
deleterious effect on th e  am enab ility  of the 
silver to  cyanide m ay  cause a  varia tio n  of as 
m uch  as 50%  in th e  silver extraction, 
betw een ore w ith  low an d  high manganese 
con ten t. G enerally, if th e  m anganese is 
p resen t in  excess of 0-5%  th e  extraction 
from  th e  average grade ore becom es too low 
for econom ic tre a tm e n t by  o rd inary  cyanida- 
tion , an d  th e  ore is classified as refractory.

The g rade of availab le  ore added  an 
economic p re-requ isite  of low p la n t installa­
tion  an d  opera ting  costs to  th e  m etallurgical 
problem  involved in  developing a  treatm ent 
for th e  ore, an d  precluded  roasting  or 
expensive hydrom etallu rg ical operations from 
consideration. An efficacious trea tm e n t for 
m anganese-silver ores in  w hich th e  oxides of 
m anganese are dissolved ou t by  sulphurous 
acid and  th e  silver left in a  form  amenable 
to  cyanide, h as  been recorded  b y  a  num ber of 
investigators, b u t th e  process was never com­
m ercially  applied  because of th e  difficulties 
encoun tered  in  filtering  an d  w ashing the 
ac id -trea ted  pu lp  before cyaniding. The 
tre a tm e n t offered prom ise for th e  Fresnillo 
re frac to ry  ore, how ever, owing to  the 
re la tiv e ly  low m anganese con ten t, and  to 
an  assured  supp ly  of cheap  su lphur from 
th e  p y rite  in  th e  su lphide ore. E xperim ents 
m ade b y  Mr. S. B. M cCluskey to  develop 
the  tre a tm e n t w ere successfully concluded, 
and  a p ro cess1 devised in  w hich filtering and 
w ashing of th e  ac id -trea ted  pu lp , before 
cyan ida tion , w as o b v ia ted  b y  conditioning 
th e  pu lp  so as to  des troy  th e  cyanicidal 
charac ter of th e  sa lts  form ed in th e  acid 
trea tm e n t. A fter conditioning, th e  pu lp  is 
neu tra lized  and  cyanided. T he experim ental 
w ork was confirm ed b y  tho rough ly  testing 
in  a  p ilo t p la n t, a n d  a  full size u n it having 
a  capac ity  of 400 to n s per d ay  was built. 
The M cCluskey process increases th e  ex trac­
tion  of silver 20%  over th a t  ob ta ined  by 
s tra ig h t cyan ida tion  of re frac to ry  ore of the 
average g rade (6£ oz. Ag, 0-75%  Mn). D ata 
show ing th e  ex trac tio n s m ade from  various 
o th er g rades of th e  re frac to ry  ore are given 
in T able I I .

1 Patented : Brit. Pat. No. 278,742 ; Canad.
Pat. No. 283,696 ; U .S. Pat. No. 1,658,249.
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F ig . N o . 1. 
F lo w -s h e e t o f  C y a n id e  M ill. 

F r e s n i l lo  C o m p a n y .

L e g e n d .

1-A.—Crushed Ore Bin, Manganese-Silver Ore 
. Section.

1 B.— Crushed Ore Bin, Oxide Ore Section.
2.— 6 X 12 ft. Marcy Rod-Mills.
3.— 6 X 14 ft. Traylor Ball-Mills.
4.— 12 ft. Dorr Duplex Bowl Classifier.
5.— 8 ft. Dorr Duplex Rake Classifier.
6.— Two 15 ft. Dorr Bowl Sand Slime Classifiers.
7.— Six 60 x 10 ft. Dorr Thickeners.
8.—Thirteen 40 x 25 ft. Modified Dorr Agitator 

Tanks.
9.— Four Butters Slime Filters, 156 Leaves Each.

10.— Four 35 X 12 ft. Dewatering Thickeners.
11.— One Butters Clarifying Filter, 156 Leaves.
12.— Two Crowe Vacuum Tanks.
13.— Six 52 x 52 in. Merrill Presses, 43 Leaves 

Each.
14.— Five 60 x 16 ft. Sand Leaching Tanks.
15.— Cyanide Recovery Plant— Two HCN Ab­

sorption Towers.
16.— Cyanide Recovery Plant—Two HCN D is­

persing Towers.
17.— Cyanide Recovery Plant —  Two Solution 

Acidifying Towers.
18.— Cyanide Recovery Plant— No. 10 Sturtevant 

Fan.
19.— Filter W ash-Solution Storage Tank.
20.— Filter W ash-W ater Storage Tank.
21.— Mill Solution Storage Tank.
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A flow-sheet of th e  p re trea tm e n t p la n t is 
show n in  Fig. 2. The ore is g round  and  
th ickened  in  cyanide so lu tion  as in  th e  
o rd inary  trea tm e n t, except th a t  only 
sufficient lim e is added  to  p ro tec t th e  cyanide 
and  fac ilita te  se ttling  in th e  th ickeners. 
The pu lp  is th ickened  to  38%  solids before th e  
acid trea tm e n t, so th a t  no fu rthe r th ickening  
is requ ired  before cyanidation . The th ickened  
pu lp  th e n  flows th ro u g h  a  ro ller-sprayer 
cham ber (A, see flow-sheet) and  is ac idu la ted  
w ith  su lphur dioxide gas, w hich is draw n 
th rough  th e  cham ber coun ter-cu rren tly  to  
th e  pu lp  flow. S ulphur dioxide in th e  gas 
from  th e  p y rite  roasting  p lan t is u tilized  for 
the  acidification of th e  pulp . The sp rayer 
cham ber is a  w ooden box  85 ft. long and  
24 sq. ft. in  cross-sectional area, equ ipped  
w ith  13 transverse  rollers spaced equi- 
d is tan tly  along th e  length. The rollers, 
w hich opera te  a t  900 r.p .m ., are light-w eight,

T a b l e  II.
E x t r a c t i o n  f r o m  M a n g a n e s e - S i l v e r  O r e  

S a m p l e s — L a b o r a t o r y  T e s t s .

A ssay of Per Cent Extraction.
Sample B y Cyanida- Pretreatment by 

Sample Ag. M n. tion only. McCluskey process 
No. oz. % followed by

cyanidation.
1 6 -0  0-61 58% 78%
2 6-2  0-82 45' 76'
3 5-1 1-07 30 70
4 7-2  1-25 21 74

hollow, sheet iron  cylinders, 12 in. in 
d iam eter b y  4 ft. long, p ro tec ted  against 
corrosion b y  a  cover of soft vulcanized 
rubber. The pu lp  flows in  a  shallow  stream  
along th e  sligh tly  sloping b o tto m  of th e  
cham ber an d  is p icked up  b y  th e  rollers and  
th row n as a  dense, finely d iv ided sp ray  in to  
th e  s tream  of gas, th is  opera tion  being 
repeated  by  each roller as th e  pu lp  passes 
th rough  th e  cham ber. As th e  pu lp  becom es 
acid, th e  cyanide in so lu tion  is converted  
in to  hydrocyan ic  acid w hich is dispersed 
from  th e  pu lp  b y  th e  s tream  of gas passing 
th rough  th e  cham ber, an d  is recovered in 
absorb ing  tow ers (T-T) as in  th e  Mills-Crowe 
cyanide recovery  p lan t. In  order to  provide 
a  sufficient volum e of gas to  disperse th e  
cyanide, th e  su lphu r dioxide gas from  the  
roasting  p lan t is d ilu ted  w ith  a  larger volum e 
of air, w hich is circu lated  th ro u g h  th e  
sp rayer cham ber and  absorp tion  tow ers by  
a  separate  fan  (F). The alkaline pu lp  sp ray  
a t  th e  h ead  of th e  cham ber scrubs the  
residual su lphur dioxide ou t of th e  gas 
s tream  before it  en ters th e  absorbing tow ers, 
an d  p reven ts destruc tion  of th e  alkali in 
th e  absorbing solutions. A cidification of

th e  pu lp  is controlled  by  a d ju s tm e n t of the 
ro aste r gas flow an d  th e  cyanide dispersion 
by  regu la tion  of th e  volum e of d ilu ting  air.

The ac idu la ted  pulp, w hich contains 0-7 
to  0-8% of free ac id ity  w hen it leaves the 
roller sprayer, is d igested  in a  paddle-wheel 
ag ita to r  to  continue solu tion  of the 
m anganese. An average of 60%  of the 
m anganese is dissolved in th e  trea tm en t, 
th e  rem ainder being m anganese carbonates 
an d /o r silicates w hich are insoluble in 
su lphurous acid. T he p u lp  flows from  the 
digester th ro u g h  a  series of sim ilar agitators 
w here calcium  carb o n ate  slu rry  is added to 
neu tra lize  an y  rem ain ing  free acid ity , and 
th e  pu lp  is ae ra te d  to  oxidize th e  ferrous and 
m anganese sa lts  form ed in th e  acid trea t­
m ent. The iron p rec ip ita tes  ou t of the 
n eu tra l solu tion as a  basic ferric sa lt which 
has no cyanicidal properties. Milk of lime 
is added  a t  th e  la s t conditioner ta n k  in the 
series to  p rec ip ita te  th e  m anganese in an 
inert form  (as regards cyanide) and  to  provide 
th e  a lk a lin ity  requ ired  for th e  cyanide trea t­
m ent. The conditioned  pu lp  is th en  pumped 
to  th e  cyanide p la n t w here it is treated  
jo in tly  w ith  th e  am enable oxide ore. Cyanide 
is added  to  th e  conditioned  pu lp  a t  th e  pump 
box. T he consum ption  of calcium  carbonate 
an d  lim e in th e  conditioners is 42 lb. each, 
per to n  of ore. T he ad ju s tm e n ts  and  titra ­
tions requ ired  to  contro l th e  process are easily 
m ade an d  th e  p la n t is opera ted  by  native 
a tte n d a n ts  w ith  v e ry  uniform  results. The 
p la n t has n o t been in opera tion  a  sufficient 
leng th  of tim e to  estab lish  cost d a ta , bu t the 
presen t cost (after 5 m o n th s operation) is 
45 cen ts per to n  for th e  p re trea tm e n t. The 
to ta l consum ption  of pow er is 8-8 kw.-hr. 
per ton . G rav ity  flow is used* th rough  the 
en tire  ac id -trea tm en t section of th e  plant 
to  avoid  th e  expense of pum ping  acid pulp.

S u l p h i d e  O r e  T r e a t m e n t .— The trea t­
m en t of th e  lead-silver-zinc su lph ide ore is 
ind icated  by  th e  flow-sheet, Fig. 3. The 
presen t sim ple d ifferential flo ta tion  trea t­
m en t w as ad o p ted  in 1927, following an 
in itia l period of opera tion  characterized  by 
num erous m odifications of p rac tice  and by 
an  increasing grade and  am en ab ility  of the 
ore. T he principal m etallic m inerals in the 
ore are galena, argen tite , m a rm a tite  (ferri­
ferous sphalerite), chalcopyrite , a n d  pyrite. 
A sm all am oun t of gold (58 cen ts per ton) 
is associated  w ith  th e  m inerals, principally 
th e  galena an d  py rite . The lead , zinc, and 
iron  m inerals are coarsely  c ry sta lline  and 
are sep ara ted  a t  ap p ro x im ate ly  65-mesh 
grinding, b u t th e  a rg en tite  and  p a r t of the
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F ig . N o . 2 .

F lo w -s h e e t o f  M a n g a n e s e -S ilv e r  O re .  

T r e a tm e n t  P la n t .

F r e s n i l lo  C o m p a n y .

L e g e n d .

A.—85 ft. Roller Sprayer Acidifier.
T.— HCN Absorption Towers.
F.— No. 71 Buffalo Fan.
1 to 5.— 18 x  12 ft. Devereux Agitators.
21.— Mill Solution Storage Tank.
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chalcopyrite are in tim ate ly  locked up  in the  
o ther m inerals and  canno t be en tirely  
lib e ra ted  b y  200-mesh grinding. The gangue 
is com posed of q u a rtz  an d  shale. The 
m inerals are separa ted  in to  lead-silver, zinc, 
an d  iron-silver concentra tes, th e  trea tm e n t 
being ad ju sted  so as to  ob ta in  th e  m axim um  
recovery  of lead, silver, an d  copper in th e  
first p ro d u c t a n d  m ax im um  grade for the  
zinc and  iron-silver p roducts, these being th e  
requ isites for h ighest econom ic re tu rn  per 
ton  of ore under th e  p resen t sm elter con­
trac ts . The average grade of th e  p roducts 
a n d  th e  m e ta l recoveries m ade from  th e  
cu rren t ore (9-5% Pb, 10%  Zn, 0-65% 
Cu, and  11-5 oz. Ag) are given in Table I I I .

to  from  40 to  42%  solids before en tering  the 
flo ta tion  section. In  ad d itio n  to  th e  classifier 
overflow th e  th ickeners de-w ater 100 tons 
p er d ay  of cleaner ta il re tu rn e d  from  the 
lead  flo ta tion  section. T he th ickening  area 
provided , 1 \ sq. ft. per to n  of solids per day, 
is am ple except for occasional periods when 
th e  requ irem en ts m a y  becom e as high as 
9 sq. ft. per to n  owing to  m ore th a n  th e  usual 
am o u n t of colloidal slim e in  th e  ore, in  which 
case tw o 25 ft. aux ilia ry  th ickeners are used. 
The use of th ickeners following th e  grinding 
opera tion  elim inates surges in  th e  pulp 
flow an d  perm its a d ju s tm e n t of the  grinding- 
classifying circu it to  be m ade independently 
of th e  pu lp  d ilu tion  requ ired  for best results

T a b l e  III.
T y p i c a l  M e t a l l u r g i c a l  S u m m a r y — T r e a t m e n t  o f  S u l p h i d e  O r e .

Ore Assays. Recoveries. Ratio of
Product. Au Ag Cu Pb Zn Fe A u Ag Cu Pb Zn  

0/ 0/ 0/ 0//o /o /o /o
Fe Concen-

dwt. oz. % % % % % % tration.
Mill Head . 0-57 11-5 0-65 9-5 10-0 8-75 —  —

Lead Conct. . 2-10 54-8 2-9 57 1 8-2 5-7 58-9 75-4 71-9  93-9  — —  6-318
Zinc. Conct. . 0-47 9-2 — — 50-6 — 12-6 12-8 —  —  78-5 —  6-279
Iron Conct. 1 -40 13-6 0-55 1-22 — 40-2 9-6 4-6  —  —  — 18-0 25-45
Mill Tail . 0 1 7 1 -3 0-10 0-68 1 -04 6-8 —  —

C rushing of th e  sulphide ore has been 
described . In  th e  m ain  su lphide ore
grind ing  un it, tw o 8 ft. by  48 in. H ard inge 
ball-m ills are used for p rim ary  grind ing  and  
one 6 ft. by  14 ft. T ray lo r ball-m ill for 
secondary  grinding, each m ill in  th is  u n it 
operating  in  closed circu it w ith  a  classifier 
as show n in  th e  flowsheet (Fig. 3). T he final 
p roduct averages 1%  +  65 an d  74%  —200 
m esh, an d  rep resen ts th e  econom ic lim it in  the  
grinding. The to ta l  cost of g rind ing  is
43  cen ts an d  th e  pow er consum ption  17-4 
kw .-hr. per to n  of ore. The d is trib u ted  costs 
for th e  en tire  sulphide ore tre a tm e n t are 
given in T able IV. The consum ption  of 
m anganese steel liners an d  forged steel balls 
in  th e  su lphide ore m ills is given in  T able I. 
A sm all g rinding u n it form erly  used in 
m etallu rg ical te s t w ork w as recom m issioned 
recen tly  as an  aux ilia ry  sulphide-ore un it, 
to  ta k e  care of increased tonnage. T his un it 
consists of tw o 4 ft. b y  12 ft. K ru p p  ball- 
m ills, one being used  for p rim ary  grinding in 
open circu it an d  th e  o ther for secondary  
grind ing  in closed circu it w ith  a  classifier. 
The aux ilia ry  u n it has  a  capac ity  of 100 tons 
and  th e  m ain  u n it 650 tons of ore per day. 
U nder th e  p resen t m illing schedule th e  tw o 
u n its  are g rinding a  to ta l  of 690 tons of ore 
per day.

T he pu lp  overflows from  th e  secondary  
classifiers a t  a  d ilu tion  of 20 to  24%  solids, 
an d  is th ickened  in tw o 60 ft. D orr th ickeners

in th e  flo ta tion  cells, so th a t  b o th  grinding 
an d  flo ta tion  opera tions can be done under 
th e  m ost favourab le  conditions. Maximum 
cap ac ity  consisten t w ith  b est metallugical 
w ork is o b ta in ed  in  th e  flo ta tion  section at 
40 to  42%  solids in  th e  feed. A t lower 
d ilu tions, 46 to  48%  solids, th e  separation 
of gangue an d  m ineral partic les is interfered 
w ith  b y  m echanical en tra in m en t and the 
m etallu rg ica l efficiency of th e  cells decreases.

F l o t a t io n  P r o c e d u r e .— S tan d a rd  18 in. 
M inerals S epara tion  sub-aera tion  cells are 
used in th e  lead  section to  m ake a  rougher 
co n cen tra te  an d  a  m iddling  product. The 
ro u g h er co n cen tra te  is cleaned once in

T a b l e  IV.
S u l p h i d e  O r e  C o n c e n t r a t i o n  D i s t r i b u t e d  C o s t s .

U.S. Curr'cy. 
per short ton. 

$0-05 
•02 
■43 
•01 
•27 
•07 
•04 
•12 
•04 
•06 
•08 
•04 
■04 
•07 
•02

Crushing . . . .  
Conveying
Grinding . . . .  
Classifying
Flotation— Oils, Reagents . 

Labour 
Supplies .
Power 
Royalty .

Water Supply .
Filtering and handling concts.
Assaying
Surface expense
Supervision
Miscellaneous .

Total . $1-36



s=>e 
Sis

me
s. Z

¿m=
*

MARCH, 1930 145

F ig . N o . 3 . 
F lo ta t io n  P la n t  F lo w -sh e e t.  

F r e s n i l lo  C o m p a n y .

L e g e n d .

1.—8 ft. x 48" Hardinge Ball-Mill.
2.— Dorr Sim plex Rake Classifier.
3.— 12 ft. Dorr Duplex Bowl Classifier.
4.— 6 ft. x 14 ft. Traylor Ball-Mill.
5.— Two 60 ft. Thickeners.
6.— 8 X 6 ft. D evereux Agitator.
7.— Two Parallel Banks, Twenty-four 18" M.S. 

Flotation Cells each.
8.— Two 10 ft. McIntosh Cells, in parallel.
9.— 40 ft. Thickener.

10.— American Disc Filter-—Three 6 ft. Discs.
11.— Six 3 ft. X 15 ft. Std. Callow Flotation Cells, 

in parallel.
12.— Two 3 ft. x  15 ft. Std. Callow Flotation Cells, 

in  parallel.
13.— Two 12 ft. McIntosh F lotation Cells,in parallel.
14.—Two 10 ft. McIntosh Flotation Cells, in parallel.
15.— 28 ft. Forrester Cell.
16.— Two 12 ft. Forrester Cells, in parallel.
17.— 12 ft. M cIntosh Flotation Cell.
18.— Settling Vats for Iron Concentrate.
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M acin tosh  cells to  drop  ou t zinc an d  in ­
soluble, th e  single cleaning increasing the  
grade of th e  lead  p ro d u ct from  32%  to  
57%  lead. F u rth e r  cleaning of th e  con­
ce n tra te  resu lts in a  loss of some silver and  
copper and  w ould therefore be opposed to  
th e  econom ic requ irem ent of m ax im um  
recovery  of these m etals  in  th e  lead con­
cen tra te . The cleaner ta il is re tu rn ed  to  th e  
p rim ary  th ickeners, and  th e  lead  m iddling 
p roduct is re tu rn ed  to  th e  head  of th e  lead 
section w here it  is m ixed  w ith  fresh pu lp  
in  a  D evereux ag ita to r. M ixing of these 
in te rm ed ia te  p roducts w ith  fresh pu lp  assists 
in m aking  a  final separation  of th e  m inerals 
as i t  de-oils and  w ashes th e  sulphide surfaces 
an d  leaves th em  clean for recondition ing  
b y  th e  flo ta tion  reagents. A n 8 ft. W ilfley 
pilo t tab le  trea tin g  ta iling  from  th e  lead  
section gives a  continuous v isual check on 
th e  operation  of the  lead  flo ta tion  cells.

In  th e  zinc section, a  rougher concen tra te  
contain ing  43%  zinc is m ade w ith  Callow 
cells and  is cleaned th ree  tim es to  m eet th e  
econom ic requ irem en t of m axim um  grade 
for th is  p roduct. T rip le cleaning of th e  zinc 
is necessary  because of th e  s im ilarity  in 
n o tab ility  of high-iron m arm atite  and  pyrite , 
w hich m akes it  difficult to  drop  ou t th e  la tte r  
m ineral. Callow cells are used for th e  first 
cleaning and  M acin tosh  cells for th e  second 
an d  th ird . T he final concen tra te  assays 
50-6% zinc, and  rep resen ts a  h igh grade 
p roduct since th e  zinc m ineral, m arm atite , 
con tains well over 10%  iron in chem ical 
com bination . Zinc escaping th e  rougher 
cells is recovered b y  a  28 ft. F o rreste r 
scavenger cell which m akes an  iron-zinc 
m iddling th a t  is re tu rn ed  to  th e  first zinc 
conditioner.

The iron concen tra te  is m ade w ith  
F o rreste r cells and  cleaned once in  a  
M acin tosh  cell to  drop o u t “  insoluble,” 
giving a final p ro d u ct assaying 1-4 dw t. of 
gold, 13-5 oz. of silver, and  40%  iron. The 
p roduct depends for its  com m ercial value on 
th e  gold an d  silver con ten t, hence a  high 
grade concen tra te  ra th e r  th a n  a  high recovery 
of iron is m ade. A bout 18 tons of th e  iron 
concen tra te  are roasted  daily, and  the  
rem ainder is sold to  th e  sm elter a t  a  sm all 
profit. The grade of th e  concen tra te  is 
raised  25%  b y  roasting  an d  th e  resu lting  
increase in revenue from  sale of th e  roasted  
p roduct pays for th e  cost of roasting , which 
is 57 cen ts per ton  of concentra tes, so th a t  
su lphur dioxide gas is supplied a t no charge 
to  th e  cyanide recovery  and  m anganese- 
silver ore trea tm e n t p lan ts. The iron con­

cen tra te  is roasted  in tw o 8 ft., four roasting- 
h ea rth , M acDougall ty p e  furnaces, which were 
designed and  b u ilt by  th e  com pany.

The lead  an d  zinc concen tra tes are 
de-w atered  in 40 ft. th ickeners an d  filtered 
w ith  A m erican disc filters, th ree  6 ft. discs 
being used for each p roduct. The average 
m oistu re co n ten t of th e  zinc cake is 10% 
and  of th e  lead, w hich is finely com­
m inu ted , 12% . T he iron  concentra te  is 
se ttled  an d  d rained  in p ilas (open vats) 
an d  sh ipped  w ith o u t filtering, to  ob ta in  cheap 
handling. The co n cen tra te  averages 11% 
m oistu re w hen shipped. T he coarser pyrite 
w hich se ttles ou t a t  th e  head  of the  pilas 
is tak en  for th e  roasting  furnaces. The lead 
an d  iron concen tra tes are sold to  Mexican 
sm elters an d  th e  zinc concen tra te  is shipped 
to  E urope.

R e a g e n t s .— T he flo ta tion  reagents in 
p resen t use are  those w hich have been 
re ta in ed  a fte r tr ia l an d  elim ination  of a 
large num ber b y  b o th  p la n t an d  laboratory 
tests. Sim plification of p rac tice  and  improved 
technique in opera tion  have  reduced the 
consum ption  of reagen ts  from  8-75 lb. in 
1927 to  th e  p resen t (1929) consumption 
of 3-95 lb. per to n  of ore. Sodium  carbonate 
in  th e  form  of teq u esq u ite  (a local crude 
n a tu ra l sa lt from  saline deposits, averaging 
35 to  40%  soda) is added  a t  the  thickeners 
to  p rec ip ita te  m etallic  sa lts in  th e  mine water 
and  provide an  alkaline flo tation  circuit. 
The a lk a lin ity  carried  is low, the  pH 
value being 7-7 to  7-8, or ju s t over th e  neutral 
po in t. X a n th a te  is used as th e  collecting 
agent in th e  lead, zinc, an d  iron  sections. 
The zinc and  iron  m inerals are depressed 
during th e  lead  float, b y  sodium  cyanide 
an d  zinc su lp h a te  w hich are used in the 
p roportion  of one p a r t of sodium  cyanide 
to  four p a r ts  of zinc su lphate . The cyanide 
and  zinc su lpha te  toge ther w ith  an  “ oil 
m ix tu re  contain ing  five p a r ts  coal-tar 
creosote, th ree  p a r ts  cresylic acid, and one 
p a r t of pine oil, are added  to  th e  intake of 
th e  pum p  w hich delivers th e  pu lp  to  the 
first lead  rougher cell. T his gives a very 
short co n tac t period ; b u t i t  suffices owing 
to  th e  positive ém ulsification of pulp 
ob ta ined  in th e  M inerals Separation  type 
of cell and , by  avoiding a  long conditioning 
period, th e  effect of th e  depressing reagents 
on th e  m a rm a tite  an d  p y rite  is made to 
ca rry  th ro u g h  th e  en tire  lead  section, thereby 
m inim izing th e  consum ption  of these 
reagents. Copper su lpha te  is used to  con­
dition  th e  zinc m ineral for flo tation . The 
con tac t period and  ém ulsification of pulp
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required for the  zinc conditioning are 
provided b y  a series of th ree  8 ft. D evereux 
agitators. C yanide is added  to  th e  first 
agitator, to  re-inh ib it th e  p y rite  ; the  copper 
sulphate is added to  th e  second, and  coal 
ta r  and pine oil to  the  th ird . X an th a te , 
coal ta r, and  pine oil are added as required  
in both  the  lead and  zinc flo tation  sections. 
A small am ount of cyanide and  zinc su lphate 
are used to  depress m arm atite  in the  lead- 
cleaning circuit, and  sm all add itions of 
cyanide to  depress py rite  in the  zinc cleaners. 
The pyrite  elim inated  in th e  zinc cleaning 
operation caused considerable m echanical 
trouble by  packing around  the  ro to r in 
the bo ttom  of the  M acintosh  cells, un til the 
am ount of th is  m ineral en tering the  zinc 
rougher concen tra te  was reduced by  
inhibiting it w ith  cyanide in the  first 
Devereux ag itato r. X a n th a te  is the  only 
reagent used in m aking th e  iron concentrate. 
All dry  reagents are m ade up  and  added as 
solutions for convenience in d istribu tion  
and greater accuracy  in regulation  of the  
am ount used. The average consum ption of 
the various reagents per ton  of ore follows :

Reagent. 
Tequesquite (Na2COa 
Xanthate 
Copper Sulphate 
Zinc Sulphate 

. Sodium Cyanide 
Coal-tar creosote 
Coal tar 
Pine oil .
Cresylic acid .

Total .

Ib. per 
short ton.

1-462 
. 0-468
. 0-770
. 0-492
. 0-136
. 0-194
. 0-226  
. 0-080  

0-120

3-948

The to ta l consum ption of air by  the 
flotation cells is 6,000 cu. ft. per min. The 
air is supplied by  R oots blowers a t a pressure 
of H  lb. for th e  F orrester, M acintosh , and  
M inerals S eparation  cells and  lb. for th e  
Callows. The u n it consum ption of air by  
th e  different types of pneum atic  cells used 
is as follows :—
Forrester cell 44 cu. ft. per min. per lineal foot 

of cell.
M acintosh cell 9 cu. ft. per min. per lineal foot 

of rotor.
Callow cell . 6 -5  cu. ft. per min. per sq. ft.

of mat area.
The M acin tosh  cells were form erly 

equipped w ith  canvas covered ro to rs and 
required  3-| lb. a ir pressure ; b u t by  sub­
s titu tin g  perfo ra ted  rubber covers for canvas, 
the  pressure required  to  operate  the  cells 
was reduced to  11 lb ., and  th e  power con­
sum ption reduced proportionate ly . The use 
of rubber covered ro to rs has also im proved 
the  m echanical operation  of th e  cell, as 
perfora ted  rubber does n o t “ blind  ” so 
easily as the  canvas and  consequently  has 
a longer life. The first te s t rubber cover 
is still in use a fte r six m o n th s’ service. A 
com parative te st between perforated  rubber 
and  canvas-covered pans in th e  Callow 
cells is being m ade w ith the  object of placing 
th e  en tire  p la n t on low pressure air should 
the  rubber m a t prove as sa tisfactory  in the 
Callow as in the  M acintosh  cell.

Power for th e  operations a t Fresnillo is 
generated  by  a  6,000 kw. tu rbo -a lte rna to r 
un it a t a  cost of 1-23 cents per kw-hr. net 
delivery. The to ta l consum ption of power 
by  the mill is 22 kw-hr. per ton  of oxide ore 
trea ted  and  32 kw-hr. per ton of sulphide ore.

NEW SEISM OGRAPH FOR G E O PH Y SICA L SURVEY
By A . O . R A N K IN E , D .Sc.

Professor of Phjsics in the Imperial College of Science and Technology.
In  view of th e  growing in terest in th is 

country in geophysical m ethods of prospect­
ing,1 the production  com mercially by  the 
Cambridge In stru m en t Com pany of the  
portable seism ograph and  accessories des­
cribed below is a no tab le event. The in s tru ­
m ent is the  first of its k ind m anufactured  
and offered for sale by  a B ritish firm. H ith e r­
to practically  all seism ographic field w ork 
on problem s of underground stru c tu re  in

1 Reference m ay be made, for example, to the  
Symposium on th is subject on March 21 and 
April 18, 1929, at the Institution of Mining and 
Metallurgy. A description of the underlying 
principles of the seismographic method by the  
present writer will be found in the Bulletin of the  
Institution for April. 1929.

rela tion  to  m ineral (principally oil) deposits 
has been carried ou t w ith  seism ographs of 
foreign (m ainly German) construction, even 
in  fields under B ritish  control. There now 
becomes available th is new instrum ent which 
is in several im p o rtan t respects an  im prove­
m ent on its  predecessors. The principal 
of these im provem ents is the  ingenious 
linking device for ob tain ing the g reater p a rt 
of th e  m agnification required  of the  small 
ea rth  m ovem ents. In  previous instrum ents 
the  corresponding link has usually  been of a 
frictional character, giving rise to  possible 
slipping which renders uncerta in  th e  degree 
of m agnification, besides m aking ad justm en t 
ra th e r difficult. In  the  Cam bridge in s tru ­
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m ent th e  m agnifying m echanism  is positive 
in action  th roughou t, and  th e  m ovem ents of 
the  recording spo t of ligh t correspond closely 
to  th e  m ovem ents of th e  ea rth . The seism o­
g raph  m easures an d  records in  re la tion  to  
tim e th e  v ertica l com ponent of the  m otion 
of th e  ea rth  w here it  is erected, giving a 
m agnification w hich can be arranged  during  
construc tion  to  su it special conditions, and  
m ay  be as high as 50,000 or even 100,000. 
The photograph ic recorder is of elegant and  
efficient construction  an d  easy to  m anipulate .

D uring  A pril, 1929, th e  first experim ental 
m odel was te sted  in the  field near Cam bridge,

T here follows a brief descrip tion , illus­
tra te d  b y  pho tographs, supplied  for the 
purposes of th is  article  b y  th e  m akers. In  it 
th e  principal features are su itab ly  indicated. 
A m ore com plete descrip tion  of th e  working 
p a rts  of th e  in stru m en t m ay  be found in the 
B ritish  P a te n t Specification No. 17402/29.

The seism ograph is of a  mechanical 
form  a n d  is p a rticu la rly  ad ap ted  for 
detec ting  sa lt dom es a n d  o ther hard 
structu res, an d  for locating  fau lts etc. It 
com prises a  h igh ly  sensitive in strum en t for 
m easuring  v ertica l v ib ra tio n s (the vibro- 
m eter) an d  a cam era w hereby  such vibrations

F i g . l .

th e  w riter being present. Good results were 
ob ta ined , and  it was ap p a ren t th a t  th e  
sensitiv ity  of th e  in stru m en t was con­
siderab ly  superior to  th a t  of o ther m echanical 
seism ographs th e n  on th e  m arket. Since 
th e n  m odifications have been m ade, m ainly  
for the  purpose of fulfilling th e  requirem ents 
o f field conditions, an d  fu rth e r te s ts  carried 
o u t during  th e  sum m er of 1929 on Chobham  
Ridges proved  th a t  th e  seism ograph could 
be used sa tisfactorily  in determ ining  the 
dep th  of th e  chalk in th is neighbourhood. 
I t  is w orth  noting , as showing its  ease of 
m anipulation , th a t  one of th e  independent 
opera to rs in these observations has in ti­
m a ted  th a t  th e  seism ograph and  recorder 
could be erected  on a  new  sta tion , and  
ad ju s ted  in  readiness for recording, in 
fifteen m inutes.

are recorded. The v ibrom eter, which is 
shown in Fig. 1 w ith  th e  o u te r cover removed, 
consists of a  heav y  m ass H  fixed on a  short 
lever w hich is carried  on flexible metal 
hinges a t I. T his w eight is balanced by 
springs O j and  0 2. Ox is th e  m ain  spring and 
0 2 is a  fine a d ju s tm e n t spring  controlled by 
th e  screw F. The lever carry ing  th e  m ass H 
is ex tended  by  th e  ligh t cone N. F or transit 
th e  clam ping screw G is released and  the 
w eight H  is w ithd raw n  from  th e  tubular 
fitting  in to  w hich it  is no rm ally  fitted . The 
system  is th en  au to m atica lly  clam ped owing 
to  th e  load on th e  spring  Oj. A t th e  end of 
th e  cone N is a fine rod  J  th e  o th er end of 
w hich bears ligh tly  on a  horizon tal disc in 
such a  w ay th a t  an y  sm all m ovem ent of the 
m ass H  re la tive  to  the  base of th e  instrum ent 
causes a  ro ta tio n  of th e  disc. A m irro r is so
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m ounted th a t  th is  ro ta tio n  causes a  corre­
sponding m ovem ent of the  m irror which is 
recorded photographically  b y  a com pact form  
of paper cam era. The m oving m irror system , 
which is the  only delicate p a r t  of th e  
apparatus, forms a  com plete u n it which can 
be easily rem oved, and  replaced, and  which 
is disconnected from  th e  rod J  by  a simple

The cam era is show n in Fig. 2. X  is the  
lam p. Z is a  ligh t-tigh t container which 
will hold 24 m etres of unused photographic 
paper (60 m illim etres wide) and  which is 
loaded in a  d a rk  room , b u t m ay  be inserted  
in, or rem oved from  th e  cam era in daylight. 
I t  is fitted  w ith  a  red  glass window, so th a t  
the  q u a n tity  of paper rem aining in th e  box

F i g .

autom atic device. L ight from  a  lam p 
m ounted in the  cam era passes th rough  a 
convex lens K  and  is reflected from  the  
mirror so th a t  an  im age of a slit in front of 
the lam p is focussed down to  a b righ t spo t of 
light on th e  photographic paper. A w hite 
screen L facilita tes correct ad ju stm en t of the  
optical system . The m oving p a rts  of the  
v ibrom eter are light and  have little  inertia, 
so th a t  friction effects are reduced to  a 
minimum.

2 .
a t any  tim e can be observed. The paper is 
driven p ast the  cam era apertu re  by  m eans 
of a  clock (wound by  th e  handle S) and  is 
au tom atica lly  fed round  a drum  W . W hen a 
leng th  of paper up  to  4 m etres in length  has 
been exposed, i t  is severed from  th e  m ain 
leng th  by  m eans of a  knife operated  b y  the  
handle Q. The drum  W  consists of tw o 
p a rts  R  and  P , as shown in th e  lower p a rt 
of Fig. 2. R  is the  m ain drum  on which the 
exposed paper is wound, and which by  its



150 T H E  M IN IN G  M AGAZINE

ro ta tio n , draw s th e  p ap er th rough  the  
cam era. P  is th e  cover w hich is p artia lly  
w ithd raw n  w hen tak in g  a  pho tog raph  and  
which is pushed com pletely over the  d rum  R 
w hen loading an d  unloading  from  the  
cam era, an d  in fact un til the  exposed paper 
is ready  to  be rem oved for developm ent in 
the  dark  room. F our of the  drum s W  are

th e  v ib rom eter m irro r ju s t before it  enters 
the  cam era, and  b y  m eans of th e  screw E, 
he can a d ju s t th e  position  of th e  spot.

Fig. 4 is a  rep roduction  reduced  to  nearly 
half ac tu a l size from  tw o records, taken  with 
th is  in stru m en t, of sm all explosions of 
gelignite bu ried  a  short d ep th  in chalk and 
exploded a t a d istance of nearly  three-

F i g . 3 .

F i g . 4 .

supplied w ith  each ou tfit, and  they  can be 
rem oved from , or inserted  in the  cam era in 
b road  day ligh t. T  is the  handle for s ta rtin g  
and  stopping th e  cam era.

Fig. 3 shows th e  com plete assem bled 
in strum en t, A being th e  v ib rom eter an d  B 
the  cam era. These tw o p a r ts  are se t up  
opposite one ano ther, an d  the  separate  
telescopic tu b e  C is fixed to  th e  fron t of the  
cam era and  then  ex tended  un til it nearly  
m akes con tac t w ith  th e  w indow  of the  
v ibrom eter. B y looking down th e  tu b e  D, 
the  observer can see the  spo t of ligh t from

q u arte rs  of a mile from  th e  seism ograph. The 
tim e m ark ing  consists of a  b roken  black line, 
each b lack dash  an d  each space covering a 
te n th  of a second, so th a t  th e re  are  five black 
dashes per second. The tim e m arker is 
au to m atica lly  s ta r te d  w hen th e  handle T, 
w hich s ta r ts  and  stops th e  cam era mechanism, 
is operated . The ex trao rd in ary  resemblance 
of th e  tw o records, even to  m any  of the 
sm aller details, shows th a t  all th e  smaller 
w aves recorded are tru e  phenom ena due to 
th e  n a tu re  of th e  g round  betw een  the 
explosion and  th e  in stru m en t.



T H E  TIN DEPOSITS OF G U N O N G  BAKAU
By F. T . IN G H A M , P h .D ., D .I.C .. F .G .S .. A .I.M .M .

T h e  au th o r gives an  accoun t of th e  lo d e -tin  deposits  on  G u n o n g  B akau , a t th e  in te r-s ta te  b o u n d a ry  be tw een  S e lan g o r and
P a h a n g , b a s e d  on  re ce n t observations.

I n t r o d u c t i o n .— The tin  deposits of pressed in “ The Origin of Topaz and
Gunong B akau  are of a  particu la rly  C assiterite a t G unong B akau, M alaya ” in
interesting geological character. T hey  have th e  Geological M agazine, 1916, p. 255, and
previously been stud ied  and  described by  also in “ A P re lim inary  R eport on Tin

PANANG
BAKAU LOW ER cODE
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NEW Q U A R R Y ^  W 0RKIN6 , jf% 4 4 2 6  

•’ TAN KIM B EE S CHINC10MG

^CnONG SENGS Q U AR R Y

F i g .  1.— S k e t c h - m a p  o f  G u n o n g  B a k a u  a n d  N e i g h b o u r h o o d .  Based on plan b y  J. B. Scrivenor.

Mr. J . B . Scrivenor, the  D irector of the  
Geological Survey, F edera ted  M alay S tates, 
and by  D r. W. R. Jones, form erly an  officer 
of th e  sam e geological staff. The conclusions 
arrived a t by  Mr. Scrivenor have been 
published under th e  title  “ Topaz-bearing 
Rocks of G unong B akau  ’ ’ in  th e  Quarterly 
Journal o f the Geological Society, vol. lxx, 
p. 363, 1914 ; Dr. Jo n es’s views are ex-

Mining on th e  Main R ange a t  U lu B akau  and 
N eighbourhood ” in  th e  sam e m agazine, 
p. 453. F u rth e r  reference by  Dr. Jones is 
also m ade in  T h e  M in in g  Ma g a z in e , 
October, 1915, under th e  tit le  “ M ineraliza­
tion in M alaya.”

As th e  opinions expressed by  these au thors, 
more especially concerning the  origin of the 
topaz and  cassiterite present, were of ra th e r
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diverse na tu re , th e  w riter was requested  to  
exam ine and  rep o rt on th e  deposits, which 
were v isited  during A pril, 1928, an d  again  in 
Ja n u a ry , 1929.

G unong B ak au  is a  m o u n ta in  4,426 ft. high, 
s itu a te d  on th e  w atershed  of th e  M ain R ange 
on th e  S elangor-P ahang  bo u n d ary  to  th e  
n o rth  of G unong R aja . I t  is approached  by  
th e  jungle p a th  w hich leads from  P eretak , 
near K uala  K ubu, to  B en tong  in P ahang. 
The strenuous w alk an d  clim b are  m ore th a n  
com pensated  for b y  th e  g ran d eu r of th e  jungle 
traversed .

P r e s e n t  W o r k in g s .— A t th e  p resen t tim e 
there  are th ree  m ain  areas w here m ining 
operations are tak ing  place. These for 
convenience are here defined as the  
Chinchong, B akau , an d  T an  K im  B ee’s 
w orkings and  th e  position of these is shown 
on Fig. 1.

I t  is here desirable to  s ta te  th a t  th e  
p redom inan t types of rock  found in th is  
neighbourhood m ay  be su itab ly  classified as 
g ran ite , q u artz -to p az  rock, an d  topaz-ap lite . 
N otes concerning these will be found in 
a  la te r  paragraph .

(a) Chinchong .— These w orkings are 
s itu a te d  to  th e  east of G unong B akau  
T rigonom etrical S ta tion  a t  a  heigh t ju s t over
4,000 ft. A t th e  p resen t tim e th e  ore is being 
reached b y  an  ad it w hich has been driven 
in to  th e  hill a d istance of ab o u t 300 ft. in 
a  general w esterly  direction. A new  ad it 
is also now  being construc ted  from  Chong 
Seng’s quarry .

Q uartz -topaz rock  a t  th is  locality  con­
s titu te s  th e  ore. The ore-body is fla t and  
ta b u la r  in shape, lying p rac tica lly  in  a  hori­
zon tal plane, w ith  a  thickness, vary ing  b u t 
slightly, averaging 12 ft. T hus its  form 
grea tly  resem bles th a t  of an  igneous sill.

The country-rock  is g ran ite , of w hich rock 
bo th  th e  hanging and  foot w alls of th e  deposit 
are com posed. A t one spot in th e  no rth ern  
portion  of th e  w orkings a t  a  d istance of 
roughly  150 ft. from  th e  ad it en trance the  
ore has been cu t ou t b y  topaz-aplite.

In  1914 a  vein of ore, w hich is s ta te d  by  
th e  Chinese m iners to  have been a t a  lower 
level, was w orked in a  south-w esterly  d irec­
tion  for over 300 ft. Since th is  vein h ad  a 
sim ilar com position and  form  it  is p ractically  
certa in  th a t  tw o d istinct bands of quartz - 
topaz rock m ore or less parallel and  of a 
horizontal n a tu re  occur in  th e  im m ediate 
vicin ity . M oreover, h igher up  th e  hill o ther 
ou tcrops of qu artz -to p az  rock have  been 
observed an d  th e  evidence of th e re  being a t

least four such sill-like deposits of quartz- 
topaz rock on th e  easte rn  slope of Gunong 
B akau  is very  strong.

The ore from  th e  C hinchong w orkings is 
tran sp o rte d  in baskets  b y  w ire ropew ay to 
the  mill, w here it is crushed in a  five-head 
Thom pson b a tte ry  d riven  b y  a  P elton  wheel.

(b) B a ka u .— These w orkings m ay  con­
ven ien tly  be d iv ided in to  tw o sections, 
nam ely  th e  B akau  M ain F ace and  th e  Bakau 
Low er Lode.

The B akau  M ain F ace is s itu a ted  ju s t to 
th e  n o rth  of th e  trigonom etrical beacon. 
H ere a  large open q u a rry  has been m ade in 
th e  h ill slope, th e  to p  of th e  w orking now 
reaching to  th e  original site  of th e  beacon. 
Much topaz-ap lite  is p resen t an d  th is  carries 
a  sm all percen tage of cassiterite , and  con­
s titu te s  th e  m ajo r source of ore a t  this 
quarry . F o rtu n a te ly  th e  ap lite  is intensely 
w eathered  w hich allows for its  easy removal. 
(Fig. 3.) B y  w orking in  th is  opencast fashion 
n o t only is th e  tin  recovered from  the  aplite 
b u t valuable prospecting  is achieved since 
sill-like bodies of q u artz -to p az  rock in granite 
are exposed an d  b ro u g h t to  th e  foot of the 
q u arry  a t  a  cost considerably  less th an  by 
underg round  m ining. T he quartz -topaz  rock 
in th is  q u a rry  generally  contains zinnwaldite 
an d  th e  cassiterite  con ten t is slightly  less 
th a n  a t  Chinchong.

The B ak au  Low er Lode, w hich is also 
know n as th e  E a s t-W e st lode, is s ituated  in 
th e  no rth -w est po rtion  of lo t 272. The lode 
is a  com posite one consisting of several 
parallel veins, p rac tica lly  v ertical and  having 
a strike  trend ing  betw een 74°-254° and 
78°-258°. On th e  surface th e  mineralized 
zone did n o t exceed 2 ft., b u t a t a  depth  of 
40 ft. th is  h ad  increased to  4 ft. W hen last 
v isited  a  d ep th  of 54 ft. below  th e  ad it level 
(12 ft. below th e  surface of th e  hill) h ad  been 
reached, an d  th e  w orkable portion  was no 
less th a n  8 ft. w ide over a  d istance of 150 ft. 
The veins, w hich consist chiefly of quartz 
associated w ith  a  greenish secondary  mica, 
va ry  from  m inu te  vein lets to  veins over 9 in. 
wide an d  in dep th  coalescence of veins has 
been observed.

The lode carries on an  average from  1-6 to
1-7% S n 0 2. Besides th e  q u a rtz  an d  mica 
previously m entioned  a  little  tourm aline, 
pyrite , and  in lesser am oun t chalcopyrite, are 
p resen t. On th e  jo in t p lanes b rig h t green 
flakes of to rb ern ite  (a h y d ra te d  phosphate  of 
u ran ium  and  copper) occur. T h is m ineral, 
w hich is a t  th e  presen t tim e being allowed 
to  go to  w aste, has n o t p reviously  been
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discovered in M alaya. No uran in ite , from 
which it has p robab ly  been derived, has yet 
been found in th is  locality . Since th e  lode 
cuts bo th  th e  g ran ite  and  th e  topaz-ap lite  i t  
is obvious th a t  it is la te r in age th a n  bo th  
these rocks.

(c) T an  K im  Bee's W orkings .— These are 
divided in to  th e  Main W orking and  th e  New 
W orking.

The Main W orking is s itu a ted  to  the  sou th ­
west of th e  beacon and  is qu ite  close to  B akau  
Main Face. I t  consists of a  large quarry  
greatly resem bling th a t  of the  adjoining 
mine. Aplite is the  p redom inant rock type,

R o ck  T y p e s .— As previously s ta te d  th e  
three m ain  types of rocks in th is  area are (1) 
gran ite , (2) quartz -topaz rock, an d  (3) topaz- 
aplite. As these have been described in 
detail b y  Mr. Scrivenor, only th e  m ain 
characteristics are m entioned here.

(a) Granite.— Over a  large portion  of th e  
a rea  a t  th e  surface th is  rock is intensely 
w eathered  owing to  kaolinization of the  
felspar present. Occasionally, however, large 
core boulders of h a rd  g ran ite  can be observed. 
The g ran ite  is po rphyritic  in  character, the  
phenocrysts being orthoclase. In  th e  ground- 
m ass bo th  orthoclase and  plagioclase are

F i g .  2 . — V i e w  a l o n g  C h i n c h o n g  V a l l e y  t a k e n  f r o m  a d i t .  I n  t h e  d i s t a n c e  t h e  s m o k e  f r o m  t h e
r o a s t e r  c a n  b e  s e e n .

bu t three flat ta b u la r  veins of quartz -topaz 
rock have been observed occurring in granite. 
The upperm ost of these forms a  capping to 
the m ountain , and  contains little  or no 
cassiterite, b u t the  m iddle vein, which is 
12 ft. th ick , constitu tes ore su itable for 
crushing. The ap lite  is also stanniferous.

The coun try  rock in th e  New W orking, 
which is s itu a te d  fu rth e r to  th e  west, is 
granite. In  th is  th e re  occurs a  m ineralized 
band  consisting of m ain ly  cassiterite, 
tourm aline, and  felspar. U nfo rtuna te ly  the 
deposit was n o t well opened up  a t  tim e of 
visit and  th e  exact relationship  was therefore 
obscure. Mr. Scrivenor, who has m ore 
recently exam ined th e  deposit, says th a t it 
is a  vein of pegm atite  30 ft. broad, containing 
micaceous patches sim ilar to  th e  stone once 
worked in H em y’s quarry , tow ards w hich it 
trends.

present. Some b io tite  together w ith a little  
tourm aline also occur. Zircon and  ap a tite  
are com m on accessory m inerals. A trace  of 
cassiterite has been identified in  th is  rock.

(b) Quartz-Topaz R ock .—This is by  far 
the  least altered  and  th e  hardest rock of th e  
series and  it  alw ays occurs associated w ith 
th e  softer g ranite. As th e  nam e implies, 
the  esential constituen ts are q u artz  and  topaz. 
Of these th e  q u artz  predom inates and  the  
am ount of topaz presen t is n o t constan t. 
A lthough th e  q u a rtz  occurs as irregular 
grains, occasionally c ry sta l boundaries are 
exhib ited  by  th e  topaz. This la tte r  m ineral 
som etim es shows p a rtia l a lte ra tion  to  
micaceous aggregates an d  th is  a ltera tion  in 
some cases has proceeded to  such  an  ex ten t 
th a t  “ islands ”  of topaz in op tical con­
tin u ity  w ith  one ano ther have been le ft in 
a  w hite m icaceous m atrix . C assiterite and
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also arsenopyrite  are of fairly  constan t 
occurrence th roughou t th e  q u artz -to p az  rock, 
although  th e  am oun t p resen t shows consider­
able varia tion . In  th e  case of th e  cassiterite , 
although  very  rich  ore is occasionally m et, an 
average of betw een 1% and  1-5% is probable. 
In  a  few places, for exam ple, M ain F ace 
w orking, portions of th e  q u artz -topaz  rock 
rich in  m ica h av e  been observed. T his m ica 
(zinnwaldite) is pale brow n in colour and  has 
sm all optic ax ia l angle ; such rock  is com ­
parab le  w ith  th a t  described by  Mr. Scrivenor 
from  M ason’s quarry . Sm all patches rich  in 
tourm aline are of ra re  occurrence. I t  should, 
how ever, be stressed  th a t  in  no specim en of 
q u artz -to p az  rock has felspar been identified.

(c) T opaz-A plite .— U sually  th is  is th e  m ost 
w eathered  rock  presen t in th e  series and  for 
som e considerable d istance from  th e  surface 
it is sufficiently friable to  be rem oved by  
a  “ changkol.” O nly in th e  underground  
w orkings a t  Chinchong and  th e  Low er Lode 
were ob ta ined  specim ens h a rd  enough to  
perm it of sections being m ade. T he rock is 
com posed of quartz , orthoclase p a rtia lly  
kaolinized, acid andesine, topaz showing 
a lte ra tio n  to  secondary  m ica, and  a  pale 
b row n m ica contain ing zircon inclusions 
exh ib iting  pronounced pleochroic haloes. 
M uscovite usually  occurs also an d  a  little  
tou rm aline  is accessory. C assiterite is usually  
p resen t an d  i t  w ould appear th a t  in  th e  Chin­
chong area  from  the  yardage w orked an d  the  
tin-ore recovered th a t  th is  m ineral is present 
to  th e  ex ten t of betw een 0-5 and  0-6 k a ttie s  
per cubic yard .

Besides these m ain  types of rock there 
occur certa in  special m odifications which 
deserve notice :—-

Reaction Border.— This te rm  was applied  
b y  Mr. Scrivenor to  th e  d a rk  border presen t 
betw een th e  veins of q u artz -topaz  rock and  
th e  g ran ite . This border, which has an 
average th ickness of betw een 2 and  4 in., is 
alw ays ap p a ren t even w ith  th e  th in n est veins. 
I ts  colour is due to  th e  presence of brown 
tourm aline ; topaz in th e  sections exam ined 
was absen t b u t q u a rtz  is ab u n d a n t and  a 
brow nish m ica also occurs. Since it has been 
proved  th a t  zircons, com m on in the  norm al 
g ran ite  b u t p rac tica lly  absen t in  th e  quartz - 
topaz  rock, are also ab u n d a n t in  th is  rock 
it  appears certa in  th a t  th e  “ reaction  border ” 
has been form ed by  th e  action  of volatile 
em anations from  th e  q u artz -topaz  rock on 
th e  surrounding  granite.

Pegmatite.— A lthough no large veins or 
m asses of th is  rock, w ith  the  exception of the

new ly discovered vein in T an  K im  Bee’s 
new  w orking, are know n in th is  area, small 
ou tcrops ab o u t 1 ft. th ick  h av e  been observed 
b o th  in  T an  K im  B ee’s M ain w orking and  at 
a  spot ab o u t 30 y ards sou th  of B ak au  Lower 
lode. In  b o th  cases th e  pegm atite  occurred 
betw een th e  topaz-ap lite  w ith  w hich it is 
genetically  re la ted  an d  th e  gran ite . Similar 
occurrences associated  w ith  th e  ap lite  have 
previously  been n o ted  by  Mr. Scrivenor.

M ica  Rock with B ery l.— T his interesting 
m odification of th e  ap lite  w as observed in 
H em y ’s quarry . This v a rie ty  consists pre­
dom inan tly  of a pseudo-uniax ia l green mica

F i g . 3 . — B a k a u  M a i n  F a c e — b a r r i n g  d o w n

W E A T H E R E D  T O P A Z -A P L IT E .

associated  w ith  num erous p rism atic  crystals 
of b ery l over \  in. in  length . An acid 
plagioclase is also p resen t and  usually  a little 
q u a rtz  occurs.

B eryl, w hich has only once previously been 
recorded from  M alaya, also was observed in 
crysta ls  hav ing  a  d iam eter occasionally of 
|  in. in a stanniferous vein in  ap lite  in Tan 
Boon C hia’s w orking. T he cassiterite  of a 
coarsely crystalline n a tu re  was associated 
w ith, in add ition  to  th e  beryl, q u artz , and 
in lesser am oun t w ith  w olfram .

O r d e r  o f  I n t r u s io n .— I t is evident 
bo th  from  th e  underg round  w orkings and
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exposures on th e  surface th a t  of the  three 
main rock types topaz-ap lite  is the  youngest 
since th is rock cu ts ou t the  quartz -topaz 
veins in  granite. The rela tionsh ip  is well 
shown in a  sm all p it s itu a ted  a t A on th e  
plan (Fig. 1). H ere th e  po rphyritic  g ran ite  
is traversed  by  tw o m ore or less parallel 
veins of quartz -topaz rock. Moreover, these 
veins and th e  g ran ite  contain ing them  are 
cut by an alm ost vertical vein of topaz- 
aplite (see Fig. 4).

Confirm atory evidence of a  different n a tu re  
was exhibited in T an  K im  B ee’s quarry , 
where residual fragm ents of b o th  gran ite  
and quartz -topaz rock were observed in 
a m atrix  of topaz-ap lite  (see Fig. 5). The 
exposure was in close p roxim ity  to  a large 
quartz-topaz vein in granite.

The Lower B akau  Lode is certain ly  of a 
later period of in trusion  th a n  th e  topaz- 
aplite and there are, m oreover, sm all veins 
rich in tourm aline which cu t bo th  the  
quartz-topaz rock and  the  topaz-aplite 
exposed in B akau  Main Face. O ther la ter 
veins include the  stanniferous quartz-vein  
carrying beryl exposed in T an Boon Chia’s 
working.

O r ig in  o f  t h e  O u a r tz -T o p a z  R o c k .—  
Concerning this, tw o to ta lly  different views 
have been expressed in th e  papers referred 
to in the  in troduction . Mr. Scrivenor is 
of the opinion th a t  th is rock is an intrusion, 
while Dr. W. R. Jones considers th a t  the 
quartz-topaz rock bears strik ing  sim ilarities 
in its mode of occurrence and  m ineral con­
ten t to  rocks found a t  Erzgebirge. As in 
the la tte r  field the  topaz and  cassiterite 
are considered to  be of secondary origin, 
Dr. Jones believes these m inerals are also 
secondary a t Gunong B akau.

Mr. Scrivenor has given his views in 
detail, and  his deduction th a t  th e  quartz- 
topaz rock is of p rim ary  origin and  has 
been in truded  in to  the  g ran ite  forming 
veins is based chiefly on the  following 
premises :—

(1) The absence of alteration , o ther th an  
the “ reaction border,” in the coun try  
rock.

(2) The pronounced differences in m ineral 
composition of th e  quartz -topaz  rock from 
the “ reaction  border ” which is clearly 
an  a lteration  product.

(3) The presence of a  m ica (zinnwaldite) 
different from the  secondary m ica in the 
granite.

(4) The m arked  difference betw een the 
quartz-topaz veins and ore-bodies p re ­

v iously w orked know n to  be of secondary 
origin.

D r. Jones com pares these veins w ith  a 
descrip tion  of th e  E rzgebirge tin-deposits 
by  J . T. Singewald, which was published 
in  Economic Geology, vol. v, 1910. Thus 
Dr. Jones sta te s  in reference to  the  “ reaction 
border ” : “ The a lte ra tion  is certain ly  as 
extensive as is th e  case in places a t Geyer 
and  E hrenfriedersdorf, for there th e  a lte ra ­
tion  of th e  coun try  rock is for a  d istance 
of only 2 to  6 in., w hereas in th e  G raupen 
area th e  coun try  rock of th e  Luxer cassiterite- 
bearing vein has no t been a ltered  a t  all in to

F i g .  4 . — V e i n s  o f  Q u a r t z - T o p a z  r o c k  i n  G r a n i t e  
CU T B Y  L A T E R  T O P A Z -A P L IT E  V E IN .

Scale 2J in. =  16 ft.

F i g . 5 . — T o p a z - A p l i t e  c o n t a i n i n g  r e s i d u a l  
b l o c k s  o f  G r a n i t e  a n d  Q u a r t z - T o p a z  r o c k .

Scale 2 | in. =  6 feet.

greisen .” No m ention is, however, m ade 
of the  fac t th a t  a t Geyer the  individual 
veins v a ry  from  only \  in. to  4 in. in w idth , 
which is incom parable w ith  a  thickness 
of 12 ft. a t  Chinchong. Moreover, the  
Luxer cassiterite-bearing vein is of a  ty p e  
which was considered by  R. Beck to  be 
re la ted  to  tin -bearing  pegm atites of the  
Carolinas.

On th e  o ther hand , Singewald sta tes 
in reference to  Z innw ald : “ All stages of 
transfo rm ation  from  gran ite  to  greisen are 
encountered  and  frequently  th e  greisen 
areas include unalte red  m asses of g ran ite .” 
This is certa in ly  no t th e  case a t Gunong

Quartz-Topaz
Rock
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B akau , lo r th e re  is no general tran sitio n  
from  th e  qu artz -to p az  rock to  th e  g ran ite  
an d  ne ither have  an y  portions of un a lte red  
or even p artia lly  a ltered  g ran ite  been found 
in q u artz -topaz  veins.

If  in th e  q u artz -to p az  rock  th e  topaz 
is secondary  as in  “  zw itte r ,”  w hich is an  
a lte red  g ran ite  in  w hich felspar h as  been 
replaced b y  topaz, i t  is s trange th a t  in no 
specim en of such rock from  G unong B ak au  
have  rem n an ts  of unreplaced felspar been 
observed, or even has th e  ou tline of th e  
replaced felspar been preserved, as is so 
com m only th e  case a t  Sadisdorf. On th e  
o ther hand , c ry sta l boundaries of th e  topaz 
itself are som etim es shown.

A gain a t  Geyer, according to  Singewald, 
“ the  m ain  m ass of th e  g ran ite  is traversed  
th ro u g h o u t b y  narrow  b ands of zw itter 
in w hich th e  fissures from  w hich the  
im pregnation  has ta k en  place are usually  
so narrow  as to  be  scarcely visible. In  
add ition  to  these sm all irregular zw itter 
bands, th e re  are  groups of veins also 
accom panied b y  zw itte r zones. ’ ’ A t Gunong 
B akau , how ever, th e re  is n o t th e  fain test 
trace  of a  fissure w ith in  th e  quartz -topaz 
veins th e m se lv e s ; nor anyw here in the  
area  has th e  q u artz -topaz  rock been observed 
occurring as a  w all rock to  any  o ther 
parallel vein.

F rom  th e  above rem arks it  m ust appear 
obvious th a t  in stead  of resem bling the  
deposits of E rzgebirge, th e  dissim ilarities 
are ex trem ely  pronounced. On th e  o ther 
hand , all th e  evidence ten d s to  prove th a t  
a t  G unong B ak au  th e  q u artz -to p az  has been 
in tru d ed  in to  th e  gran ite , and  th a t  in th is 
locality  th e  topaz and  cassiterite are p rim ary  
m inerals.

F u t u r e  P r o s p e c t s .— I t  can be con­
fidently  asserted  th a t  m ineralization  over 
th is  a rea  is b o th  in tense and  extensive. 
A lthough diverse types of stanniferous 
deposits have been exposed a t Gunong 
B akau  it appears certa in  th a t  th e  m ain  source 
of tin  ore in  th e  fu tu re  will be th e  veins of 
q u artz -to p az  rock, since these are of a  
w idespread charac ter and  of a  m ore persis ten t 
n a tu re  th a n  o ther sporadic ore-bodies, despite 
th e  fac t th a t  these la tte r  are  often  richer. 
A lthough m ining has been carried  ou t in th is 
locality  for over tw en ty  years, only a  very  
sm all p roportion  of th e  m ineralized area 
has been rem oved. Since th e  values are 
variab le  th e  w orkings in  th e  p as t have been 
confined to  th e  richer patches w hich have 
been discovered, and  little  or no system atic

prospecting  has been done. The chief 
difficulty w hich has p rev en ted  large-scale 
operations is th e  lack  of a  p len tifu l supply 
of w ate r necessary b o th  for th e  rem oval 
of decom posed rock  an d  to  o b ta in  cheap 
pow er for m illing. Should such become 
availab le in th e  fu tu re  b y  its  in troduction  
from  higher g round  along th e  range, the 
best m ethod  of p rospecting  appears to  be 
by  th e  rem oval of th e  topaz-ap lite  and 
decom posed g ran ite  b y  w ate r power, thus 
uncovering th e  q u artz -to p az  veins. B y this 
m ethod  n o t only w ould  th e  h igh cost of 
underground  m ining becom e unnecessary, 
b u t th e  cassiterite  recovered from  the 
topaz-ap lite  w ould assist m ateria lly  in the 
p ay m en t of such rem oval.

I t  is u n fo rtu n a te  th a t  th e  political 
bo u n d ary  betw een Selangor and  Pahang 
passes across th e  m oun ta in , d ividing it into 
tw o halves. The m ineralized  area, however, 
ex tends in to  b o th  these an d  th e  deposit 
from  a  geological or m ining standpo in t is 
indivisible. T his artific ia l boundary  is a 
d is tinc t d isadvan tage in th e  case of large- 
scale operations being con tem plated . Should 
these difficulties in th e  fu tu re  be overcome, 
and  if th e  price of tin  rem ains a t  a reasonable 
figure, G unong B ak au  prom ises to  be an 
im p o rta n t source of tin  ore for several years.

Co n c l u s io n .— In conclusion m y  thanks 
are due to  Messrs. J . A. R ussell and  Co. 
for th e ir  h o sp ita lity  while on G unong Bakau ; 
to  the ir m anager, Mr. R. S. Opie, for accom­
pany ing  m e during m y  exam ina tion  of the 
workings ; an d  to  Mr. J .  B. Scrivenor for 
th e  loan of his p lan  of th e  a rea  an d  the use 
of his add itiona l specim ens an d  slides.

S ilicosis  C o m m ittee .— The Medical Re­
search Council h as  ap p o in ted  a  com m ittee 
to  advise upon  th e  fu rth e r  investigation  of 
pu lm onary  silicosis an d  of o the r pulm onary 
conditions associated w ith  th e  inhalation  of 
dusts  arising  from  in d u stria l processes. 
Professor A. J . H all has been appointed 
cha irm an  of th e  com m ittee  an d  th e  other 
m em bers are : D r. A. E . B arclay , Mr. J . C. 
Bridge, P rofessor S. L. Cum m ins, Professor 
E . H . K ettle , Dr. E . L. M iddleton (secretary), 
Professor M. J .  S tew art, and  D r. Cecil Wall. 
The com m ittee will su rvey  th e  p resen t sta te  
of knowledge, advise upon  new  lines of 
enquiry , and  supervise investigations, the 
w ork being d irec ted  tow ards ob ta in ing  more 
accu rate  know ledge of th e  causes and 
diagnosis of these disorders.
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BOOK REVIEWS
S elect M ethods o f M eta llu rg ica l 

A nalysis. B y D r .  W . A . N a is h  and 
J .  E . C l e n n e l l .  Cloth, octavo, 495 
pages, illu stra ted . Price 30s. London ;

'C hapm an and  Hall.

A book on assaying will appeal, principally, 
to two classes of persons— the s tu d en t and 
the experienced ana lyst. To each class it 
m ay m ake a special claim , b u t it is no t every 
book th a t  will necessarily  sa tisfy  bo th . The 
student is fresh to  th e  w ork and  th e  au tho r 
needs to  present his in form ation concisely 
and accurately, adding those touches from 
practical experience w hich will help the  
budding assayer over th e  m any  p itfa lls of 
m anipulation and  technique. To the  
practitioner th e  au th o r should offer a  book 
of reference wherein m ay be found no t only 
details of established m ethods, b u t also an 
account of those m odern developm ents and 
im provem ents w hich reflect th e  advances 
th a t have recently  been m ade, b u t which 
have not been published except in th e  tra n s ­
actions of scientific societies. O nly in such 
a  m anner is i t  possible for dissem inated 
inform ation to  becom e progressive.

Judged from  th e  po in t of view of the 
student or th e  expert, and  bearing in m ind 
the above considerations, the  presen t work 
does no t satisfy. I ts  t it le  of “ Select 
Methods ” raises hopes of records and 
achievem ents, processes and  schemes, of the  
highest order and  m odernity . One hopes for 
something particu larly  new which will carry  
us a long w ay ahead  of books which already 
exist and are well known. B u t it is dis­
appointing to  record disillusionm ent. So 
far as the  requirem ents of th e  stu d en t are 
concerned there  is a pronounced lack  of 
m anipulative d e ta i l ; for th e  practising 
assayer there is insufficient of th a t  critical 
survey and discrim ination of m odern m ethods 
which would have m ade th is book different 
from, and in advance of, its  predecessors. 
From  the  po in t of view of bo th , i t  is very  
m uch to  be reg re tted  th a t  the  w ork is no t 
complete in itself ; a  stu d en t usually  cannot 
afford to  buy  m any  books dealing w ith  the 
same subject and  to  the  experienced ana ly st 
it will be unnecessary as he will no doubt 
already  possess those o ther books to  which 
the  presen t au thors would refer us for 
com plete inform ation.

The book consists of six p a r ts  and  an  
appendix. The contents of the  form er m ay

be briefly given as follows. (1) Sam pling, 
q u a lita tiv e  analysis, m ethods of solution and  
separation , the  p repara tion  of sam ples for 
q u a n tita tiv e  work, and  general notes on 
volum etric w ork ; (2) th e  m ain  p a r t of the  
book, in w hich m ethods of analysis for all 
th e  elem ents are given. As the  la tte r  are 
taken  in alphabetical order reference w ork is 
f a c ili ta te d ; (3) A nalysis of com m ercial
m etals and  technical alloys toge ther w ith  a 
short section on the  assay of ferrous m a te r ia ls ;
(4) M ethods for th e  com plete analysis of 
ores, slags and  m etallurgical p ro d u c ts ;
(5) A nalysis of refracto ry  m ateria ls and  c o a l ;
(6) E lectrom etric  titra tio n s , m ineral analysis 
and  spectrographic m ethods. These th ree 
sections have been con tribu ted  by  inde­
penden t au thors. T hey  serve as in tro ­
ductions to  th e  sub jects w ith  w hich th ey  deal. 
Following th e  m ethods w hich have been 
chosen for each elem ent a  b ib liography of 
w ork on th a t  p articu la r elem ent is inserted. 
This w ould be d istinctly  m ore valuable if it 
were in all cases com plete.

In  th e  m a jo rity  of instances th e  m ethods 
quo ted  are culled bodily from  stan d ard  
works previously published. E rro rs in 
m anipu la tion  and  technique, and  omissions 
of precise instructions w hich w ould be 
valuab le to  th e  s tuden t, and  even to  his 
m ore experienced colleagues, are frequent. 
These, and  several o ther points, w hich have 
been noticed in a  perusal of th e  book, have 
created  a  feeling of reg ret and  d isappo in t­
m ent. N evertheless one hopes sincerely th a t 
th e  au tho rs  m ay  be induced to  tak e  an early  
o p po rtun ity  of self criticism  and  afterw ards 
am end the ir w ork in the  in te rests  of the 
science which they  b o th  serve.

W. A. C. N e w m a n .

H ydrogen Ions : T heir D eterm in ation  
and Im portance in Pure and  
Industrial C hem istry. B y Dr. H. T.
S. B r it t o n . Cloth, octavo, 515 pages, 
illu stra ted . Price 25s. London : 
Chapm an and  Hall.

The im portance of being able to  m easure 
and  control th e  hydrogen ion concentration  
of solutions em ployed in m any  technical 
processes has been increasingly recognized 
in recen t years, and  th e  need of a  book 
dealing w ith th is  subject on broad lines 
has been felt by  w orkers in m any  fields. 
The p resen t volum e will be found to  satisfy  
th is  need in a highly successful m anner.
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The earlier chap te rs are devo ted  to  an 
exceptionally  clear exposition of th e  theo ry  
an d  p ractice of hydrogen ion determ inations 
by  electrom etric and  colorim etric m ethods, 
and  include an  account of th e  oxygen 
electrode an d  th e  glass electrode w hich 
are now finding app lica tion  under special 
conditions w here hydrogen or qu inhydrone 
electrodes canno t be em ployed. The 
applications of these determ inations in 
general chem istry  is n ex t considered, 
p articu la rly  w ith  reference to  inorganic 
ana ly tica l m ethods. The resu lts of the  
a u th o r’s own ex tensive investigations on 
p rec ip ita tion  reactions form  an  im p o rta n t 
fea tu re  of th is  section. F inally , th e  last 
th ird  of th e  book is concerned w ith  the  
application  of hydrogen  ion determ inations 
in various industries such as tann ing , 
brew ing, sugar m anufactu re , pu lp  and  paper 
m anufactu re , w ate r purification, agriculture, 
tex tile  and  dye industries, etc. Each 
industry  is trea ted  separate ly . M ention 
should be m ade here of sections dealing 
w ith  th e  significance of hydrogen ion con­
cen tra tion  in th e  electro-deposition of m etals 
and  in th e  corrosion of m etals. The form er 
contains a  sum m ary  of th e  com paratively  
recent w ork w hich has led to  im provem ents 
in th e  character of electro-deposits of base 
m etals, especially nickel, by  su itab le  control 
of hydrogen ion concentra tion . The la tte r  
is concerned alm ost en tire ly  w ith  th e  
corrosion of iron an d  steel. T he tre a tm e n t 
of th e  whole question of m e ta l corrosion 
m igh t well have been m ade m ore extensive. 
In  a  la te r  ch ap te r a  brief account is given 
of th e  possibilities of hydrogen ion contro l 
in ore flotation.

The te x t is illu stra ted  by  num erous 
clear and  in fo rm ative d iagram s and  adequate  
references are given to  th e  wide range of 
scientific and  technical lite ra tu re  w hich 
has been consulted.

H. J . T. E l l in g h a m .

T h e P h ysiograp h ica l E vo lu tion  o f  
B ritain . B y D r. L. J . W i l l s .  Cloth, 
octavo, viii - f  376 pp ., illu stra ted . Price 
21s. London : E dw ard  A rnold and  Co.

F rag m en t b y  fragm ent th e  sto ry  of p as t 
life, of denudation , deposition and  upheaval, 
has been collected by  th e  use of geological 
ham m ers. This book pieces those fragm ents 
toge ther and  in  it one sees n o t so m uch 
the  gaps betw een th e  fragm ents as th e  
continuous story.

T he au th o r s ta r ts  w ith  a sum m ary  of 
th e  basic princip les of physiography 
generously illu s tra te d  w ith  line drawings. 
T hen  follows a  sho rt ch ap te r given to  the 
principles of s tra tig ra p h y  w hile th e  rest of 
th e  book is d iv ided in to  tw o p a r ts  : (1) the 
Post-C arboniferous System s and  (2) the 
P re-C am brian  an d  Palaeozoic System s with 
a  final ch ap te r on volcanic processes. I t  is 
u nusual to  begin a  m eal w ith  th e  sweet 
and  to  have  th e  hors d ’oeuvre a fte r coffee, 
b u t one p ardons th is  w hen th e  m eal is so 
good an d  one’s digestion  is unim paired.

T he P ost-C arboniferous record  is more 
com plete an d  less m u tila ted  th a n  th a t of 
th e  earlier rocks. I t  rep resen ts th e  con­
tinued  rising of a  con tinen ta l area  ; th is  area 
becom es denuded, th en  p a rtia lly  submerged 
b eneath  an  incom ing sea, even tua lly  to  rise 
again w ith  th e  ea rth  m ovem ents w hich formed 
th e  Alps. The s to ry  of th e  Alpine region itself 
is to ld  and  illu stra ted  in a m ost a ttrac tiv e  and 
sim ple m anner. A tten tio n  is n ex t turned 
back to  th e  even ts in B rita in  gradually 
cu lm inating  in  th e  Q u a te rn ary  Ice Age 
w hich, th e  au th o r shows, h ad  considerable 
effect upon p resen t-day  topography . The 
accoun t succeeds in  giving th e  reader a 
v iv id  p ic tu re  in  a  balanced  perspective.

F rom  its  n a tu re , th e  P re-C am brian  record 
can only be d ea lt w ith  in very  general 
term s, while th e  Palaeozoic story , though 
profiting from  its  deferred  trea tm en t, is 
a  lit tle  less “ liv ing  ”  th a n  is th a t  of the 
Post-Palaeozoic. N evertheless th e  account 
is valuab le , p articu la rly  th a t  section dealing 
w ith  Coal M easure tim es.

A few of th e  nam es used b y  Dr. Wills 
for s tra tig rap h ica l u n its  m ay  no t gain 
un iversal a p p ro v a l ; th e  book, however, 
is one of w hich an y  geologist w ould be proud 
to  be th e  w riter, and  one w hich all geologists 
w ould gladly  read . The au th o r has read 
w idely an d  has w eighed an d  incorporated 
here m an y  m odern  conceptions of fact 
and  theo ry  and , excep t in a  few cases, has 
avoided unwise speculation. References are 
full and  cross references in th e  te x t are 
q u ite  helpful, while th e  d iag ram s are always 
p resen t w here w an ted , an d  are usually 
easy to  understand .

C. J . St u b b l e f i e l d .

IMP“ Copies of the books, etc., mentioned under the 
heading “ Book Reviews” can be obtained 
through the Technical Bookshop of The Mining 
Magazine, 724, Salisbury House, London, E.C.2.
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NEWS LETTER S
JO H A N N E S B U R G

February 6.
M ineral O utput for 1 929 .— South 

Africa’s m ineral p roduction  for th e  p ast 
year is valued  b y  th e  M inistry  of Mines 
and Industries a t £50,009,238, and  is over 
half a million sterling  in excess of th e  o u tp u t 
for 1928. The figures m entioned  do no t 
include the  d iam ond o u tp u t, which has no t 
yet been announced. Gold alone shows an  
im provem ent of £246,625 and  the  coal 
ou tpu t has increased by  over 500,000 tons 
in weight and  £97,659 in  value. The p roduc­
tion of p la tinum  has advanced  from  17,827 oz. 
to 21,463 oz., b u t th e  to ta l value of the  o u t­
put of th is m eta l for the  year is considerably 
lower owing to  th e  fall in the  m ark e t price. 
The o u tp u t of copper is sm aller, b u t the  
to ta l value is higher, because th e  price of 
the m etal advanced during th e  year. W hile 
there is very  little  change in regard  to  the  
weight of tin  produced, th e  value of the 
ou tpu t shows a  decrease of £25,000.

A lluvial D iam on d  S lum p.—The decline 
in production of alluvial d iam onds in  th e  
T ransvaal during th e  last q u a rte r  of 1929 
was very rapid . The figures of w eight 
and value of o u tp u t and  value per ca ra t for 
the th ree m onths are :—

Total value Value per 
Carats. £ carat.

October .......................  103,835 238,772 43/10
N o v em b er........................  84,303 176,596 42/10
December ........................  40,351 68,532 33/11

The num ber of diggers who registered 
sales in D ecem ber was 2,207 as com pared 
w ith 3,001 for Novem ber, and  3,165 for 
October.

A nother P latinum  P roducing M ine.
The P otg ietersrust P la tinum s C om pany’s 
new reduction p lan t a t  K lipfontein-K roondal, 
near R ustenburg , has been placed in  com ­
mission and  is running  sm oothly. The p lan t 
is capable of trea tin g  a t least 6,000 tons of 
sulphide or 9,000 tons of oxidized ore per 
m onth. A t presen t a  p reponderance of 
oxidized ore is being crushed, b u t i t  is 
anticipated  th a t  a  m ixed mill feed of b o th  
types of ore will give th e  best results. As 
the com pany has sufficient ore of b o th  types 
developed it  will be guided b y  th e  results 
obtained. The m ill feed value is p robably  
over 8 dw t. p la tinum  group m etals per ton, 
of which approxim ately  75%  is p la tinum . 
The p lan t has been so designed th a t  duplica­

tion  or extension can be m ade quickly 
and  a t  a  low cost, and  as th e  com pany has 
over £100,000 cash in hand  no anx iety  
need be felt as regards finance. The con­
cen tra tes will be trea ted  a t  the  com pany’s 
chlorine tre a tm e n t p lan t w hich has been 
erected  a t th e  G overnm ent Areas Gold 
Mine, on the  F a r  E as t R and.

The com pany is encountering  very  high 
values a t  a dep th  of 200 ft. in the  Potg ieters­
ru s t portion  of its  extensive property . In  
one cross-cut th e  reef assays 20 dw t. per 
ton  platinoids, of which no less th a n  9-5 dwt. 
is p la tinum , over 12 ft., and  in ano ther 
cross-cut i t  carries 15-5 dw t., of which 
7-4 dw t. is p la tinum , over 11 ft. D uring 
th e  th ree  m onths ended D ecem ber 31, 
1929, th e  p ilo t p lan t on th is  section crushed
11,000 tons of ore and  recovered 1,440 oz. 
of p la tinum , 611 oz. of palladium , 14 oz. 
of o ther p la tinum  group m etals, 80 oz. 
of gold, 3 tons of copper and  4 tons of nickel. 
The ore was of m uch lower grade th a n  th a t  
which is now being exposed. D uring the  
q uarte r, 2,279 oz. of crude p la tino ids were 
realized for a sum  of £14,844. The results 
m entioned  above were ob ta ined  by  m eans 
of a  p la n t w hich has a  capac ity  of 100 tons 
per day. I t  is qu ite  p robable th a t  in view 
of th e  very  gratify ing  developm ent results, 
th e  capac ity  of th e  P o tg ie tersrust p lan t 
will soon be doubled.

The ore in the  O nverw acht P la tinum  
C om pany’s dun ite  “ pipe ” in th e  L ydenburg 
d istric t is now exhausted , and  developm ents 
an d  m ining operations have been suspended. 
This com pany enjoyed th e  distinction of 
being the  first South African p la tinum  concern 
to  pay  a dividend. I ts  d istribu tions to ta l 
30% .

T ransvaal and S w azilan d  A sb estos.—
Im p o rtan t decisions regarding th e  T urner 
and  Newall groups asbestos properties 
in th e  T ransvaal are announced. The rich 
H avelock m ine in Swaziland which was 
recen tly  acquired  by  th e  group, is to  be 
incorporated  in the  New A m ianthus Asbestos 
Co., L td ., and  will be adm in istered  by  
th e  sam e staff as th e  la tte r  com pany. 
O perations on th e  M ontana block on th e  
P ietersburg  am osite region, belonging to 
th e  associated com pany, th e  Dom inions 
Blue Asbestos Co., L td ., have been 
suspended, and  all available labour is 
being concen tra ted  on th e  developm ent of 
th e  H avelock mine. The la tte r  promises 
to  becom e one of th e  m ost im portan t 
chrysotile producers in  th e  w orld, and  plans
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a re  being p repared  to  develop and  equip 
i t  for p roduction  on a  large scale. Mr. 
C. S. Bell, a  d irec to r of T u rner and  Newall, 
L td ., and  Mr. R. S tarkey , consulting  engineer, 
have sailed for E ngland , an d  on Mr. S ta rk ey ’s 
re tu rn  th e  equ ipm ent of th e  H avelock 
Mine w ill be ta k e n  in  hand .

A  M an gan ese  O re S h ip m en t.—T h e  
M anganese C orporation  h as sh ipped to  
E urope 550 tons of P ostm asbu rg  ore 
■containing 48-69 tons of m etallic m anganese. 
T he ore sent b y  road  to  th e  ra ilw ay  a t 
K oopm ansfontein  w as m ade up  of tw o 
d is tinc t parcels, there  being 250 tons of 
low -grade ore and  300 to n s of high-grade 
■ore. T he low -grade ore w as a  te s t  sh ipm ent 
for a  B elgian consum er desirous of en tering  
in to  a  co n trac t for ore of th is  ty p e , p robab ly  
for b lending w ith  a  h igher-grade ore of 
different com position. A rem arkab le  fea tu re  
of th e  analyses of th is  ore is th e  ex trem ely  
low -m oisture co n ten t (low-grade ore 0-13%  ; 
h igh-grade ore 0-15% ), a  m a tte r  of g rea t 
im portance, p a rticu la rly  in  tran sp o rt. Some 
tw enty-five m iles of th e  b ran ch  ra ilw ay  have 
now  been la id  tow ards P ostm asburg , so 
th a t  fairly  rap id  progress has been m ade. 
I t  is doub tfu l if an y  fu rth e r  ore sh ipm ents 
w ill be m ade u n til ra ilhead  reaches the  
deposits.

N ew  M an gan ese  F ie ld . —  The
M anganese F ields, L td ., announces th a t  
it has secured an  option  on tw o farm s on 
w hich m anganese deposits h av e  been dis­
covered. Sam ples have been assayed and  
give a  resu lt of 58-24%  m etallic m anganese. 
T he line of strike  h as  been followed for over 
te n  miles. T he p ro p e rty  is s itu a te d  on th e  
ra ilw ay  line an d  app rox im ate ly  150 m iles 
from  th e  n earest seaport.

T ran svaa l E m eralds.— A fu rthe r 
ex tension  of th e  bery l-em erald  field in  the  
M urchison R ange, N orthern  T ransvaal, is 
rep o rted  to  have been discovered. I t  is 
s ta te d  th a t  th e  s tr ik e  of th e  occurrence is 
ea s t an d  w est, an d  has been trac ed  for a 
q u a rte r  of a  m ile. M any crysta ls  h av e  been 
picked up  in  th is  area. S hafts are being 
sunk an d  ind ications are said to  be prom ising.

A  K ieselgu h r D e p o s it .— A large deposit 
of kieselguhr h as  been located  on th e  
m unicipal com m onage a t  P o rt A lfred. The 
m a tte r  is being investiga ted  w ith  a  view 
to  sh ipp ing  large q u an titie s  overseas, w here 
it is g rea tly  in  dem and  for sugar-refining 
and  o th er industries. There is also a  consider­
able local dem and  for th is  m ineral in the 
m an u fac tu re  of explosives.

B R IS B A N E
J a n u a ry  20.

T h e C oal C r i s i s . — T he p a s t m on th  at 
th e  N ew S ou th  W ales coal m ines has been 
m ark ed  b y  m ilita n t m easures on th e  part 
of th e  m iners such as have caused  great 
uneasiness to  th e  co m m u n ity  an d  grave 
concern to  th e  au th o ritie s . Follow ing on 
th e  fa ta l ra id  on th e  R o th b u ry  m ine, th e  men 
w ho have refused  to  w ork excep t on their 
own te rm s have  con tinued  ex trem e measures 
to  p rev en t o the rs  from  filling th e ir  places. 
In  defiance of th e  law , w hich p roh ib its  such 
proceedings a n d  m assed  picketing , large 
bodies of un ion ists, w ho are  being enrolled 
in  an  o rgan ization  called th e  L abour Defence 
A rm y, are  being openly  drilled  on m ilitary 
lines. Led b y  avow ed C om m unists, some 
thousands of m en h av e  m ade m arches on 
tw o or th ree  m ines. In  each case, however, 
th e  police have been able, by  b a to n  charges 
and  w ith o u t reso rt to  arm s, to  disperse the 
crow ds w ith o u t m uch  troub le , b u t there are 
now  rep o rts  th a t  a  m assed  ra id  is threatened 
on th e  R o th b u ry  m ine b y  30,000 men. The 
S ta te  G overnm ent h as  n o t only assem bled a 
large b ody  of constab les w here th ey  are 
expected  to  be  w an ted , b u t is organizing 
a v o lu n ta ry  civilian constabu lary , which 
can be called upon, if a n d  w hen necessary, 
to  assist th e  o rd in ary  police. T he Govern­
m en t h as  con tinued  to  w ork  th e  R othbury 
m en w ith  vo lu n teer labou r, an d  a t  least one 
tra in  load  of coal has  been sen t aw ay. The 
railw aym en were asked  n o t to  m ove coal 
from  th is  m ine, w hich has been declared 
“ b lack ,”  b u t so far have  n o t refused to  do so. 
A m ove h as been m ade for a  general strike 
in th e  unassocia ted  m ines in  th e  sou th  and 
w est of th e  S ta te , w here th e  m en a t  w ork have 
been co n trib u tin g  1 2 |%  of th e ir  wages to 
assist th e  m en from  th e  n o rth e rn  p its , which 
have  been closed. N a tu ra lly , th e  idle men 
are aga in st a  general s trike , a n d  th e  proposal 
does n o t seem  likely  to  m eet w ith  much 
support. An order has also been given for 
th e  w ithd raw al of th e  sa fe ty  m en from  the 
associated  collieries, w here w ork has ceased. 
These m en have  gone ou t from  one or two 
m ines, b u t, as far as can  be learned, no 
dam age has y e t resu lted . I t  is s ta ted , how­
ever, th a t  if th e  m en are w ith d raw n  from 
certa in  specified p its , th e y  w ill be ruined.

In  th e  m ean tim e an  effort has  been made 
to  force a dec lara tion  th a t  th e  d ispu te  has 
ex tended  to  m ore th a n  one S ta te  and, 
consequently , becom e a  F ed era l m atter. 
A ctually , th is  action  w as in stig a ted  on behalf
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of th e  unions because th e  Com m onw ealth 
G overnm ent is a  labou r adm in istra tion , while 
th a t of th e  S ta te  is N ationalist. The question  
involved h as been before th e  H igh C ourt for 
two or th ree  weeks, an d  th e  hearing  has ju s t 
ended, b u t judgm en t n o t y e t given. The 
S ta te  Prem ier (Mr. Bavin) is holding his 
hand w ith  regard  to  th e  opening of o ther m ines 
w ith  vo lun teer labou r u n til th is judgm ent 
is delivered, and  th e  R ailw ay unions appear 
to be delaying a  decision as to  th e ir  fu tu re  
a ttitu d e  for th e  sam e reason.

The coal stoppage has now  lasted  eleven 
m onths, and  o rig inated  w hen 10,000 m iners 
em ployed a t  30 collieries on th e  New South 
•Wales n o rth e rn  fields (Newcastle and  
.Maitland) refused to  accept a  reduction  in 
wages to  help  in  reh ab ilita tin g  th e  coal 
industry . I t  is e s tim a ted  th a t  th e  loss in  
wages am ounts to  over ¿2,000,000. The 
S ta te  G overnm ent has now stopped  the  
unem ployed allow ance to  idle, m en who are 
acting in defiance of the  law, and  it has 
already been s topped  for 300 m en who have 
been identified as hav ing  tak en  p a r t in 
riotous or o ther illegal assemblies.

M ount Isa A ctiv itie s .—The presen t is 
about the  tim e for th é  beginning of the  w et 
season in  N o rth  Q ueensland; and  th is  is 
now aw aited  a t  M ount Isa  in  order to  fill 
the dam  a t  Rifle Creek w hich was finished 
about a  y ea r ago. Y esterday  news was 
received from  th e  m ines th a t  up  to  tw o 
days previously 150 poin ts of rain  h ad  fallen 
there, b u t no advice has since been received. 
In the m eantim e, th e  presen t supply  is being 
augm ented b y  th e  sinking of add itiona l 
artesian  wells n ear th e  m ine. T he pipe-line 
to connect th e  Rifle Creek dam  w ith  M ount 
Isa has been com pleted for ab o u t 11 of 
the to ta l d istance of 20 miles, an d  will 
doubtless be all la id  by  th e  tim e production  
commences ab o u t A ugust next.

In  th e  four-week period covered b y  th e  last 
report from  th e  m anager a t M ount Isa, a  
to ta l of 1,187 ft. of d iam ond drilling was 
carried ou t on th e  B lack S ta r  lode. The 
drives and  cross-cuts in th e  grizzly and  
haulage levels were ex tended  an  aggregate 
distance of 500 ft. an d  sinking is being con­
tinued  in tw o glory-holes. The U rq u h a rt 
ore-hoisting shaft was fu rther sunk  to  
403 ft. The excavations for th e  m ain  pow er­
house have been finished, and  260 tons of 
steel-work, including coal hoppers, has been 
erected. F o r th e  concen tra ting  mill, all 
excavation  w ork  is done an d  600 tons of 
steel-w ork has been p u t up. O ther extensive 
3 — 6

foundation  w ork has been in  hand , the 
erection of steel bins is in  progress, and  
p rac tica lly  all th e  p la n t and  m ach inery  is 
in  th e  railw ay  y a rd  or on th e  ground  ready  
for erection.

T h e W hitw orth  C om pany.—The W h it­
w orth  M ining an d  F inance Com pany, an 
E nglish  corporation  which s ta rte d  operations 
some m on ths ago in  th e  H erberton  tinfield, 
N orth  Q ueensland, has of la te  been curta iling  
operations and  has reduced  th e  num ber of 
m en em ployed from  90 to  40. A t th e  Vulcan 
(Irv inebank), th e  first of th e  m ines taken  in 
hand , th e  com pany has suspended work, 
b u t has le t th e  holding to  a  tr ib u te  p a rty , 
who appear likely  to  m ake good wages, while 
a t  th e  sam e tim e keeping the  m ine free of 
w ate r to  th e  600 ft. level. The com pany has 
acquired  an  option  over a  m ine called the  
Lizzie, an d  is now  prac tica lly  confining i t s  
a tten tio n  to  th e  opening up  of th is  p ro p erty  
for p roduction  on a  large scale. According 
to  th e  local d istric t In spec to r of Mines, in 
th is  occurrence th e  greyw acke has been m ore 
or less im pregnated  w ith  tin  over a  w id th  of 
40 ft., an d  th e  com pany an tic ipates th a t  
bu lk  values will be h igh enough for a success 
to  be m ade of th e  proposition. D uring th is  
m o n th  it  is proposed to  begin crushing a t 
th e  ra te  of ab o u t 60 tons a  day.

Cloncurry C opper O re.— F or some years 
th e  Q ueensland G overnm ent has g ran ted  a 
reb a te  of 75%  in railage freight on ore m ined 
b y  copper “  gougers ”  in  th e  C loncurry 
d istric t and  railed  to  th e  p o rt of Townsville, 
where nearly  all of i t  has been sh ipped to  
P o rt K em bla, in New S outh  W ales, for 
trea tm e n t. T his reb a te , w hich was no t 
g ran ted  to  com panies, was p robab ly  one 
reason w hy th e  M ount E llio tt Com pany 
preferred  le ttin g  its  m ines to  tr ib u te  parties, 
consisting of gougers, ra th e r  th a n  operating 
th em  itself. The m ines have been le t on 
te rm s such as were ap p a ren tly  sa tisfac to ry  
to  th e  com pany an d  have  ad m itted  of the  
tr ib u te rs  m aking  good m oney, especially 
since th e  rise in  th e  price of copper. Now 
th e  G overnm ent R ailw ay departm en t, which 
h as been carry ing  th e  ore a t  a  heavy  loss, 
has stopped  th is  reba te , an d  has offered th e  
m iners such a  tariff for th e ir  ore as was 
th o u g h t w ould induce them  to  ra il th e  ore 
to  th e  Chillagoe S ta te  sm elters, w hich have 
la te ly  been reopened. Those affected, how ­
ever, po in t ou t th a t  these sm elters cannot 
produce refined copper, as a t P o rt K em bla, 
and  assert th a t  th ey  could n o t tre a t all the 
Cloncurry ore. T hey  also contend  th a t  the
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abo lition  of th e  reb a te  will resu lt in  th e  
closing of several m ines, including som e of 
those w orked on tr ib u te  an d  th e  T rekelano, 
a  p riv a te ly  ow ned m ine em ploying 60 m en. 
T he new  schem e is a lready  in force, b u t 
it is too  early  to  judge w h a t w ill be its  ac tu a l 
effect.

T h e  B en d igo  G o ld fie ld .— A nother effort 
is being  m ade to  rev ive m ining on th e  
h isto rical B endigo goldfield in  V ictoria. 
The field has been v isited  b y  a  geophysical 
ex p e rt (Mr. S. A nderson), whose investiga­
tions have  served to  a t t r a c t  considerable 
a tte n tio n  to  th e  possibilities of fu rth e r  
developing m an y  sections of th e  field. Mr. 
A nderson is a t  p resen t m ak ing  te s ts  in  th e  
N ew R ed, W hite, an d  B lue m ine, and  should  
th e  resu lts  be confirm ed b y  ac tu a l operations, 
th e y  w ould have  an  im p o rta n t influence on 
th e  fu tu re  ex te n t of m ining a t  Bendigo. 
In  a  p re lim inary  rep o rt w hich Mr. A nderson 
has a lready  su b m itted  to  th is  com pany, he 
refers to  th e  existence of a  large fo rm ation  
in  th e  low er levels, w hich a t  p resen t are 
u n d er w ater. The am oun t of gold w on on 
th e  field in  1929 w as ab o u t 14,000 oz., 
com pared  w ith  18,693 oz. in 1928.

B roken  H ill S ta tistics.— Some in te r­
esting  s ta tis tic s  la te ly  published  concerning 
m ining a t  B roken  H ill, New S ou th  W ales, 
show th e  value of th e  p roduction  of th e  m ines 
to  d a te  to  to ta l £142,000,000, w hile th e  
d iv idends p a id  am oun ted  to  £32,500,000. 
The to ta l ore ra ised  is 44,000,000 tons. In  
1909 ore reserves w ere es tim a ted  a t
13.000.000 tons. Since th en  app rox im ate ly
19.000.000 tons has been ex trac ted , an d  it is 
e s tim ated  th a t  an o th er 10,000,000 to n s is in  
sight. T he average value of ore reserves a t 
th e  B arrie r are  se t down a t 14%  lead , 12%  
zinc, and  7-5 oz. silver per ton.

V A N C O U V E R
February 8.

A  C om pany F a ilu re .— T he even t of 
th e  week has been th e  assignm ent of S tobie, 
Forlong  an d  C om pany and  th e  cessation  
of w ork on all properties in  B ritish  Colum bia 
sponsored b y  them . T he firm  h as been 
exceedingly ac tive  in th e  Province. I t  
saw  th e  o p p o rtu n ity  th e  B ritish  Colum bian 
m ines offered and  th e  in te re s t th a t  h ad  been 
suddenly  aroused in  m ining en terprises 
owing to  th e  phenom enal success of th e  
C onsolidated M ining and  Sm elting C om pany 
of C anada an d  it  was able to  acqu ire a  
num ber of old p roperties a t  reasonable

prices an d  on reasonab le te rm s. The 
com panies p rom oted  b y  th e  firm  w e re : 
E n te rp rise  Mines, th e  nam e of w hich was 
la te r  changed  to  Y ankee G irl Consolidated 
M ines; K oo tenay  F lorence M ining Com pany ; 
L om e Gold M in es; S locan R am bler Mines 
an d  U tica  Mines. E n te rp rise  Mines acquired, 
e ith er under op tion  or in exchange for 
shares in th e  E n te rp rise  m ine, th e  follow­
ing properties in th e  S locan Lake 
d is tric t : Y ankee Girl, G oodenough, and
surround ing  claim s, n ear Y m ir ; and  the 
N ugget-M other lode m ine in  th e  Sheep Creek 
d is tric t. A fter som e exp lo ra tion  the  option 
on th e  G oodenough p ro p e rty  w as dropped. 
K o o ten ay  F lorence M ining Company 
acquired  th e  F lorence m ine a t  Ainsworth, 
an d  la te r  increased its  cap ita liza tion , adding 
th e  ad jo in ing  L akeshore p ro p erty  to  its 
holdings. L orne Gold Mines acquired  the 
L orne m ine, a t  C adw allader Creek, Bridge 
R iver d is tric t, p a r t  of th e  C oronation group, 
an d  a nu m b er of su rround ing  claim s. Slocan- 
R am bler Mines acqu ired  th e  Ram bler- 
Cariboo m ine, a t  Sandon, an d  U tica  Mines 
acqu ired  th e  U tica  m ine, in  th e  Kaslo 
d is tric t.

W ith  th e  exception  of U tica  Mines, 
opera tion  on w hich w as delayed  for about 
a  y ear owing to  legal difficulties in getting 
tit le  to  th e  p ro p erty , an  am bitious plan for 
developm ent of, an d  equ ipm en t of each 
p ro p e rty  w as la id  o u t an d  w as carried  out 
efficiently w hile funds lasted , b u t as the 
pu b lic ’s ap p e tite  for stocks becam e satiated 
an d  th e  stocks of th e  several companies 
d ropped  to  below  p a r  on th e  exchanges, 
difficulty in financing th e  several concerns 
arose an d  developm ent h a d  to  be curtailed. 
H ad  th e  orig inal p lans of cam paign been 
on a  less generous scale, funds w ould have 
gone fu rth e r  an d  b e t te r  resu lts  m ight have 
been a tta in ed , b u t, on th e  o th e r hand , would 
th e  public have subscribed  for th e  stock 
as generously under those conditions ? The 
investing  public , ta k e n  as a  whole, knows 
lit tle  ab o u t m ining and  it likes to  see things 
going w ith  w h a t appears to  be a  healthy 
swing.

To ta k e  th e  several Stobie-Forlong 
p roperties ind iv idually , Y ankee Girl and 
L orne seem to  be th e  m ost prom ising. Both 
are  essen tially  gold p roperties, so th a t  in 
th e  even t of th e ir  being b ro u g h t to  production 
th e re  w ill be no difficulty  in  m ark e tin g  the 
p roduct. T he op tion  on th e  Y ankee Girl 
was tak en  over from  a  g roup  of engineers 
w ho h ad  been op era tin g  th e  m ine for some
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time under a h and -to -m ou th  policy, shipping 
the crude ore to  T adanac  w here it received 
a low -treatm en t ra te  on account of its 
fluxing p roperty , and  h ad  been m aking  the  
mine pay. W hen Y ankee Girl Consolidated 
Mines took th e  p ro p erty  over, tow ard  the 
end of 1928, it decided to  rush  th rough 
a main haulage tunnel, abou t 5,000 ft. long, 
from W ild H orse Canyon to  develop the  
veins a t some 800 ft. g rea ter dep th , w ithou t 
first ascertain ing th a t  th e  sizes and  values 
of the ore-bodies persisted  to  th a t  dep th . 
There is no th ing  spectacu lar, no th ing  to  
interest the  investing  public, in diam ond- 
drilling, though  some drilling was done, 
but there was a  good deal of the  spectacu lar 
at the p o rta l of th e  tu n n e l a t  W ild H orse 
Creek. A good cam p, com prising 13 
buildings, was erected  ; a  trestle , 830 ft. 
long, was bu ilt across th e  canyon to  the  mill 
site on the  opposite side to  th e  p o rta l ; the  
West K ootenay  Power and  L ight C om pany’s 
transm ission line w as ex tended  to  the  cam p, 
and a transfo rm er s ta tion  was erected  to  
step down th e  power. The tu n n e l has been 
driven 2,900 f t., so ab o u t 2,000 ft. m ore driving 
is needed to  reach th e  dow nw ard extension 
of the ore-bodies. The Y ankee Girl vein has 
been developed to  a dep th  of 1,115 ft. and  the 
ore shipped is said to  have averaged betw een 
$14 and $15 per ton , of w hich ab o u t $12 
is in gold. There is good ore on th e  floor 
of the presen t w orking, so it  is reasonable 
to suppose th a t,  even if m ineralization  does 
not extend to  th e  level of th e  W ild H orse 
tunnel, raising from  th a t  tunnel, if continued, 
may be expected  to  open up  considerable 
new ore.

W ork by  L orne Gold Mines was s ta rted  
in the spring of 1928 on a  sim ilarly  generous 
plan. Several acres of g round  were cleared 
for cam p buildings and  a good deal of road  
work was done to  connect th e  several p a rts  
of the p ro p erty  w ith  th e  m ain  road. A 
saw mill and  a sm all power p lan t were 
erected and, w ith  lum ber cu t on th e  spot, 
camp buildings were bu ilt. W hile th is  w ork 
was under w ay a crosscut was driven some 
700 ft. from  th e  b o tto m  of th e  200 ft. shaft 
in the Coronation m ine. T his exposed several 
new veins. A m ain  haulage tunne l was then  
sta rted  to  develop th e  veins exposed by 
shallow w orkings on th e  Lorne p roperty  
a t depths of 600 to  700 ft. A crosscut from  
this tu n n e l has opened w hat is believed to  
be the  dow nw ard extension of th e  K ing 
vein, and  driv ing and  raising  on th e  vein is 
said to  have developed enough ore to  w arran t

th e  erection of a  sm all mill. F lum es have 
been cleaned and  repaired  and  some 2,000 ft. 
of stave pipe has been laid  for a  h y d ro ­
electric p la n t capable of developing 2,000 h.p.

K ootenay  Florence Mining Com pany was 
ta k en  over b y  th e  S tobie-Forlong in terests  
to  continue th e  w ork of driving th e  lake- 
level tu n n e l a t  th e  Florence m ine, near 
A insw orth, w hich w as s ta rted  b y  A. G. 
L arson and  associates, to  develop the  
F lorence fissure vein and  its  associated 
rep lacem ent veins a t  some 550 ft. greater 
dep th . I t  was expected  th a t  th e  F lorence 
vein w ould be cu t a t  ab o u t 3,500 ft. from  
th e  portal, b u t, ap p aren tly  owing to  the 
flatten ing  of th e  enclosing s tra ta , i t  was no t 
found un til th e  tunne l h ad  been driven 
3,900 ft. W hen it was cu t w ork was delayed 
for a  tim e by  an  enorm ous inflow of w ater 
w hich a t its  height flooded th e  tunnel to  
a  dep th  of tw o feet. Much ground  caved 
w ith  the  inflow of w ater, which necessitated 
th e  rem oval of a  large tonnage of m uck. 
W hen th e  w ater h ad  drained  aw ay, driving 
and  raising  w as done on th e  fissure and 
exploration  was done in the  Lakeshore area, 
w here some ore w as found. A brief account 
of th e  m ine superin tenden t’s repo rt for 
la s t year was contained in the  last news 
le tte r.

O perations a t  th e  Ram bler-Cariboo and 
U tica Mines have been continued on a m uch 
sm aller scale and, as yet, sufficient develop­
m ent has n o t been done to  allow of an 
in telligent appraisem ent of th e  properties.

“ W h ite  B u lle tin .” —  A recent issue 
of th e  W hite Bulletin  te lling shareholders 
of th e  w ork done on th e  properties of the 
com panies prom oted  by  J . B. W hite, of 
Spokane, for th e  q u arte r ended Ja n u a ry  31, 
shows th a t  only desu lto ry  developm ent 
has been carried  on during th e  period by  
com panies operating  in  B ritish  Columbia. 
The bulletin  reports th a t  in 40 ft. of cross­
cu ttin g  and  100 ft. of driving and  open- 
cu tting , a  four-foot shoot, showing consider­
able clean ore, was found a t  th e  L eadsm ith  
m ine. In  173 ft. of driving, some clean ore, 
assaying 306 oz. of silver per ton  and  68%  
lead, was found on No. 5 level in the  Slocan 
K ing m ine. Some add itiona l ore was 
disclosed in  203 ft. of driving a t  th e  S ilver­
sm ith  m ine.

N oble F ive M ines.— The directors of 
Noble F ive Mines have decided th a t  during 
th e  depressed silver m arke t fu rth er dividends 
will no t be paid , b u t funds will be conserved 
for developm ent purposes. Owing to  the
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usual m id-w in ter shortage of w ater, the  
o u tp u t of th e  m ill has  been reduced  to  50 
to n s daily . P au l Lincoln, general m anager, 
expects to  be able to  m a in ta in  th is  ra te  of 
p roduction  during  th e  rem ainder of th e  
w in ter, an d  to  increase it  again  w hen th e  
spring th a w  yields m ore w a te r for pow er 
purposes.

P rem ier  B order.—Angus McKenzie, 
mine superintendent for Premier Border 
Gold Mining Company, reports th a t during 
last year the company did 1,600 ft. of driving 
and a few hundred feet of surface exploration. 
Two definite porphyry zones were found, 
one a t 1,283 ft., from the portal and the other 
about 200 ft. farther in. These zones will 
be explored by a diamond drill.

E xports o f C on cen tra tes.— A ccording 
to  a  recen t rep o rt issued b y  th e  harbou r 
m aste r a t  Tacom a, W ashington , du ring  
1929 ores an d  concen tra tes to  th e  am oun t 
of 218,037 to n s and  to  th e  value of 
$14,094,572 were received a t  th e  T acom a 
from  B ritish  C olum bia m ines. T his roughly  
rep resen ts one-fifth of th e  to ta l value of th e  
m ineral p roduction  of th e  P rovince and  
ind icates th a t  if th e  shippers of th is  m a teria l 
could  get toge ther an d  decide to  re ta in  it 
in th e  P rovince th e re  is enough m ateria l 
to  m a in ta in  a  sm elter. The concen tra tes 
were sh ipped  chiefly from  th e  B ritan n ia , 
A llenby, and  P rem ier m ills and  th e  crude 
ore from  th e  P rem ier m ine.

S m elter  F um e.—T ru ly  th e re  is a  wide 
divergence of opinion as to  in ju ry  done by  
sm elter fum e. A t th e  session of th e  In te r ­
n a tio n a l Jo in t Com mission, held  recen tly  
a t  W ashington , D.C., to  enquire in to  dam age 
done to  lands in S tevens C ounty, W ashington , 
by fum e from  th e  T ad an ac  sm elter, the  
claim s of th e  alleged in ju red  persons 
aggregated  app ro x im ate ly  $4,500,000, and  
P rofessor F . G. Miller, D ean  of th e  D e p a rt­
m e n t of A gricu ltu re a t th e  U n iversity  of 
Idaho , and  Professor E. A. Howes, D ean of th e  
D ep a rtm en t of A gricu lture a t  th e  U n iversity  
of A lberta , agreed in a m in im um  es tim ate  
of dam age done on th e  figure of $7,415.

T O R O N T O
February 12.

B rokerage F rauds.—Public confidence 
in mining investm ents, which had been rudely 
shaken by the crash in the price of securities, 
received a further shock during the la tte r 
part of Jan u ary  when it was discovered th a t 
m any brokers had been carrying on illegal 
operations and defrauding their customers.

A num ber of Toronto brokers were arrested 
and charged w ith conspiracy to defraud, 
several offices were closed, and others only 
perm itted to continue business under strict 
Government supervision. Similar action 
was taken sim ultaneously in several other 
provinces and a general m ovement set on 
foot for the cleaning up of the brokerage 
business and the protection of investors. 
A conference by representatives of the leading 
Provinces is now in session w ith a view to 
securing concerted action in the matter. 
The O ntario Government, it is announced, 
will am end the Securities F rauds Prevention 
Act in the direction of greater stringency, 
and will in future subject the brokerage 
business to close supervision. The exposure, 
in addition to checking wild speculation, 
is likely considerably to increase the difficulty 
of finding funds for legitim ate mining 
enterprises.

C oal in O n tar io .—W ith the development 
of the extensive lignite coal deposits at 
Blacksm ith Rapids on the Abitibi River, 
now being carried on by  the Provincial 
D epartm ent of Mines, N orthern Ontario 
will no longer be dependent for fuel on 
an thracite  im ported from Pennsylvania. 
These deposits have been proved by diamond 
drilling to contain m any millions of tons of 
a good grade of lignite capable of being used, 
when pulverized, for industrial purposes, 
or, when m ade into briquettes, as domestic 
fuel. In  order to enable this coal to be 
m arketed, the O ntario Government has 
decided to  extend the Timiskaming and 
N orthern O ntario railway from the present 
end of steel a t Coral Rapids northward to 
Moose F actory  on Jam es Bay, a distance of 
85 miles. Tenders have been called for the 
first section of the line, 45 miles in length, 
which will tap  the coal field, work on which 
will be proceeded w ith as soon as the weather 
will perm it, and which is expected to be 
completed during the summer. The extent 
of the lignite beds has not yet been 
determined, the am ount so far indicated 
being between 60,000,000 and 70,000,000 
tons. Active exploration is being carried 
on by the D epartm ent of Mines in the belief 
th a t other coal deposits occur in this region.

Sudbury D istr ic t.—The International 
Nickel Company is speeding up production 
in view of the increasing dem and for nickel. 
Ore shipm ents from the lower levels of the 
Frood mine are now averaging close to  2,000 
tons per day. On these levels the copper 
content is higher than  on the upper horizons,
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and the ore, on account of its richness, 
requires no rock separation bu t is shipped 
direct to the smelter. I t  is reported th a t 
there are 250 drills in operation and th a t 
development work is being advanced at the 
rate of one mile a m onth. The smelter of 
the Falconbridge, which has an initial capacity 
of 250 tons a day has been blown in and is 
now in operation. A to ta l of 800 ft. of 
stoping has been completed on two levels, 
placing the mine in a position to keep the 
smelter steadily in operation for several 
years. Under ground there are 10 drills 
operating, most of them  on stoping, bu t a 
few of them have been moved to  the 1,000 ft. 
level for advancing the m ain drive northward.

Diam ond drilling on th e  S udbury  Offsets 
encountered 66 ft. of n ickel-copper ore a t  a 
depth of 24 ft. D rilling is being continued  
to determ ine the  dep th  of th e  deposit. 
The M cVittie-Graham  has been for some tim e 
conducting a  diam ond drilling cam paign 
on its p roperty  a t  Moose Lake, and, although  
some ore has been encountered , th e  resu lts 
are no t considered sufficient to  w arran t 
extensive developm ent.

Porcupine.—Inform ation in advance of 
the annual statem ent of the Hollinger 
Consolidated for 1929 places the value of 
production at something under $9,000,000, 
from the treatm ent of about 1,500,000 tons 
of ore, the recovery being less than  $6 per 
ton. The ore reserves, although encroached 
upon to some extent, were estim ated at 
$45,000,000 at the close of the year. 
Underground work during the year, according 
to a statem ent by Noah A. Timmins, has 
considerably improved the position of the 
mine, resulting in the discovery of new veins, 
which it is hoped will enable the company to 
maintain the output w ithout drawing on 
the ore reserves. The Dome mines will 
continue underground development for a t 
least six months pending provision for m illing 
facilities to take the place of those destroyed 
by fire. The mill a t Vipond Consolidated 
is treating upwards of 300 tons of ore a day, 
production for the m onth of December 
amounting to $70,500 from 9,477 tons of ore. 
Another im portant vein carrying high grade 
ore, coming in from the Hollinger, has been 
encountered and is being driven on.

At the Coniaurum diamond drilling from 
the 500 ft. level encountered a new vein with 
an indicated w idth of 6 ft. carrying good com­
mercial ore. Two promising ore shoots 
have been discovered on the 1,750 ft. level. 
Development a t the Ridgedome during the

year has been attended with encouraging 
results, a  porphyry intrusion in the shaft 
being regarded as a favourable indication. 
A 6 ft. vein has been cut by diamond drilling 
a t a depth of 150 ft. The H ayden is cross­
cutting on the 700 ft. level to  reach the 
downward continuation of a vein which 
carries a good width of commercial ore on 
the 300 ft. level. March is producing at 
the rate  of about $25,000 a m onth. High 
grade ore has recently been encountered, 
and diamond drilling to  a depth of 1,000 ft. 
will be undertaken.

K irkland.—The Lake Shore is making 
steady progress with its expansion pro­
gramme, the completion of which will bring 
the tonnage handled up to  about 2,300 tons 
daily. About 1,500 ft. of driving has been 
done on the 2,000 ft. level, w ith both faces 
still in high grade ore carrying between 
$25 and $40 to the ton in gold.

T he gross incom e for th e  Teck H ughes for 
the  y ea r 1929, was approx im ate ly  $5,078,000, 
from  th e  tre a tm e n t of 340,000 tons of ore, 
or an  average of sligh tly  over 900 tons per 
day. D evelopm ent on th e  19th level shows 
im provem ent in  values a t  dep th , an d  stoping 
is being carried  ou t over w id ths said  to  
exceed 60 ft. The W right-H argreaves is 
increasing th e  ra te  of production , encouraged 
b y  favourable underground  developm ents. 
A new  vein  of good grade has been 
encountered  on th e  800 ft. level. On the  
2,200 ft. level ore has been developed to  a 
leng th  of 1,000 ft. and  p repara tions are being 
m ade for stoping. The K irk land  Lake Gold 
Mine is opening up  a  vein  on th e  4,000 ft. 
level, w hich carries a  w id th  of h igh grade ore. 
T he vein is in th e  im m ediate neighbourhood 
of th e  d iabase dyke, and  operating  costs are 
s ta te d  as being u nder $5 per ton . The B arry- 
H ollinger is trea tin g  abou t 85 tons daily  w ith  
an  average recovery  of abou t $8 to  th e  ton. 
W ork on th e  1,500 ft. horizon has indicated  
sufficient ore to  keep th e  mill in  operation  
for a t  least a  year. A winze w ill be p u t down 
to  a d ep th  of 2,000 ft.

Patricia  D istrict.—The H owey, in the 
R ed L ake area, is now  receiving pow er from  
th e  hydro-electric p la n t a t  E a r  Falls, and 
according to  th e  la te s t accounts th e  m ill was 
expected  to  go in to  p roduction  abou t the  
m iddle of th is  m onth . The mill will be 
s ta r te d  on a  sm all tonnage w hich will be 
gradually  stepped  up  to  500 tons daily. 
P residen t J . E . H am m ell s ta te s  th a t  there  is 
enough ore in sight to  keep th e  mill in opera­
tion  for several years. I t  is es tim ated  th a t,
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w ith  ore carry ing  $8 per ton  an d  opera ting  
costs of $5, a  m odera te  profit can be shown.

M anitoba.— G reat a c tiv ity  is looked for 
in th e  copper a rea  of N o rth ern  M anitoba 
as soon as th e  spring  has fairly  se t in. M any 
large com panies have  becom e in te rested  and  
are m aking  p rep a ra tio n s to  begin  w ork  a t 
an  early  date . A tten tio n  is largely  cen tred  
on the  H udson  B ay  an d  S herritt-G ordon  
properties, w hich will be th e  first to  reach 
the  p roduction  stage an d  b o th  of w hich have 
ex tensive ore resources. S herritt-G ordon  
has over 5,000,000 tons in sight, an d  a  fu rth e r  
tonnage ind icated . The F lin  F lon  ow ned by  
H udson  B ay  has ab o u t 18,000,000 tons of 
ore ind icated , and  in  add ition  th e  com pany 
has th e  ad v an tag e  of owning an d  opera ting  
the only sm elter in th e  C anadian  m iddle w est 
and  its  pow er developm ent w ill also be a 
source of revenue.

D iam ond drilling b y  th e  Cold L ake com ­
p an y  has encoun tered  a  m ineralized  zone 
under th e  bed  of th e  lake, w hich is believed 
to  be th e  co n tin u atio n  of th e  S herritt-G ordon  
ore zone. T he C onsolidated M ining and  
Sm elting C om pany h as acqu ired  large in te r­
ests in  th e  M anitoba field, including a  num ber 
of claim s in  th e  O xford L ake an d  Cross L ake 
section. The Gem L ake has encoun tered  a 
vein carry ing  h igh  gold values a t  th e  500 ft. 
level, and  has p lanned  an  extensive cam paign 
of developm ent. T he vein w ill be opened 
up  on th e  u p p er levels, and  th e  sh a ft p u t 
down to  a  d ep th  of 1,000 ft.

C A M B O R N E
M arch  5.

P rice o f  T in .— D uring the  last four weeks 
the  price of tin  m e ta l has g radually  receded 
a fu rth e r £10 per ton , an d  y es te rd ay ’s cash 
qu o ta tio n  of £166 15s. is the  low est po in t 
reached for 7 or 8 years, w hen th e  post-w ar 
general slum p caused the  prac tica l suspension 
of the  tin  m ining in d u stry  th ro u g h o u t Corn­
wall for over a  year. A lthough th is  con­
tinued  falling-aw ay of prices, during  the  
first few weeks of the  o u tp u t restric tion  
scheme, creates a  little  surprise in  some 
qu arte rs— and, perhaps, a  little  d isappo in t­
m en t— y et confidence in  th e  fu tu re  is 
generally  evidenced b y  those chiefly 
in te rested  in th e  industry , who recognize 
th a t  i t  m ay  require m an y  m on ths of res tric ­
tion  to  accom plish the  ob ject in  view.

C ornish  R estriction .— As far as Cornwall 
is concerned, th e  restric tion  policy of the  
T in P roducers’ A ssociation is very  loyally 
supported— an exam ple to  larger and  richer

tin-fields w here th e  un ifo rm ity  of support 
given to  the  policy is n o t y e t so apparent. 
T he S outh  Crofty, E a s t Pool, Geevor, 
Polhigey and  W heal K it ty  com panies, in 
accordance w ith  the ir first announcem ents, 
are carefully  observing th e ir  program m es of 
restric tion . J a n ta r  is following the plan 
ou tlined  in th e  d irec to rs’ s ta te m en t made at 
the  la s t m eeting  of shareholders. The only 
com pany tem porarily  to  suspend operations 
is W heal R eeth .

Labour.— U n fo rtu n a te ly  th e  effect of the 
restric tion  schem e upon  labou r is only too 
p la in ly  dem onstra ted . T he num bers of 
unem ployed m en in  Cam borne, Redruth, 
St. J u s t  and  St. Agnes (the chief mining 
parishes of th e  coun ty ), according to the 
periodical re tu rn s  of th e  local Employment 
E xchange, have increased b y  50%  since last 
Septem ber. A Cornish depu tation , repre­
sen ting  th e  U rban  D istric t Councils of 
Cam borne, R e d ru th  and  T ruro , succeeded in 
ob ta in ing  a  m odification  of the  conditions 
which h ad  been a tta c h e d  to  Government 
g ran ts  for public works, drainage, etc. It 
h ad  been a  condition  in  certa in  Cornish 
cases, th a t  50%  of th e  w orkm en employed 
in  such w orks should  be transferred  from 
S outh  W ales to  Cornwall. This has now been 
alte red  to  20% .

P rosp ectin g . —  A lthough  prospecting 
w ork has n a tu ra lly  suffered a  set-back, due 
to  the  fall in th e  price of tin , s teady  progress 
has been m ade in  W heal Buller, where there 
is every  ind ication  of th e  existence of a 
valuab le tin  deposit u n d ern ea th  the copper 
so successfully m ined  in shallow er levels by 
the  old com pany. Also, a t  M ount Welling­
ton  a lim ited  num ber of m en continue at 
w ork w ith  sa tisfac to ry  results.

C astle -an -D in as.— A part altogether from 
tin , operations have  been resum ed on the 
w olfram  lode a t  th e  C astle-an-D inas mine, 
ow ned by  S outh  C rofty, the  concentration 
p la n t im proved, an d  regular w ork is now 
in progress.

L am briggan .— A t L am briggan lead and 
zinc m ine, since th e  com pletion of the 
vertical engine shaft to  a  d ep th  of 400 ft. 
an d  th e  crosscut to  th e  m ain  lode a t that 
dep th , good progress has been made in 
driv ing  east. The p roductive  section of the 
lode discovered a t  th e  tw o shallower levels 
should be reached  in  ab o u t a  m onth . Mean­
while, sam pling of th e  lode in th e  shallower 
levels has yielded v ery  sa tisfac to ry  results. 
A dditional air-com pressing pow er is being 
installed.
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D olcoath .—During the last m onth efforts 
have been continued to persuade the 
Government to consider favourably Cornish 
mining development in relation to the 
increasingly difficult problem of unemploy­
ment in the West. The Dolcoath company, 
through the chairman, made another attem pt 
to get the Trades Facilities Committee to 
modify the conditions under which the loan 
was made, to enable the Roskear scheme to 
be carried on, but the attem pt proved 
unsuccessful. Indeed, an official statem ent 
was made th a t the security held by the 
Trades Facilities Committee m ust be realized. 
It is conceivable th a t foreclosure might be 
advantageous if, in some way, it led to 
resumption of operations a t Roskear and so 
reduced—to some little  extent—the length 
of the unemployment roll. I t  is understood 
that further representations are to be made 
to the Trades Facilities Committee. A 
deputation from the Cornish Institu te of 
Engineers and the Cornish Chamber of Mines 
was afforded an opportunity of discussing 
the scheme prepared by a joint committee 
of the two institutions a t the Treasury, and 
were assured th a t the scheme should be 
given prompt attention. This scheme was 
outlined in the M a g a z in e  of November last.

PER SO N A L
E. B .  B a i l e y ,  professor of geology in the Uni­

versity of Glasgow, has been elected a fellow of the  
Royal Society.

C. A. B a n k s  is visiting New York and London.
W . H. B e a s l e y  i s  shortly returning from 

Northern Rhodesia.
A. O. B rown  is home from Morocco.
L. M a u r i c e  C o c k e r e l l  h a s  left for the Gold 

Coast Colony.
J. J. C o l l i n s  has r e t u r n e d  f r o m  Malaya.
G. S. D y e r  has left for California.
C. E. E d w a r d s ,  principal and professor of m etal­

lurgy, University College, Swansea, has been elected 
a fellow of the Royal Society.

W. A. E d w a r d s  is now in Chile and is shortly 
proceeding to Bolivia.

J. M. F a i r  has left for Malaya.
E. F urze is home from  th e U nited States.
B. J. G i l l a r d  has gone to the Gold Coast.
L e o n a r d  H a r v e y  is returning from Namaqua-

land.
R. J. L e m m o n  has returned from the United 

States and Canada.
C. F. L l o y d  J o n e s  has left for Iraq.
E. N e w b o l d  has left for the Straits Settlements.
M. A. N o v o m e y s k y  has left for Palestine.
H. C. R o b s o n  has left for India.
R. R. S p e a r  i s  home from Nigeria.
G. L. L. S t o n e  has left for Mexico.
W . E . T ho rn e  is returning from Colombia.
S c o t t  T u r n e r ,  Director of the United States 

Bureau of Mines, has been elected Vice-President

and Director of the American Institute of Mining 
and Metallurgical Engineers.

A. B. W a t s o n  is home from Nigeria.
C. H. W r a y  is here from Tasmania.

L i e u t . - C o l .  P. N. N i s s e n  died on March 2, 
aged 57. Col. Nissen was born in Canada and 
came to England prior to the War, being engaged 
in connexion w ith the stamp for crushing gold 
and other ores, which he invented and which bore 
his name and was subsequently installed on several 
of the leading mines in South Africa and Rhodesia. 
In the early days of the War Col. Nissen, who was 
in the Royal Engineers, was actively engaged in 
Belgium and later on designed the Nissen hut, 
being also responsible for other useful inventions. 
For his services he received the D.S.O. In 1921 
Col. Nissen designed and executed the War memorial 
erected by the Institution of Mining and Metallurgy, 
which was unveiled by Earl Haig towards the end 
of th a t year.

T R A D E  P A R A G R A P H S
O e r l i k o n ,  L t d . ,  inform us that their address 

in London has now been changed to  Victoria 
House, Southampton Row, W.C. 1.

B r i t i s h  H a c k s a w  M a k e r s ’ A s s o c i a t i o n ,  of 
King Street, Sheffield, issue a list of prices agreed 
internationally for hacksaw blades.

L e y l a n d  a n d  B i r m i n g h a m  R u b b e r  C o . ,  L t d . ,  
inform us that their London office will in future 
be at Grand Buildings, Trafalgar Square, W.C. 2. 
Their central sales organization is also being moved 
from Leyland to  this office.

S u l l i v a n  M a c h i n e r y  C o . ,  of Salisbury House, 
London, E.C. 2, issue further letters as to the  
relative advantages of scraper loading in general, 
and advocating the Sullivan 30 h.p. scraper loading 
unit with flame-proof electric motor, in particular.

E d g a r  A l l e n  a n d  C o . ,  L t d . ,  of Imperial Steel­
works, Sheffield, send us one of their attractively  
bound catalogues giving drill data which would 
be of interest in a machine shop. Another booklet 
is devoted to steels for motor cars and aircraft.

G .  A . H a r v e y  a n d  C o .  ( L o n d o n ) ,  L t d . ,  of 
Woolwich Road, London, S.E. 7, send us the  
first issue of a new house organ entitled The Harco 
Magazine. This is well printed and illustrated 
and follows conventional lines in publications 
of this description.

A . E . G .  E l e c t r i c  C o . ,  L t d . ,  of 131, Victoria 
Street, London, S.W. 1, in their A.E.G. Progress 
for February have an article describing the 
electrical equipment of bucket and grab hoist 
gear with details as to how these are controlled 
on mechanical excavators and cranes.

D e m a g  A .G . ,  of Duisburg, Germany, send us 
their Demag News for January which contains a 
long illustrated article on central compressed air 
stations with small units in which are described 
various air-compressors of their manufacture. There 
is also a section devoted to mechanical excavators 
and cranes.

B u r e a u  o f  I n f o r m a t i o n  o n  N i c k e l  o f  t h e  M o n d  
N i c k e l  C o . ,  L t d . ,  of Imperial Chemical House, 
London, S.W. 1, in the January issue of their  
Nickel Bulletin have a description of nickel- 
chromium heat-resisting alloys, particularly of 
cronite which is a material used for some of the 
furnace parts in the Coley zinc process. This 
alloy is also suitable for case-hardening boxes.
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G .  a n d  ] . W e i r ,  L t d . ,  of Cathcart, Glasgow, 
send us booklets devoted respectively to  the Weir 
turbo-feed, turbo-electric and electro feeder pumps 
and also to  the reduction of running costs as 
exemplified by their pumps and auxiliary plant. 
Each is well produced and fully illustrated w ith  
examples of their products both by photographs 
and drawings.

C o m p r e s s e d  A i r  S o c i e t y ,  of 19, W est Street, 
N ew  York, send us the fourth edition of the trade 
standards of the Society, which contains sections 
devoted to nomenclature, definitions, installation  
and lubrication of air-compressors, tool standards, 
and other useful matter, notably a new formula 
for use in  air-compressor testing as adopted by 
the Society.

R u s t o n - B u c y r u s ,  L t d . ,  of Lincoln, issue a 
leaflet which, besides drawing attention to the newly 
consolidated working arrangements, gives details 
of different types of shovels, draglines, and other 
excavators, which as a united firm they  are able 
to  place on the market. These vary from J cu. yd. 
(the well-known Ruston No. 4) to  enormous 
stripping shovels w ith bucket capacities of 12 to  
16cu. yd.

S a m u e l  O s b o r n  a n d  C o . ,  L t d . ,  of Sheffield, 
issue a booklet describing castings and forgings 
of their manufacture for dredge plant. These 
include buckets, manganese steel lips and bushes, 
nickel-chrome steel pins, cast steel trays, toughened  
cast steel bottom  tumbler w ith manganese steel 
shells, idlers of toughened cast steel w ith shafts 
of mild steel and plates also of manganese steel, 
steel chafers for the well of a dredge pontoon, 
ladder roller shells, pump liners and impellors.

M e t r o p o l i t a n - V i c k e r s  E l e c t r i c a l  C o . ,  L t d . ,  of 
Trafford Park, Manchester, in  their Gazette for 
January have an article, fully illustrated, 
describing the work and progress of the organization 
during the past year. Beside reviewing progress 
in  turbo-generating sets, frequency changers, 
converters, transformers and induction motors, 
th is includes a section devoted to electric winders 
for South Africa and Rhodesia, to  which detailed  
reference has been made in these columns already.

E v e r s h e d  a n d  V i g n o l e s ,  L t d . ,  of Acton Lane 
Works, Chiswick, London, W. 4, have issued a new  
edition of their catalogue No. 7/162 describing 
the Midworth distant repeater which, as has been 
pointed out in these columns before, is an electrical 
system  designed both to transm it information  
to  a distance and to control distant appliances 
and equipment. The present catalogue is fully  
illustrated w ith photographs and diagrammatic 
sketches which w ith the accompanying tex t serve 
to  give a clear idea of the manner of the operation.

H o l m a n  B r o s . ,  L t d . ,  of Camborne and Broad 
Street House, London, E.C. 2, have published, in 
th e  nam e of their South African subsidiary com­
pany in Johannesburg, a handsom ely prepared 
souvenir of the com ing M ining and M etallurgical 
Congress. This covers some fifty odd pages of heavy  
art paper and places on record in pictures and tex t  
th e  major achievem ents of th is well known Cornish 
firm, both in  peace and war. R ecent developm ents 
in  rock drills and hoists and haulages are also 
specially dealt with.

I n t e r n a t i o n a l  C o m b u s t i o n ,  L t d . ,  of Africa 
House, K ingsway, London, W.C. 2, inform us 
that contracts have been secured for W ood type  
steam  generators by their associated French 
com pany as follows :— The order for Quaregnon

Power Station, comprising three generators having 
an evaporation of 190,000 to  225,000 lb. per hour at 
950 lb. pressure and 840° F. final temperature. 
The boilers are normally fired with pulverized 
coal, provision being made for using as alternative 
fuel de-hydrogenated coke-oven gas. The second 
contract is for a steam  generator of a similar 
design evaporating 80,000 to  90,000 lb. per hour 
at a pressure of 400 lb. per square inch and a final 
temperature of 800° F. which will also be fired with 
pulverized fuel.

M i n i n g  a n d  I n d u s t r i a l  E q u i p m e n t  L t d . ,  of 
11 Southampton Row, London, W.C. 1, report that 
new orders have been received for the following 
equ ip m ent:— For England : One No. 00 Raymond 
Pulverizer for clay ; one 3 ft. Raymond separating 
plant for carbonate of m agnesia ; two tubular dust 
collectors ; one 3 ft. by  5 ft., type 39, screen for 
slag ; one 5-roller Raym ond mill for oxide and two 
3 ft., type 31, screens. For Germany: T w o4ft.by  
7 ft. screens for coal. For Australia : Three No. 70 
Im pax mills for coal, and one R.L.7 Raymond- 
Lopulco m ill for phosphate. For P ortugal: One 
3 ft. by 8 ft. ball-mill for tin  ore. For France : 
Two 5-roller Raymond m ills for phosphate ; one
3-roller Raym ond m ill for ochre ; eight 8 ft. by 
60 in. Hardinge mills for c o a l; four 10 ft. by 48 in. 
Hardinge mills for coal ; one 5 ft. by 10 in. rod 
mill, and one No. 00 Raymond pulverizer.

W e s t i n g h o u s e  E l e c t r i c  I n t e r n a t i o n a l  C o . ,  of 
2, Norfolk Street, Strand, London, W.C. 2, issue 
a number of leaflets devoted respectively to electric 
plant for rotary drilling ; motors and control for 
pipeline pu m ping; 2 speed wound rotor motors 
and control for o ilfie ld s; 1J and 3 kw. turbine 
generator u n its ; and electrical equipment for 
cable tool drilling. The company also issue their 
customary publication describing their major 
achievem ents during the past year. This is, 
as usual, a comprehensive review divided into 
sub-sections and fully illustrated. Among mining 
specialities m ay be noticed two six-ton 56 h.p. 
m ining locom otives for coal haulage, having a 
height of only 2 4 | in. (excluding the trolley). 
It is said to be the lowest ever achieved in an engine 
of this weight. Another operation to which 
attention is drawn is an autom atic electrically 
operated mine hoist which is in use at Kimberley, 
Nevada. I t is designed for an ultimate depth 
of 835 ft. for control from either one or two mine 
levels or from the surface. Two skips of 12 ton 
capacity are operated in balance at a maximum 
speed of 900 ft. per m inute, the winding being by 
a d.c. hoist motor rated at 900 h.p., 560 volts, at 
300 r.p.m.

B R IT IS H  IN D U S T R IE S  F A IR
The British Industries Fair was held 

sim ultaneously at Birm ingham  and in London 
from February 17-28, the heavy or engineering 
section being entirely concentrated at Birmingham. 
Of interest to  engineers in the London section 
is the chemical group. Among exhibits in the 
engineering section, the following m ay be taken as 
being of more particular interest to  m ining men:

D a v i d s o n  a n d  C o . ,  L t d . ,  of Belfast, among 
models of fans, etc., were making a feature of the 
Sirocco mine fan.

W . a n d  T .  A v e r y ,  L t d . ,  of Birmingham, were 
showing weighing, counting, testing  and measuring 
machines for all purposes.
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B r i t i s h  T h o m s o n - H o u s t o n  C o . ,  L t d . ,  of Rugby, 
were represented by examples of electric plant for 
all industrial requirements.

A r t h u r  B a l f o u r  a n d  C o . ,  L t d . ,  of Sheffield, 
were exhibiting a wide range of their steels including 
magnet steel and products therefrom.

O l d h a m  a n d  S o n ,  L t d . ,  of Manchester, were 
showing miners’ safety lamps, stone dusting  
machines and gas testing apparatus.

F i e l d i n g  a n d  P l a t t ,  L t d . ,  of Atlas Works, 
Gloucester, had running exhibits of various types 
of low pressure, cold starter, crude oil engines.

C a s s e l  C y a n i d e  C o . ,  L t d . ,  of 19, St. V incent 
Place, Glasgow, had a plant for demonstrating 
case hardening by means of molten sodium cyanide.

R . A. L i s t e r  a n d  C o . ,  L t d . ,  of Dursley, 
Gloucester, were showing running engines both 
petrol and petrol-paraffin, in hopper and tank- 
cooled models.

N. H i n g l e y  a n d  S o n s ,  L t d . ,  of Dudley, were 
showing a variety of coal and other mining 
specialities such as chains, tub couplings, draw 
bars, rope clips, and such like.

G a n d y  B e l t  M a n u f a c t u r i n g  C o . ,  L t d . ,  of 
Seacombe, Cheshire, were displaying belts and 
brake linings, comprising every type of belt for 
conveying and power transmission.

E l e c t r i c  F u r n a c e  C o . ,  L t d . ,  of 17, Victoria 
Street, London, S.W. 1, were showing examples 
of their electric furnaces for all purposes, e.g. 
melting and heat treatm ent of metals.

R a p i d  M a g n e t t i n g  M a c h i n e  C o . ,  L t d . ,  of 
Lombard Street, Birmingham, were showing and 
demonstrating all their recent types of magnetic 
separators, lifting magnets, clutches and chucks.

W. G .  A l l e n  a n d  S o n s  ( T i p t o n l ,  L t d . ,  of 
Tipton, Staffs, were displaying examples of colliery 
and mine tubs and sectional tipping wagons, 
underframes, axle greasers, haulage clips and such 
like.

G o o d w i n ,  B a r s b y  a n d  C o . ,  L t d . ,  of Leicester, 
were showing examples of their stone crushers, 
screens, granulators and loaders, the former are 
made in portable form, 15 in. by 7 in. and 12 in. 
by 5 in.

C o v e n t r y  C h a i n  C o . ,  L t d . ,  of Coventry, were 
showing roller and inverted tooth chains for power 
transmission, complete chain drives and self 
contained chain reduction gears, also examples of 
elevators.

E w a r t  C h a i n b e l t  C o . ,  L t d . ,  of Derby, were 
showing examples of their chains, also sprocket 
wheels and elevator buckets. The firm manufacture 
all types of conveying and elevating plant for 
mines, etc.

B r o m f o r d  T u b e  C o . ,  L t d . ,  of Birmingham, 
were showing hot-finished weldless steel tubes in 
bores of from 10 to £ in. and lengths up to 50 ft., 
various types of gas and water mains, spigot and 
faucet tubes, etc.

D r a y t o n  R e g u l a t o r  a n d  I n s t r u m e n t  C o . ,  L t d . ,  
of West Drayton, Middlesex, were showing e x ­
amples of instruments which they manufacture, 
such as temperature regulators, indicators, and 
recorders of m any types.

H a r l a n d  E n g i n e e r i n g  C o . ,  L t d . ,  of Manchester 
and Alloa, Scotland, in addition to switchgear of 
different types were demonstrating an interlock 
drive suitable for bore-hole, deep-well, dewatering, 
sinking, and boiler-feed pumps.

V i c t o r y  V a l v e s ,  L i d . ,  of Stockport, were showing 
wrought steel and other valves which are

manufactured in sizes from £ in. to 2 4  in. bore 
in parallel slide, junction, safety, feed, blow-off, 
and vertical and horizontal isolating types.

R o s s  P a t e n t s ,  L t d . ,  of Abbey House, Victoria 
Street, London, S.W. 1, were demonstrating with  
models the Ross feeder, Ross feeder screen, Ross 
curtain screen and the Ross wagon loader, which 
have already been described in these columns.

G e o r g e  E l l i s o n ,  L t d . ,  of Birmingham, were 
exhibiting switchgear for the control of electric 
power and machinery in mines and elsewhere in 
ranges extending from 11,000 supply substation 
switchgear to starting and control gear for small 
motors.

A  R e y r o l l e  a n d  C o . ,  L t d . ,  of Hebburn-on-Tyne, 
were showing metalclad, oil-immersed circuit 
breakers for industrial and m ining apparatus, air 
break switches in metal boxes combined with various 
accessories, also plugs and sockets for m ining and 
other uses.

P r e m i e r  E l e c t r i c  W e l d i n g  C o . ,  L t d . ,  of Abbey 
Wood, London, S.E. 2, were showing and demon­
strating arc and other types of welding plant, 
transformers, and choke coils, electrodes for steel 
and cast iron and the “ Flexin ” continuous welding 
for iron and steel.

S t e w a r t s  a n d  L l o y d s ,  L t d . ,  of Glasgow, were 
showing lapwelded wrought iron and steel and 
weldless steel fittings, bitumen lined steel tubes, 
concrete lined tubes, “ Long Sleeve ” welded 
joint tubes, Victaulic joint tubes and iron and 
steel chains and castings.

T h o m a s  F i r t h  a n d  S o n s ,  L t d . ,  of Norfolk 
Works, Sheffield, were exhibiting a wide range of 
products made from Firth stainless and “ Stay- 
brite ” steels, including polished sheets, wire, 
foil, sections, castings, forgings, etc. Machine 
tools were also included in the exhibit.

M o n e l  W e i r ,  L t d . ,  of Cathcart, Glasgow, were 
showing varieties of Monel metal and malleable 
nickel in the form of hot-rolled rod and sheet, 
solid drawn tubing, turbine blading, valves, 
castings, forgings and also nickel-chromium-iron 
in the form of a variety of fabricated parts.

T a n g y e s ,  L t d . ,  of Birmingham, were showing 
a twin-cylinder heavy fuel oil engine of 1 4 4  b.h.p. 
cold starting, a 19 b.h.p. fuel oil engine, and a smaller 
engine; also centrifugal, turbine, single and treble 
ram pumps, and examples of their vertical two- 
stroke engines, lifting jacks and pulley blocks.

U n i t e d  S t e e l  C o m p a n i e s ,  L t d . ,  of Sheffield, 
were showing alloy steels, billets and bars. They 
have also issued catalogues of drop stampings made 
by Daniel Doncaster and Sons, Ltd., one of their  
associated companies, and also a general catalogue 
of examples of the products of all their subsidiary 
companies.

S u n d e r l a n d  F o r g e  a n d  E n g i n e e r i n g  C o . ,  L t d . ,
of Sunderland, were showing their patent vibratory 
screen suitable for grading ores, described in the 
M a g a z i n e  for December, 1 9 2 9 ,  and in addition, 
electrically driven drills for medium hard stone, 
of which more particulars will be given in these 
columns later.

B r o o m  a n d  W a d e ,  L t d . ,  of H igh W ycombe, 
Bucks., had outdoor exhibits of air-compressors, 
a portable type w ith a capacity of 5 5  cubic feet 
per minute, another with a capacity of 100/110 
cubic feet per minute, and others with capacities 
of 1 5 0  and 2 0 0  cubic feet per minute ; also a rotary 
type compressor.
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B u r e a u  o f  I n f o r m a t i o n  o n  N i c k e l  o f  t h e  
M o n d  N i c k e l  C o . ,  L t d . ,  of Imperial Chemical 
House, Loudon, S.W. 1, in addition to  the exhibit 
already referred to under the Canadian Government 
had a separate stand on which were displayed  
examples cf the various applications of nickel in 
modern alloy work.

C a n a d i a n  G o v e r n m e n t  E x h i b i t . — Occupying 
a large stand in the centre of the Exhibition, the  
Canadian Government allocated space to a number 
of important Canadian manufacturers and business 
houses. Space was occupied here, for example, 
by the Canadian National Railways and the  
International Nickel Co.

N a t i o n a l  G a s  E n g i n e  C o . ,  L t d . ,  of Ashton- 
under-Lyne, had a representative display of their 
products, consisting of vertical and horizontal 
gas, crude oil, petrol and paraffin engines in various 
sizes from 75 to 2 h.p. These engines are made 
in all sizes from 2 to 3,000 h.p. and will work on 
anv combustible fuel, waste or otherwise.

W. H .  A l l e n ,  S o n s  a n d  C o . ,  L t d . ,  of Bedford, 
were showing their 3-cylinder airless injection Diesel 
engine of 200 b.h.p. at 400 r.p.m. direct coupled 
to a d.c. generator of 132 kw. at 220 volts and, 
in addition, a 3-cylinder airless injection Diesel 
engine of 100 b.h.p. at 500 r.p.m. direct coupled 
to  a 65 kw. 220 volt d.c. generator, also a 15 b.h.p., 
2 cycle, heavy-oil engine.

L .  G a r d n e r  a n d  S o n s ,  L t d . ,  of Patricroft, 
Manchester, had running exhibits of their high 
speed Diesel engine developing 38 b.h.p. at
1,000 r.p.m., direct coupled respectively to  a dynamo 
and an air-compressor, also a spirit engine 
developing 20 b.h.p. at 1,000 r.p.m., belt driving a 
dynamo. Also exhibits of horizontal cold starting  
types—29/31 b.h.p. at 250 and 7/8 b.h.p. at 
340 r.p.m.

C r o s s l e y  B r o s . ,  L t d . ,  of Openshaw, Manchester, 
had a working exhibit of a 4-cylinder vertical 
compressorless Diesel engine w ith normal rating 
of 200 b.h.p. w ith direct coupled generator, also a 
similar 3-cylinder engine with normal rating 
82 b.h.p. at 450 r.p.m. The outstanding feature 
of these engines is that th ey  are totally  enclosed. 
The consumption of cheap fuel oil by these engines 
is given as 0'4 lb. per b.h.p. per hour.

G .  A . H a r v e y  a n d  C o .  ( L o n d o n ) ,  L t d . ,  of 
Woolwich Road, London, S.E. 7, were showing 
samples of their perforated metal and woven wire 
in a variety of patterns and metals. Other 
manufactured articles included steel furniture, 
equipment for offices, works, etc., such as cup­
boards, shelves, tables, cases and boxes. Steel 
plate work was exemplified in storage vessels, 
bunkers, and similar material for chem ical and 
metallurgical works.

H a d f i e l d s ,  L t d . ,  of E ast Hecla Works, Sheffield, 
in addition to  showing samples of “ E r a ” H.R. 
heat-resisting steels, remarkable for their strength 
and non-scaling qualities at high temperatures, 
and “  E r a ” C.R. non-corroding steels, which are 
highly resistant to  a large number of chemical 
agents, were also showing articles made with  
manganese steel, such as lips for dredging buckets 
and various other dredge bucket parts made in 
nickel and other steels.

C a m b r i d g e  I n s t r u m e n t  C o . ,  L t d . ,  of 45 
Grosvenor Place, London, S.W. 1, were showing 
temperature, measuring, engineering and electrical 
instruments, including pyrometers and thermo­
meters for temperatures between 200° C. and

4,000° C., autom atic temperature regulators, and 
apparatus for measuring C 02, CO, oxygen and other 
gases. Indicating and recording draught and 
pressure gauges, and various types of galvanometers, 
electrical testing sets, etc.

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 ,  L t d . ,  of 
Imperial Chemical House, London, S.W. 1.—This 
organization was extensively represented at each 
section of the Fair. At the London section, in 
the chemical group, they  had a large stand setting 
forth the m any and varied applications of their 
products, notably a section devoted to  explosives, 
mining, quarrying, and so forth. At the Birming­
ham section was a similar stand w ith corresponding 
sub-sections devoted to different branches.

P . B .  S i l l i m a n i t e  C o . ,  L t d . ,  of 791 Salisbury 
House, Londoii, E.C. 2, and L u c a s  F u r n a c e s ,  
L t d . ,  of Broad Street, Birmingham, were exhibiting 
on adjoining stands. The former had a wide variety 
of their refractory material in the form of bricks 
of various shapes such as are used by a number 
of industries, and the latter were showing gas 
fired muffle type furnaces for heat treatment 
purposes lined w ith this material. I t is. a feature 
of these furnaces that when open for the insertion 
or extraction of an article there is said to be no 
cooling whatsoever, on account of the system of 
flues adopted.

R u s t o n  a n d  H o r n s b y ,  L t d . ,  of Lincoln.—Of 
outstanding interest in this exhibit was the first 
successful oil engine sent out by the firm’s works 
at Grantham of 9J b.h.p., which has been in constant 
service since 1892. B y w ay of comparison they 
were also showing a 3-cylinder airless injection 
oil engine fitted w ith stream line filter to economize 
on lubricating oil and two other oil engines—a 
22 b.h.p. on crude oil and a 10 b.h.p. running on 
petrol/paraffin. R u s t o n - B u c y r u s ,  L t d . ,  had a 
stand adjoining that of Ruston and Hornsby, 
Ltd., the newly-formed alliance being repre­
sented with an exhibit of a Ruston No. 4 
excavator, demonstrated working and powered by 
a Diesel engine.

P e t t e r s ,  L t d . ,  of Yeovil, had on their stand a 
comprehensive exhibit of their oil and paraffin 
engines and were making a special feature of the 
Atomic Diesel cold starter oil engine. These are 
made in sizes ranging from 1$ to  260 b.h.p., and in 
both horizontal and vertical types. This engine is 
of the two cycle cold starter airless injection type 
w ith a particularly low fuel consumption and is 
simple in design, being without valves in the com­
bustion chamber, or valve operating gear, injection 
air compressor or other such devices. It should be 
borne in mind that this firm used to  manufacture 
engines of the 4 cycle type, but once it was 
demonstrated to their satisfaction that their 
2 cycle type was to  be preferred they  have been 
manufacturing these instead, and one of the booklets 
published by them selves gives much detail as to 
the relative advantages of this type.

A g r i c u l t u r a l  a n d  G e n e r a l  E n g i n e e r s ,  Ltd . ,  
Aldwych House, London, W.C. 2.— Various of 
the subsidiary companies of this concern were 
represented at this Exhibition, of which the 
following are of more particular interest. B lack -  
s t o n e  a n d  C o . ,  L t d . ,  of Stamford, were showing 
running exhibits of five of their horizontal spring 
injection oil engines. In addition three examples 
of the petrol and petrol-paraffin engines were shown 
with respective h.p. of 2 | ,  3§, and 6. A further 
exhibit was the unchokeable pump which may be
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belt driven or direct connected to a motor. These 
are made in sizes of from 1 to 8 in. with 
corresponding capacities of 10/35 gallons per minute 
to 11/2,200 gallons per minute. D a v e y ,  P a x  m a n  
a n d  C o . ,  L t d . ,  of Colchester, were showing one of 
their vertical heavy fuel oil engines with normal 
power of 265 b.h.p. at 333 r.p.m. and overload 
for an hour's duration of 305 b.h.p. The engine is 
of the enclosed forced lubrication type with exterior 
oil sump, and incorporates a spring injection system  
of fuel injection referred to above under the heading 
of Blackstone and Co., Ltd., in connection w ith  
horizontal engines. They were also exhibiting a 
Paxman all steel boiler which is manufactured of 
mild steel plates. The risk of fracture is avoided 
and the life of the boiler increased. J . a n d  F .  
H o w a r d ,  L t d . ,  of Bedford, were showing two of 
their smaller sizes of petrol locomotives, respectively 
of two and three tons capacity, representing a 
range of from two to twelve tons. The purpose of 
these smaller machines, for 24 in. gauge, is for internal 
transport in works. The power unit is a 4-cylinder 
petrol engine, developing 20/28 b.h.p. in the 
two ton size and 25/36 b.h.p. in the three ton. 
B u l l  M o t o r s ,  L t d . ,  of Ipswich, were showing d.c. 
generators for coupling to a Paxman oil engine, 
having an output of 120 kw. 220 volts, running at 
300 r.p.m. and the other 52 kw. 260 volts. Arc 
welding plants were also shown.

M E T A L  M ARKETS
C o p p e r . —Apart from a certain amount of 

manipulation in the early part of the month, 
mainly on American account, the standard copper 
market in London during February showed few 
interesting features. The tendency, on balance, 
was rather easier, especially as regards the early 
positions. In America, despite the fact that the  
statistical position has not yet begun to reflect 
the effects of their policy of output-curtailment, 
producers have maintained the price of electrolytic 
metal at 18 cents per lb. Consumers, meanwhile, 
are buying only from hand to mouth, as they  are 
distrustful of the present level of prices.

Average price of cash standard copper : February, 
1930, ¿71 10s. 3d .; January, 1930, ¿71 11s. Id .;  
February, 1929, ¿78 5s. lOd. ; January, 1929, 
¿75 11s. l id .

T i n . —The London tin  market was fairly steady  
during February until towards the end of the month 
when values receded somewhat, possibly partly 
in anticipation of the monthly statistics, which 
proved to be bad, with a further heavy increase 
in world “ visible supplies.” Consumers did not 
take very much interest, and there was no general 
disposition to support the market despite the 
measures which certain producers were taking 
to reduce production. Buyers are not likely to  
take a more optim istic view until " visible supplies ” 
definitely begin to shrink, which may not be for 
some tim e to come, especially as the important 
Dutch smelters are chary of joining the scheme 
of the Tin Producers’ Association.

Average price of cash standard tin  : February, 
1930, ¿173 16s. 6d. ; January, 1930, ¿175 10s. lOd. ; 
February, 1929, ¿223 4s. 8d. ; January, 1929, 
¿222 16s. 3d.

L e a d . — Prices broke badly last month, as the 
Lead Producers’ Association apparently found it 
impossible, owing to  heavy stocks, American 
competition and a poor demand, to m aintain its

quotations. So far consumers have not been 
attracted into the market on a very large scale 
as they are waiting to see whether prices will go 
any lower. The quotation is, of course, very cheap 
now, but w ith industrial conditions so gloomy and 
ample supplies of fresh lead coming forward, 
it  would be hazardous, despite the existence of 
the Producers’ Association, to  affirm that the 
market has now touched bottom.

Average mean price of soft foreign lead : 
February, 1930, /21 2s. lOd. ; January, 1930, 
¿21 11s. Id .; February, 1929, ¿23 2s. lOd. ; 
January, 1929, ¿22 4s. 6d.

S p e l t e r . — Quotations collapsed further last 
month and are now lower than have ruled for over 
two decades. The market has continued to be 
dominated by a marked excess of supply over 
demand, and although it is to be anticipated that 
the drop in prices will result in a drastic curtailment 
of output, some tim e mav elapse before the market 
can begin to react. Fresh efforts are being made 
to re-establish the Continental Zinc Cartel.

Average mean price of sp elter : February,
1930, ¿19 9s. lOd. ; January, 1930, ¿19 18s. 9 d '; 
February, 1929, ¿26 5s. l id .  ; January, 1929, 
¿26 4s. 3d.

I r o n  a n d  S t e e l . —Conditions became distinctly  
gloomy on the Cleveland pig-iron market last 
month, as consumers were inclined to  hold off 
in the hope of securing material at lower figures 
later on. For the tim e being, makers, however, 
are not inclined to make concessions, despite the 
drop in their production-costs, but there is no 
doubt that they are getting somewhat anxious at 
the outlook. Meanwhile, they are maintaining 
their minimum quotations as follows : No. 1
Cleveland foundry, 75s. ; No. 3 G.M.B., 72s. 6d. ; 
No. 4 foundry, 71s. 6d. ; and No. 4 forge, 71s. 
Makers’ stocks are increasing. Conditions are also 
rather unsatisfactory in the hem atite market, 
and East Coast Mixed Nos. are not realizing 
more than 78s. per ton. In the finished iron and 
steel market, fresh business has been dull, especially 
as regards export. Demand from the shipyards 
has fallen off very appreciably and although many 
works are still well employed on current business, 
they must get more orders or they will be unable 
to m aintain operations on the present scale. Prices 
of Continental steel have been raised by 2s. 6d. 
to 4s. per ton, and exporters have been brought 
under the control of the Cartel, their commission 
varying according to  their importance.

A n t i m o n y . — At the close of February demand 
was quiet, w ith English regulus unaltered on the  
month at ¿42 10s. to ¿50 per ton. Chinese, on 
spot, was quoted at ¿30 to ¿30 10s. ex warehouse, 
with shipment metal priced at about ¿25 15s.
per ton c.i.f.

I r o n  O r e . — There has been practically no new  
business done during the past month, and a good 
many ironmasters have found their contracts 
provided more ore than they require at present, 
with the result that deliveries against contracts 
have, in a good many cases, been delayed’. Best 
Bilbao rubio is still nominally held for 22s. 6d. 
per ton c.i.f.

A r s e n i c . — Only a very quiet business is passing, 
Cornish 99% white remaining at ¿15 17s. 6d. to 
¿16 per ton f.o.r. mines, w ith Mexican about 
¿17 c.i.f. Liverpool.

B i s m u t h . — The official price is unchanged at 
7s. 6d. per lb. for 5 cwt. lots and over.
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LONDON D A ILY  METAL PRICES

Copper, Tin, Zinc, and Lead per Long Ton * Silver per S tandard  Ounce ; Gold per Fine Ounoe.

COPPER.

S t a n d a r d .
E l e c t r o ­

Cash. 3 Months.
l y t i c .

Feb. £ s. d. f s. d. (. s. d.
11 74 18 9 69 18 9 83 17 6
13 74 6 a 69 13 9 83 17 6
18 71 17 6 69 0 0 83 17 6
14 70 1 5 0 68 6 3 83 17 6
17 69 12 6 67 18 9 83 17 6
18 70 6 8 68 1 3 83 17 6
19 70 1 8 68 8 9 83 17 6
m 69 18 9 68 16 3 83 17 6
31 69 16 8 68 13 9 83 17 6
34 6.) 11 8 68 16 3 83 17 6
2 5 69 7 6 68 16 3 83 17 6
26 69 11 8 68 16 3 83 17 6
27 69 8 9 68 11 3 83 17 6
28 69 1 8 68 8 11 83 17 6
Mar.

3 68 6 8 68 8 1 1 83 17 6
4 67 18 11 67 16 101 83 17 6
5 67 5 0 67 1 101. 81 17 6
6 68 2 6 67 16 3 83 17 6
7 67 8 9 66 13 9 83 17 6

10 67 19 41 66 13 9 83 17 6
11 69 16 8 67 11 3 83 17 6

B e s t

7 s. d, 
78 10 0

77 15 0 

77 5 0

77 5 0 

77 5 0

77 5 0

76 10 0

75 15 0

76 5 0

TIN .
ZINC

(Spelter).

LEAD . S ILV ER .

GOLD.
S o f t

F o r e i g n .
E n g l i s h . Cash. F or­

ward.
Cash. 3 Months.

£ s. d. C s. d. £ s. d. £ s. d. £ s. d. d. d . s. d.
174 16 3 177 16 3 19 12 6 21 12 6 23 0 0 2 0 « 2 0 « 84 10}
174 8 9 177 8 9 19 13 9 21 13 9 23 0 0 201 201 84 11}
173 16 3 176 13 9 19 11 3 21 13 9 23 0 0 20} 20} 84 l l j
172 16 3 175 15 0 19 11 3 21 13 9 23 0 0 2 0 i35 2 0 « 84 11}
174 6 3 177 7 6 19 7 6 21 13 9 23 0 0 20 191 84 11}
173 12 6 176 11 3 19 5 0 21 12 6 23 0 0 2 0 « 20 84 10}
174 6 3 177 7 6 18 16 3 21 5 0 22 15 0 1 9 « 1 9 « 84 10}
174 17 6 177 16 3 18 17 6 kO 13 9 22 5 0 1 9 « 1 9 « 84 11
173 13 9 176 11 3 18 16 3 21 3 9 22 5 0 20 191 84 11}
172 1 3 175 1 3 19 0 0 21 3 9 22 10 0 19} 19} 84 11}
170 11 3 173 11 3 18 15 0 20 3 9 21 15 0 1 9 « 1 9 « 84 11
171 6 3 173 18 9 18 6 3 20 3 9 21 15 0 19} 19} 84 11}
171 3 9 173 16 3 18 6 3 19 15 0 21 5 0 1 9 « 1 9 « 84 114
168 1 3 170 11 3 18 7 6 20 1 3 21 5 0 191 1 9 « 84 11}

167 13 9 170 6 3 18 10 0 19 15 0 21 5 0 1 8 « 1 8 « 84 11}
166 11 3 169 2 6 18 10 0 19 15 0 21 5 0 18# 181 84 lU
162 16 3 165 3 9 18 7 6 19 13 9 21 5 0 1 8 « 1 8 « 84 11}
161 12 6 163 17 6 18 1 3 19 2 6 20 10 0 18} 1 8 « 84 10}
159 7 6 161 12 6 17 15 0 18 10 0 20 10 0 19,"a I S , ! 84 10}
161 12 6 163 17 6 18 1 3 18 8 9 20 0 0 1 9 « 1 8 « 84 11}
163 17 6 165 17 6 17 18 9 18 8 9 20 0 0 1 9 « 18} 84 11

C a d m i u m . — Quite a good demand is reported  
at about 3s. l id .  to  4s. per lb. Less Continental 
com petition is now in  evidence

C o b a l t  M e t a l . —W ith the high speed steel 
trade slack, there has been a slowing down in  the  
demand for cobalt, but the official price is pegged 
at 10s. per lb., although less is taken for substantial 
contracts.

C o b a l t  O x i d e s . — Steady conditions prevail here, 
w ith quotations unchanged at 8s. per lb. for black 
and 8s. lOd. for grey.

P l a t i n u m . — Plentiful supplies have been forth­
coming, including a large shipm ent to Germany 
from the Russian State Bank of Platinum which 
had been held as currency reserve. Quotations 
have eased owing to the lack of demand, and at 
present refined m etal stands at about ¿11 10s. 
to  ¿12 per oz.

P a l l a d i u m . —Very little  interest is shown in 
th is m etal, quotations now standing at about 
¿5 15s. to  ¿6 10s. per oz.

I r i d i u m . — Although quiet the market has kept 
steady, sponge and powder being priced at ¿36 
to ¿39 per oz.

T e l l u r i u m . — Business is at a standstill and 
prices nominal at 12s. 6d. to 15s. per lb.

S e l e n i u m . — A steady demand continues in  
evidence, w ith high grade black powder unchanged 
at 7s. 8d. to 7s. 9d. per lb. ex warehouse.

M a n g a n e s e  O r e . — Buyers are still fully covered 
for some little  tim e to come and no fresh business 
of any importance has been placed recently. 
In the absence of sales, quotations are nominal 
at about Is. l id .  per unit c.i.f. for best Indian and 
Is. Old. to Is. Id. c.i.f. for washed Caucasian ore.

A l u m i n i u m . — Business has been on a rather 
small scale recently, aluminium suffering in common 
with m ost of the other non-ferrous metals. Prices, 
however, are maintained at ¿95 delivered, less 
2% for ingots and bars. An interesting develop­
m ent during February was the initiation of negotia­
tions for an agreement between European aluminium  
rollers in order to  lessen com petition in the Indian

market so that more rem unerative prices may be 
obtained.

S u l p h a t e  o f  C o p p e r . — English material is still 
quoted at ¿27 to ¿27 10s. per ton, less 5%.

N i c k e l . — Business has been very well maintained 
on the whole, and quotations are w ithout change 
at ¿170 to  ¿175 per ton.

C h r o m e  O r e . — Although supplies are plentiful 
they  are not pressing on the market, and quotations 
are well maintained at around ¿4 to  ¿4 7s. 6d. 
per ton c.i.f. for good average 48% ore.

Q u i c k s i l v e r . — This m arket during the past 
month has been characterized by the extreme 
quietness of demand. Prices are fractionally 
easier at ¿23 per bottle, for spot material.

T u n g s t e n  O r e . — Buyers have continued their 
policy of holding off as much as possible and with 
the demand for ferro-tungsten at a low ebb 
their requirements have been distinctly small. 
Quotations have eased in the absence of any 
appreciable demand and the current value of 
forward shipm ent from China is about 29s. to 
30s. per unit c.i.f.

M o l y b d e n u m . — Easier conditions have ruled in 
this market recently, 80% concentrates now being 
offered at about 35s., w hile buyers are bidding 
only about 32s. 6d. per unit c .i.f.

G r a p h i t e . — Madagascar 85 to  90% flake remains 
at around ¿25 to ¿28 per ton c .i.f., and 90% Ceylon 
lumps in the neighbourhood of ¿25 to ¿26 c.i.f.

S i l v e r . — February proved anything but a 
favourable m onth for the silver industry. On 
February 1 spot bars stood at the low level of 
20£d., but although during the first half of the  
month quotations were fairly well maintained, 
there was no appreciable confidence on the part 
of buyers, and later in the month easier conditions 
developed, culm inating w ith a drop of ^ d .  in 
the price of spot bars on 28th ult. owing to Eastern 
selling on news of the new Indian duties. This 
brought the price down to  19Jd. per oz., which 
was easily the lowest figure ever recorded for 
the metal.
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STATISTICS
PRODUCTION OF GOLD IN TH E TRANSVAAL.

R a n d .
E l s e ­

w h e r e . T o t a l .

Oz. Oz. Oz.
February, 1929 ............... 778,559 36,725 815,284
M arch ............................... 830,829 35,700 866,529
A pril.................................. 838,474 35,049 872,123
May.................................... 858,991 38,007 897,598
J u n e .................................. 821,352 34,077 856,029
July .................................. 853,370 30,110 889,480
A u g u st.............................. 850,952 38,049 889,601
S ep tem ber....................... 814,707 34,846 849,553
O ctober............................. 853,009 35,081 888,690
November.......................... 827,952 33,641 861,593
Decem ber.......................... 813,574 37,560 851,134
January , 1930 ................. 848,245 34,556 882,801
February ....................... 783,086 35,102 818,188

TRANSVAAL GOLD OUTPUTS.

J  A r UARY. F e b r UARY.

Treated
Tons.

Yield
Oz.

Treated
Tons.

Yield
Oz.

Brakpan ......................... 82,000 £134,153 74,000 £122,977
City Deep ..................... 99,000 24,760 83,000 22.963
Cons. Main Reef . . . . . . 59,300 21,077 54,600 19,546
Crown Mines................... 228,000 72,669 216,000 68,837
D’rb’n Roodepoort Deep 41,700 13,939 38,500 12,690
East Rand P.M.............. 147,000 39,620 137,000 37,135
Geduld.............................. 85,000 27,114 80,030 25,577
Geldenhuis Deep ......... 06,000 15,588 58,700 14,111
Glynn’s Lydenburg . . . 6,200 2,100 6.03(1 2,107
GovemmentG.M. Areas 210,000 £400.792 189,000 £359,371
Kleinfontein ................. 52,200 11,956 48,200 £11,042
Langlaagte E state . . . . 81,500 £116,790 75.000 £111,134
Luipaard’s V le i ............. 23,000 5,851 23,000 5,775
Meyer and Charlton . .  . 17,500 £19,150 16,500 £18,014
Modderfontein New . . 155,000 74,574 140,000 67,437
Modderfontein B ......... 71,500 25,562 C6.030 24.079
Modderfontein Deep . . 45,900 23,670 41,400 21,323
Modderfontein East . . . 70,000 20,622 63,500 18,615
New State Areas ......... 78,000 £148,185 72,000 £138,183
Nourse ........................... 54,500 16,587 57,000 16,774
Randfontein ................. 204,000 £216,679 191,000 £202,830
Robinson D e e p ............. 80,500 20,840 123,800 33,395
Rose D e e p ..................... 58,500 12,205 55.500 11,431
Simmer and J a c k ......... 73,800 19,528 . 69,500 19,128
S prings........................... 70,000 £143,387 64,000 £133,055
Sub N ig e l....................... 27,400 21,430 26,500 20,670
Transvaal G.M. Estates 15,000 4,700 13,400 4,735
Van Ryu ....................... 42,000 £41,185 38,030 £38,670
Van Ryn Deep ............. 62,000 £105,948 60,000 £102,741
Village Deep ................. 57,000- 15,381 —
West Rand Consolidated 90,000 £98,342 82.000 £91,755
West S p rin g s ................. 66,800 £76,994 63,000 £72,543
W itw 'tersr’nd (Knights' 56,000 £53,405 51,000 £48,692
W itwatersrand Deep . . 42,390 9,370 39,000 11,548

Dec., 1928 . - 
January, 1929 
February . . . .
March.............
A pril...............
May.................
J u n e ...............
July . ...........
A ugust...........
September . . .
O c to b e r .........
November . .  . 
December. ..  . 
January , 1930

Tons
milled.

2,505,500
2,627,320
2,403,720
2,581,600
2,606,420
2,694,610
2,543,550
2,649,560
2,661,800
2,530,370
2,658,100
2,559,450
2,528,000

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working
profit.

s. d. s. d. s. d. £
27 10 19 8 8 2 1,024,654
28 1 19 9 8 4 1,095,070
28 6 20 3 8 3 990,942
28 3 20 0 8 3 1,062.331
28 1 19 11 8 2 1,068,103
28 0 19 10 8 2 1,100,461
28 3 19 10 8 5 1,065,191
28 1 19 8 8 5 1,112,246
28 1 19 9 8 4 1,111,834
28 2 19 10 8 4 1,056,839
28 1 19 8 8 5 1,115,744
28 3 19 11 8 4 1,071,199
28 3 19 11. 8 4 1,058,231

■ — 1.103,718

NATIVES EM PLOYED IN TH E TRANSVAAL MINES.

COST AND PR O FIT  ON TH E RAND, Etc.
Compiled from official statistics published by the Transvaal 

Chamber of Mines.

G o l d

M i n e s .
C o a l

M i n e s .
D i a m o n d

M i n e s . T o t a l .

February 2 8 ,1 9 2 9 ... 196,150 15,940 5,035 217,725
March 30 ................. . 197,646 10,065 5,787 219,498
April 3 0 ...................... 197,412 15,900 5,554 218,866
M ay 3 1 ........................ 195,733 15.852 5,473 217,058
J  une 30 ...................... 192,595 15,928 5,029 213,552
Ju ly 3 1 .......................... 190,031 15,914 4,845 210,790
August 31 .................. 190,002 15,807 5,071 211,000
September 3 0 ............. 190,567 15,733 4,814 211,114
October 3 1 ................. 189,739 15,533 4,555 209,827
November 3 0 .............. 186,941 15,320 4,561 £06,822
December 31 ............... 184,280 15,326 4,811 204,417
Jan u ary  31, 1930 . . . 190,6 13 15,288 5.8S9 211,840
February 28 ............. 196,752 15,495 6,584 218,831

PRODUCTION OF GOLD IN RHODESIA.

J a n u a ry .. . .  
February . .
M a rc h .........
A p r i l  .
May ...........
J u n e .............
Ju ly  ...........
A ugust.........
September. J 
October . . .  
November . 
December

1927 1928 1929 1930

oz. oz. oz. 07..
48,731 51,356 1 46,231 46,121
46,461 46,286 , 44,551 —
50,407 48,017 47,388 —.
48,290 48,549 48,210 —
48,992 47,323 48,189 —
52,910 51,702 48,406 —
49,116 48,960 46,369 —
47,288 50,611 46,473 .—.
45,838 47,716 45,025 —
46,752 43,056 46,923 —
47,435 47,705 46,219 —
49,208 44,772 46,829 —

RHODESIAN GOLD OUTPUTS. 
J a n u a r y .

Tons. Oz. i Tons. Oz.

Cam and Motor ......... 24,000 10,986 22,400 10,218
Globe and Phoenix . .  . 6,022 5,797 5,751 5,753
Lonely Reef ............... 6,000 4,140 5,500 3,847
Luiri Gold ................... — .— 1,056 £2,637
M ayfair.......................... — — — —
Rezende ....................... 6,400 2,722 6 000 2,537
Sherwood S t a r r ........... 4,800 £11,184 4,600 £10 525
W anderer Consolidated 12,040 3,017 10,670 2,667

F e b r u a r y .

W EST AFRICAN GOLD OUTPUTS.
J a n u a r y . F e b r u a r y .

Tons. I Oz. Tons. Oz.
Ariston Gold Mines . . . . 8,051 £13,658 — —
A shanti Goldfields . . . . 10.367 11,458 9,979 11,484
Taquah and Abosso . . . 8,810 £14,633 8,750 £14,719

AUSTRALIAN GOLD OUTPUTS BY STATES.
W estern

Australia. Victoria. Queensland.
New South 

Wales.

Oz. Oz. Oz. Oz.
F ebruary, 1929 . 28,177 1,997 117 474
M arch ................. 25,848 2,974 816 ■—
A p ril ................... 39,166 — 617 —

! May ................... 28,026 3,018 493 467
J u n e ................... 33,139 2,368 465 8
J u ly ...................... 28,086 1,421 1,203 —

j A u g u s t............... 37,032 2,178 567 —
Septem ber.......... 32,751 1,739 381 —
O ctober............... 35,445 — 789 —
N ovem ber........... 28,460 . — ■— —
D ecem ber........... 33.650 2,736 1,636 —
January , 1930 ■ • 25,472 .— — —
F ebruary ........... 31,307 — — —

AUSTRALASIAN GOLD OUTPUTS.
J a n u A R Y . F e b r UARY.

Tons Value £ Tons Value £

Associated G.M. (W.A.) .
Blacltwater (N .Z .) ...........
Boulder Persev’ce (W.A.) 
Grt. Boulder Pro. (W.A.) 
Lake View & S tar (W.A.) 
Sons of Gwalia (W.A.) ..  
South Kalgurli (W.A.) ..
W aihi (N.Z.) ...................

4,353 
1,364 
5,262 
7,632 

12,2301 
12 554 
7,316

22,244

7,570 
5,790 

12,019 
21,131 
31,1321 
11,119 
15,029 

/  7,889* 
\  47,3351

4,859
2.935
6,404
9,146
6,987

12,960
8,055

8,400
5,575

14,018
21,871
19,248
11,116
14,292

{ =
Oz. gold. t  Oz. silver. t  Dec. and Jan.
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GOLD OUTPUTS, KOLAR D ISTRICT, INDIA.

J a n u a r y . F e b r u a r y .

Tons
Ore

Total
Oz.

Tons
Ore

Total
Oz.

B alaghat ..........................
Champion R e e f ...............
M ysore...............................
N undydroog .................
Ooregum ..........................

3.250
7,700

17,205
11,500
13,544

2 303 
5 591 
8,856 
6,953 
6.231

3.800
7,310

16,482
11,000
13,500

2,153
5,136
8,023
6,907
6,168

M ISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

Chosen Corp. (Korea) . .  
FrontinoSc Bolivia (C’lbia)
Lena (Siberia)   .............
Lydenburg Plat. (Trans.) 
M arrnajito (Colombia) . .
F re sn illo ............................
O nverwacht P latinum . . . 
O riental Cons. (Korea) . . 
St. John del Rey (Brazil) 
Santa G ertrudis (Mexico)

J a n u a r y .

Tons

11,240
1,480

3,630 
862 

90,1 89 
2,850

49,328

Value £

11,227 
6,653 

12,469 
786p  

3,274 
80,301d 

452p 
97,635rf 
44,300 

109,990d

F e b r u a r y .

Tons

9,030
1,770

3,230
630

2,900
20,809

46,186

Value £

10,039
5,079

11,065
818P

2,505

554P
98,1414
43,000
93,0674

d Dollars, p  Oz. platinoids.

PRODUCTION OF T IN  IN  FED ER A TED  M ALAY  STATES. 
Estim ated a t 70% of Concentrate shipped to  Smelters. Long Tons.
Ju ly , 1929 ...................
A u g u s t ..........................
S ep te m b er ...................
O ctober ........................
N ovem ber......................
December ...................

OUTPUTS OF MALAYAN TIN  COM PANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

Dec. Jan . F e b .

Ayer H ita m .................................. — 504 65}
Batu Caves.................................... 31 26 16
C h an g k a t....................................... 95 5 > 42
Chenderiang......................... .. 29} 27} 28
Gopeng .................................. .. 86 77} 68}
H ongkong Tin ........................... 184J 137 113
Idris Hydraulic .......................... 381 32} 26}
I p o h ............................................... 51} 31 29}
J e la p a n g ....................................... 34 34 29
K am par M a la y a ............... .. 70 55 45
Kampong L a n ju t ........................ 70 60 35
K am u n tin g .................................. 73} 894 70
K ent (F .M .S .).............................. 45 33 30
Kepong........................................... 37 40 37
K in ta ............................................. 38} 30 24
K inta K e llas ................................ 65} 53} 29}
K uala K a m p a r............................ 90 75 45
K undang ...................................... 20 23 15
L a h a t .......................... ................... 16 | 14} —
L aru t T in fie ld s............................ 75 42 40
Malaya C onso lidated ................. 73 59 44}
M alayan T i n ................................ 142} 148} 142}
M em ............................................. 24} 19} 20}
Pahang ......................................... 222 222 222
P enaw at......................................... 82} 77 69}
P engka len .................................... 654 51 48
P e ta lin g ......................................... 178 202} 202}
Rahm an ....................................... 65} 65} 654
R am butan ..................... .. 11 10} 9}
R antau  ......................................... 50 31 15
R a w a n g ......................................... 9 J 100 80
Raw ang C oncessions.................. 90 70 15
Renong ......................................... 108 93 76}
Selayang......................................... 25 31 26
Southern Malayan ................... 178} 172} 154!
Southern Perak .......................... 59} 68} 56}

38}Southern T ro n o h ........................ 48 54
Sungei B e s i .................................. 53 48 43
Sungel K inta .............................. 494 334 20}
Sungei W ay ................................ 77} 83} 83}
Taiping ......................................... 33 24 15
T a n jo n g ......................................... 44} 38} 33
Teja Malaya ........................ 35 15} 21}
Tekka ........................................... 45 42 46
Tekka-Taiping.............................. 31 31 33
T e m o h ........................................... 51} 37} 31}
Tronoh ....................................... 122 107 95}

OUTPUTS O F N IG ERIA N  T IN  M INING COMPANIES.
T v  L o n g  T o n s  o f  C o n c e n t r a t e ..

5,802 January , 1930 ............... 6,128
5.610 February .......................... 4,768
5,332 March .............................. —
5,966 A pril ................................ —
6,135 M ay..................................... —
5,849 J u n e .................................. —

Dec. J a n . Feb.

Amari ....................................... 7 6 - -

A nglo-N igerian........................ 67 103} 82}
Associated Tin Mines ........... 274 200 2UU
Baba R iv e r .............................. 2 i 3} 4
B atura M onguna...................... 2 2} —
B is ic h i....................................... 112 122 120
D affo........................................... 9 6 —

Ex-Lands ................................. 65 55 55
F ila n i ......................................... 5 ł 44 —

Jan  ta r ......................................... 42 35 —

J o s ............................................. 26 ł 21} 22}
Juga V a lley .............................. 24 20 16
Junction  ................................... 4è 6 6
K aduna ..................................... 40 è 40 —

Kaduna P ro sp e c to rs ............. 24 26 —

K a s s a ......................................... 19 18 15}
London T i n .............................. 251 270 260
Lower B is ic h i.......................... 63 6} 4}
N a ra g u ta ................................... 18 h 21
N araguta D urum i ................. 181 21 19
N araguta Extended ........... 15 10 7
N araguta K a ra m a .................. 274 29} —

N araguta K o ro t...................... 20 13 —

Nigerian Base Metals ........... — — —

Nigerian C onsolidated ........... 20 18 18
Offin R iver................................ 71 8} 7}
Ribon Valley .......................... 15 20} 15!
South B u k e ru .......................... 13 13 10
Tin F ie ld s ................................ 2f 2} 21
Tin P roperties.......................... 23 17 16
United Tin A re a s .................... 20 23} 20
Yardc K erri ............................ 5 8 9

OUTPUTS OF O TH ER T IN  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 .

Dec. Jan . Feb.

Anglo-Burma (B urm a)............... 19} 15 —
Aramayo Mines (B o liv ia ) ......... 365 240 —
Bangrin (Siam) ........................ 48 59} 64}
Berenguela (B o liv ia ) ................. 35 33 —
C’nsolidated Tin Mines (Burma) 100 100 90
East Pool (C ornw all)................. 87} 82} 82}
Fabulosa (B o liv ia )...................... 290 177 177
Geevor (Cornwall)...................... 65 65 56
Ja n ta r  (Cornwall) .................... 24} 26 —
Kagera (U g an d a )........................ 30 25 20
N orthern T a v o y .......................... 40 40 25
Polhigey (Cornw all)................... 34 31 28
San Finx (Spain) ...................... 16}* 21}* 24*
Siamese Tin (Siam) ................. 145} 138 134}
South Crofty (C ornw all)........... 67} 55} 54!
Tavoy Tin (B a n n a ) .................... 47 25 20
Theindaw (Burma) ................... 6 4 5
Tongkah H arbour (S iam )......... 67 50 40
Toyo (Japan ).................................
Wheal K itty  (Cornwall).............

30} 27} 20
45} 40 36

Zaai P laa ts ..................................... — — 35
* Tin and Wolfram.

CO PPER , LEAD, AND ZINC OUTPUTS.

Broken Hill South J Tons lead conc. . .
( Tons zinc conc. . .  

„  n  f Tons refined leadBurm a Corporation ■ ■ • j  Qz refined silver
Bwana M’K ubw a  Tons copper oxide
Electrolytic Z in c   Tons zinc . .
Indian  C o p p e r ...............  Tons copper
Messina ........................ Tons copper
Mount Lyell ...............  Tons concentrates
N a m a q u a ........................  Tons copper . . .
xt au i TTjii ( Tons lead conc. .N orth Broken H ill j  Tons zinc conc
Poderosa ........................  Tons copper o re .
Rhodesia Broken H ill. f Tons l e a d ...........

1 Tons slab zinc . .
San Francisco Mexico . ■( ^  ;

Sulphide Corporation . .  ^  !
, (T ons lead conc. .

T e tiu h e ............................ |  Tons zinc conc. .
Union M in iè re ....................Tons copper . . .

n  /  Tons lead conc ..Corporation . . .  j  Tons zinc CQno

Jan .

7,4841
7,6621
6,750

08,741
612

8,481'
243
641

3,671
169

8,470
6,650

990

1,502
3,716
3,699
1,553
2,156
1.151
2,293

7,3101
6,2681

Dec.

6,750
607,945

665

206
495

4,023
150

1,461
3,637
3,201
1,880
2,517
1,245
2,215

E ight weeks to  Feb. 5. T Four weeks to  Feb. 8. 
1 To F ebruary  8.
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IMPORTS OF ORES, METALS, ETC., INTO UNITED  KINGDOM

Dec. Feb.

Iron Ore ....................................... 491,630 419,137
Manganese O re............................ 25,923 32,663
Iron and S te e l ............................ 256,429 310,316
Copper and Iron P y r i te s ......... 21,456 35,(21
Copper Ore, M atte, and Prec. . . . Tons . . 4,254 7,696
Copper M eta l.............................. 15.985 11,114
Tin Concentrate ........................ 8,340 7,357
Tin M e ta l.................................... 2,440 1,917
Lead Pig and S heet................... 29,606 35,868
Zinc (Spelter) ............................ . .Tons . . 14.437 12,991
Zinc Sheets, etc........................... 3,005 3,167
Aluminium .............................. 3,911 1,839
Ouicksilver .............................. . .L b ........ 177,799 96,299
Zinc O x id e .................................. 983 1,014
White Lead ................................ 17,141 12,300
Red and Orange L e a d ............. 3,559 4,090
Barytes, ground ........................ . .C w t.. .. 58,525 49,747
Asbestos...................................... 2,281 3,044
Boron M inera ls.......................... 295 1,292
Borax ...................................... . .Cw t___ 39.787 24,600
Basic Slag .................................. 2.454 2,626
Superphosphates........................ 6 876 6,947
Phosphate of Lime ................. 50.124 46,711
Mica ............................................ 221 2 .6
Sulphur ...................................... 5,134 13,655
Nitrate of S o d a .......................... . .Cw t.. . . 79.822 142,767
Potash Salts .............................. . .Cw t.. . . 268,853 264,312
Petroleum : Crude ................... 31.18 i . l t l 30,719,872

Lamp Oil ........... 17 232.033 29.970,808
Motor Spirit . . . . 58.904.03C 89,954,539
Lubricating Oil . . 4 653.391 8 855,071
Gas O i l ................. 8,829,531 11,293,539
Fuel Oil ............... 27,528,836 40,383,333

Asphalt and Bitumen ............. 13,166 13,055
Paraffin W a x .............................. . .Cw t.. . 141,202 158,711
Turpentine.................................. . . .C w t . . . . 46,390 50,681

OUTPUTS R EPO RTED  BY OIL-PRODUCING COMPANIES 
I n  T o n s .

Dec. Jan . Feb.

ADglo-Ecuadorian............................ 14.338 14.805 14,583
Apex Trinidad.................................. 33 530 34,76' i 21,370
A ttock .............................................. 3.238 3.111 2,921
British Burmah................................ 5,518 5,359 5,030
British Controlled .......................... 30,487 32,220 23,293
Kern Mex.......................................... 765 753 655
Kern River (Cal.) .......................... 1,118 932 1,100
Kern Romana ............................ 3,194 2,7 .« 2,600
Kern Trinidad ................................ 5,030 4,726 4,987
Lobitos ............................................. 29,817 28,815 25, .81
Pbcenix............................................... 48,618 50,110 45 612
St. Helen’s P etro leum ................... 8,372 6,107 6,352
Steaua R o m a n a .............................. 70,150 71 890 64 8 .'u
Tampico............................................. 2,989 2,936 2,546
Trinidad Leaseholds ...................... 39.700 32,100 28,300
Venezuelan Consolidated............... 7,595 7,288 4,876

QUOTATIONS OF O IL COMPANIES SHARES.
Denomination of Shares £1 unless otherwise noted.

Feb. 10, 
1930

Mar. 10, 
1930

£ s- d. £ s. d
Anglo-American ................................................. 3 2 6 3 12 6
Anglo-Ecuadorian ............................................. 16 3 13 9
Anglo-Egyptian B ............................................. 2 10 6 2 6 3
Anglo-Persian 1st Pref........................................ 1 6 3 1 5 9

O rd ............................................... 4 1 9 3 18 0
Apex Trinidad (5s.) ........................................... 1 5 0 1 3 0

1 IS <1 1 12
5

6
British Burmah (8s.) ......................................... 6 6 9
British Controlled ($5) .................................... 4 0 3 6
Burtnah Oil .......................................................... 4 3 0 3 16 9
Kern River, Cal. (10s.) .................................... 5 9 5 0
Lobitos, Peru ................. ................................... 2 0 0 1 16 8
Mexican Eagle, Ord. (4 pesos) ........................ 13 6 11 6

„ „ 8%  Pref. (4 pesos) ............... 13 3 11 3
Phoenix, Roumania ........................................... 13 0 11 9
Royal Dutch (100 f l . ) ......................................... 32 15 0 31 10 0
Shell Transport, Ord. 4 15 6 4 11 3

5%  Pref. (£10 )..................... 9 15 0 9 15 0
Steaua Roraana ................................................. 0 0 8 0
Trinidad L easeholds................. ......................... 3 17 6 3 15 0
United British of Trinidad (6s. 8d.) ............. 7 0 6 3
V.O.C. H o ld in g ................................................... 3 0 0 2 13 0

P R I C E S  O F  C H E M I C A L S .  M a r c h  7.

These quotations are not absolute ; they vary according to 

quantities required and contracts running.

Acetic Acid, 4 0 % .................................................  per cwt.
8 0 %   „

„  G la c ia l...............................................  per ton
Alum ....................................................................... „
Alumina, Sulphate, 17 to 18% ........................ „
Ammonia, A n h y d ro u s......................................... per lb.

„  0'880 solution .................................... per ton
,, C arbona te ............................................  „
„  N itra te  ................................................. „
,, Phosphate ..........................................  „
„ Sulphate, 20*6%.N .............................. „

Antimony, T artar E m e tic ..................................  per lb.
„  Sulphide, Golden ..............................  „

Arsenic, W hite   per ton
Barium Carbonate, 9 4 % ....................................  ,,

„  C h lo ride ...................................................  per ton„ Sulphate, 94% ........................  „
Benzol, standard  m otor   per gal.
Bleaching Powder, 35% Cl  per ton
B o ra x ......................................................................  „
Boric A c id .............................................................. „
Calcium Chloride .................................................  „
Carbolic Acid, crude 6 0 %   per gal.

„  „  crystallized, 40° ........................ per lb.
Carbon D isu lp h id e   per ton
Citric A c id   per lb.
Copper S u lp h a te   per ton
Hydrofluoric Acid ...............................................  ,,
Io d in e   per oz.
Iron, N i t r a te   per ton

„ Sulphate .....................................................  „
Lead, Acetate, w h i te ..........................................  „

„  N itrate .......................................................  „
„  Oxide, L i th a rg e ........................................  „
„ W hite .........................................................

Lime, Acetate, brown ........................................  „„ „ grey, 8 0 % ....................  „
Magnesite, Calcined ............................................. ,,
Magnesium, C h lo rid e ........................................... „

„ Sulphate, comml............................ „
M ethylated Spirit 64° In d u s tr ia l   per gal.
Nitric Acid, 80° Tw  per ton
Oxalic Acid   per cwt.
Phosphoric A c id   per ton
Potassium Bichromate   per lb.

„  C arbona te   per ton
„  Chlorate   per ton
,, Chloride 8 0 %   per ton„ H ydrate (Caustic) 90% ...........  „
„  N itrate, refined.................................... „
„  P e rm a n g an a te   per lb.
,, Prussiate, Yellow .............................. ,,

Red ....................................  „
„ Sulphate, 9 0 %   per ton

Sodium Acetate   per ton„ Arsenate, 45% .......................  „
„  Bicarbonate ........................................... ,,
,, B ic h ro m a te ..............................................  per lb.
„ Carbonate (Soda Ash) ........................... per ton
„  „ (C rystals).................................... „
„ C h lo ra te .................................................... per ton
,, Cyanide, 100% KCN basis................... per lb.
,, H ydrate, 76% ........................................ Per ton
„ Hyposulphite ......................................... „
„  N itrate, 96% ......................................... „
„ Phosphate, comml...................................  percw t.
„  Prussiate ................................................... per lb.
„  S ilic a te ......................................................  per ton
„ Sulphate (Glauber’s S a l t ) ......................
„ ,, (Salt-cake) ............................
„ Sulphide ..................................................

Sulphur, Roll .....................................................
„ Flowers .....................................................

Sulphuric Acid, 168° ...........................................„ „ free from Arsenic, 1 4 4 °.....
Superphosphate of Lime, 3 3 % ..........................
Tartaric Acid .......................................................  per lb.
Turpentine   per ton
Tin Crystals   per lb.
Titanous C hloride.................................................  „
Zinc Chloride   per ton
Zinc D ust ...................................................................... .
Zinc O x id e ..............................................................  ,,
Zinc Sulphate...................................................................

10

£ s. d. 
16 6 

1 16 6 
66 0 0 
8  10 0 
6 15 0 

10
15 10 0 
27 10 0 
24 0 0 
40 0 0

2 0 
10J 

7
16 0 0 
5 10 0

11 0 0
5 0 0

1 7
6 15 0 

13 l J  0 22 0 0
5 5 0

2 5 
74

24 0 0 
1 10è 
5 0 

6 
1 0

6 0 0 
1 15 0

39 0 0 
32 0 
35 10

26

0 
0

36 10 0
7 5 

16 0 
9 10
6 15 0
3 5 

1 5 
21 0 0 

1 13 0 
29 15 0

4 |
26 2 6 
26 15 0 

a 15 0 
31 0 0
20 10 0

61 
1 9 

11 0 0
20 10 0
26 0 
10 10

6 0 0 
5 5 0 

25 15 0 
7

14 10 0 
9 0 0 

10 2  0 
11 0 

45
9 in  o 
2 12 6
2 15 0 
9 10 0

10 'I 0 12 0 0
5 7 6 
4 0 0
3 9 0 

1 31 
0 0 
1 3 i

10
12 0 0 
27 10 0 
39 0 0 
10 10 0

46
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S H A R E  Q U O T A T IO N S
Shares are ¿1 par value excep t where otherwise noted.

GOLD AND SIL V E R :
SOUTH AFRICA :

B rakpan ...........................................
City Deep .......................................
Consolidated Main Reef .............
Crown Mines (1 0 s .) ........................
Daggafontein ................................
D urban Roodepoort Deep .........
E ast Geduld ...................................
E ast Rand Proprietary (10s.) . . .
G e d u ld .............................................
Geldenhuis Deep ..........................
G lynn’s Lydenburg .....................
G overnment Gold Mining Areas (5s.)
Langlaagte E sta te  ..............................
Meyer & Charlton ..............................
Modderfontein New (10s .).................
Modderfontein B (5s.)..........................
Modderfontein Deep (5s.)...................
Modderfontein E a s t ............................
New S ta te  Areas ................................
N ourse.....................................................
R andfontein .........................................
Robinson Deep A (Is.) .....................

. „  „  B ....................................
Rose D e e p .............................................
Simmer & Jack  (2s. 6d.) ...................
S p rin g s ...................................................
Sub Nigel (10s.) ..................................
Van Ryn ...............................................
Van Ryn D eep......................................
Village D eep..........................................
W est Rand Consolidated (10s.) . . . .
W est S p rin g s .........................................
W itw atersrand (K night’s ) ............... .
W itw atersrand D eep..........................

RHODESIA :
Cam and Motor ..................................
G aika.......................................................
Globe and Phoenix (5s.) ...................
Lonely Reef .........................................
M ayfair ............................................... .
R e z e n d e ...............................................
Shamva .................................................
Sherwood S ta r r ....................................

GOLD COAST :
Ashanti (4s.) .........................................
Taquah and Abosso (os.) .................

AUSTRALASIA :
Golden Horseshoe (4s.), W .A ..............
G reat Boulder Proprietary(2s.),W .A
Lake View and S tar (4s.), W .A..........
Sons of Gwalia, W .A ............................
South Kalgurli (10s.), W .A................
W aihi (5s.), N .Z.....................................
Wiluna Gold, W .A................................

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

AMERICA :
Camp Bird (2s.), Colorado ...............
Exploration (10s.)................................
F rontino and Bolivia, Colombia . . .
Mexican Corporation, M exico...........
Mexico Mines of El Oro, Mexico . .  .
Panam a Corporation............................
St. John del Rey, B ra z i l ...................
Santa Gertrudis, M ex ico ...................
Selukwe (2s. 6d.), British Columbia. 

M ISCELLANEOUS :
Chosen, K orea.......................................
Edie (5s.), New G uinea......................
Lena Goldfields, R u s s ia ......................

C O P PE R :
Bwana M’Kubwa (5s.) Rhodesia. . .  .
Esperanza Copper, Spain .................
Ind ian  (2 s .) ...........................................
Loangwa (5s.), R h o d es ia ....................
L u iri (5s.), R h o d es ia ..........................
Messina (5s.), Transvaal ...................
M ount Lyell, T a sm a n ia ......................
N am aqua (£2),'Cape Province...........
N ’Changa, R h o d es ia ..........................
Rhodesia-K atanga................................
Rio Tin to  (£5), S p a in ..........................
Roan Antelope (5s.), R h o d esia .........
Tanganyika, Congo and Rhodesia . . 
Tharsis (£2), S p a in ...............................

Feb. 10, Mar. 10,
1930 1930

£ s. d. £ s. d.
2 17 6 2 11 3

7 6 5 0
15 6 14 6

3 3 0 . 3 2 6
1 3 0 1 1 3

10 6 10 0
1 17 6 1 16 9

11 0 9 0
3 0 3 3 5 0

5 6 5 3
2 6 3 6

1 18 9 1 13 0
1 1 0 1 0 6

10 0 10 0
4 3 9 4 0 0

15 0 14 0
1 5 0 1 3 9
1 5 0 1 3 9
1 11 3 1 11 9

8 3 8 9
6 0 5 6

15 0 13 9
7 9 7 6
4 3 4 0
3 3 2 9

3 5 6 3 1 9
1 18 9 1 16 3

6 6 6 3
1 18 9 1 10 6

7 3 7 9
6 3 5 3

15 3 12 9
9 0 9 0
3 9 3 6

1 0 6 1 1 9
4 0 4 0

14 3 16 0
16 3 16 9
12 6 12 6

1 2 6 1 2 6
2 0 1 6

1 0 6 1 0 0

1 6 6 1 6 6
1 9 2 6

2 9 2 6
1 6 1 6

13 0 11 6
1 6 1 3

13 0 13 0
13 0 12 9
17 0 17 0

4 0 4 0
9 0 9 0

13 0 12 0
16 0 16 9
0 3 6 0

1 0 1 0
7 6 6 0
7 6 7 6
9 0 7 3
3 9 1 6

1 0 0 19 6
18 6 18 6

8 3 8 0
4 0 3 9

8 9 6 3
15 0 14 0

6 6

1 2 0 1 1 0
1 1 6 1 1 3

1 9 1 9
6 3 5 3
5 (1 4 9

16 6 16 0
1 13 9 1 10 6

16 O 13 0
3 0 Ü 2 12 6
1 15 0 1 18 9

46 5 0 43 12 6
1 10 0 1 8 0
1 18 9 1 17 6
4 18 9 4 11 3

LEAD-ZINC:
A malgamated Zinc (8s.), N.S.W. . 
Broken Hill Proprietary, N.S.W . .
Broken Hill N orth, N .S.W .............
Broken Hill South, N .S.W ..............
Burm a Corporation (10 ru p ees).. . 
Electrolytic Zinc Pref., Tasm ania.
M ount Isa, Q ueensland....................
Rhodesia Broken Hill ( 5 s . ) ...........
San Francisco (10s.), Mexico . . . .  
Sulphide Corporation (15s.), N.S.W

d itto , P ref.....................................
Zinc Corporation (10s.), N.S.W . . 

d itto , P ref.....................................

TIN :
Aramayo Mines (25 fr.), Bolivia . .
Associated Tin (5s.), Nigeria .........
A yer H itam  ........................................
Bangrin, S ia m .....................................
Bisichi (10s.), Nigeria ......................
Chenderiang, M a la y ..........................
Consolidated Tin Mines of B urm a.
E ast Pool (5s.), Cornwall ...............
Ex-Lands Nigeria (2s.), Nigeria . . .
Geevor (10s.), C o rn w a ll...................
Gopeng, Malaya ................................
Hongkong .............................................
Idris (5s.), Malaya ............................
Ipoh Dredging (16s.), M a la y ...........
K aduna Prospectors (5s.), N igeria. 
K aduna Syndicate (5s.), Nigeria . .
K am unting (5s.), Malay .................
Kepong, M a la y ...................................
K inta, M ala y .......................................
K in ta Kellas, M a la y .........................
K ram at Pulai, M alay .........................
L ahat, Malay .....................................
Malayan Tin Dredging (5s.) ...........
N araguta, Nigeria ............................
Nigerian Base Metals (5s.) .............
Pahang Consolidated (5s.), M ala y ..
Penaw at ($1), M alay .........................
Pengkalen (5s.), Malay ...................
Petaling (2s. 4d.), M a la y .................
R am butan, M a la y .................... ..
Renong Dredging, Malay ...............
Siamese Tin (5s.), S ia m ...................
South Crofty (5s.), C o rn w all...........
Southern Malayan ............................
Southern Perak, M alay......................
Southern Tronoh (5s.), M alay .........
Sungei Besi (5s.), Malay .................
Sungei K in ta , Malay .  ..................
Tanjong (5s.), M alay .........................
Tavoy (4s.), Burm a ..........................
Tekka, Malay .....................................
Tekka Taiping, M a la y ......................
Temengor, M a la y ...............................
Toyo (10s.), Japan  ............................
Tronoh (5s.), M alay............................

DIAM ONDS:
Consol. African Selection T rust (5s.)
Consolidated of S.W .A.......................
Dc Beers Deferred (£2 1 0 s .) ...........
Jag ers fo n te in .......................................
Premier Preferred (5 s .) .....................

FINANCE, E tc. :
Anglo-American Corporation...........
Anglo-French Exploration .............
A nglo-Continental (1 0 s .) ..................
A nglo-Oriental (Ord., 5 s . ) ...............

d itto , Pref.   ...................................
B ritish South Africa (15s.) .............
Central Mining (£8) ..........................
Consolidated Gold Fields ...............
Consolidated Mines Selection (10s.)
F an ti Consols (8s.) ............................
General Mining and Finance .........
Gold Fields Rhodesian (10s.) .........
Johannesburg Consolidated ...........
London Tin S y n d ic a te ......................
Minerals Separation ..........................
N ational Mining (8 s .) ........................
Rand Mines (5sJ ..............................
R and Selection (5 s .) ..........................
Rhodesian Anglo-American (10s.). .
Rhodesian Congo Border ...............
Rhodesian Selection T rust (5s.)' . . .
South African Gold T r u s t ...............
Southern Rhodesia Base Metals . . .
Tigon (5 s .) ............................................
Union Corporation (12s. 6d.) .........
V enture T rust (10s.)...........................

Feb. 10, 
1930.

£ s. d. 
10 6 

1 3  0 
4 5 0 
3 17 6 

15 0
1 8 9 1 3 9
1 6 3 1 2 6

2 3 2 3
1 3 6 1 0 6

15 9 13 9
1 1 6 1 0 6-'
1 13 9 1 5 0
3 12 6 3 5 0

1 13 9. 1 13 0
6 6 6 0

14 3 13 6
1 2 6 1 1 3

8 0 8 0
1 6 2 0
6 0 5 0
1 3 1 0
2 0 2 0
5 3 4 9

2 3 9 2 5 0
19 0 18 9

9 9 10 9
1 0 0. 19 0

7 6 7 6
15 0 13 9

8 0 8 0
18 0 18 0
12 6 12 6
8 3 8 3

1 17 6 1 16 3
10 0 10 0

1 5 3 1 5 9.
11 3 10 0

1 3 1 3
10 3 9 3

1 9 1 6
17 0 15 6
12 6 12 9
13 9 11 3

1 4 3 1 2 6
12 0 11 3

3. 3 3 6
16 0 16 3

2 1 9 2 1 9
9 9 8 6

12 0 11 6
19 6 19 0
13 3 13 0
7 6 6 6

1 0- 6 1 0 0
19 9 1 1 6

1 6 3 1 6 3
7. 0 5 3

1 0 0 1 0 6

1 5 0 1 6 3
11 3 10 0

10 0 0 9 10 0
2 1 3 2 0 0
5 0 0 5 0 0

1 11 3 1 8 0
1 1 3 18 9

10 9 10 9
6 3 5 6

14 9 14 3
2 2 0 1 9 .3

18 5 0 18 0 O'
2 1 3 1 18 9'

18 3 16 9
13 0 13 0
15 6 12 6
9 9 9 0

2 5 0 2 2 9
1 18 9 1 0 6
7 2 6 6 12 6

1 0 1 3
3 1 3 2 15 0

14 0 11 6
1 16 3 1 8 .0

14 5 0 13 15 0
2 8 9 2 8 9
1 6 3 1 5 0

15 0 13 0
1 7 6 1 6 3
3 12 6 3 5 0

6 0 5 9
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In this section we give abstracts of important articles and papers appearing in technical journals and 
proceedings of societies, together with brief records of other articles and papers; also notices of new 
books and pamphlets, lists of patents on mining and metallurgical subjects, and abstracts of the yearly

reports of m ining companies.

T H E  P R O D U C T IO N  O F  R A D IU M  A N D  V A N A D IU M  F R O M  C A R N O T IT E
In Industrial and Engineering Chemistry for 

February there is an article by H. A, Doem er  
of the Rare and Precious Metals Station, U.S. 
Bureau of Mines on the possibilities of the 
production of radium and vanadium from 
carnotite. The writer states that the carnotite ores 
of Colorado and Utah were the chief source of 
radium for many years. Originally these ores were 
worked only for their vanadium content, and were 
temporarily abandoned when the rich vanadium  
deposits in Peru were discovered. Later, about 
1912, the presence and value of radium in those 
ores became appreciated, and carnotite was treated 
principally for its radium content, the vanadium  
and uranium being considered as by-products.

At the end of 1922 news of the very rich deposits 
of radium ore discovered in the Belgian Congo 
caused almost complete cessation of production 
in the U.S. The Congo ore contains pitchblende 
and a number of alteration products, including the 
new minerals bequerelite, curite, kasolite, stasite, 
and dewindite. Reports indicate that a considerable 
amount of ore containing over 50% U 3Og has been 
produced. It seemed certain that radium could be 
extracted from the Congo ore at a much lower cost 
than from the relatively low-grade carnotite; 
and in order to preserve their elaborate marketing 
organizations, the larger American producers made 
agreements with the Belgian syndicate to market 
the foreign product in this country. The price of 
radium has been held at $70 per milligram. Extrac­
tion of radium from carnotite by the usual methods 
does not appear to be profitable at that price. 
With one exception, all American firms ceased 
production after their accumulated stocks of ore 
had been treated. The United States Radium Com­
pany, which continued to treat carnotite for several 
years, has recently shut down its plant.

Although there is probably a large profit derivable 
from the treatment of Congo ore, it is not likely 
that the Belgian syndicate will m eet sufficient 
competition to cause any reduction in the present 
quotations. It is not known how long the high-grade 
ore will last, but when it is exhausted the price of 
radium may be expected to advance. Carnotite 
contains the valuable element vanadium, which 
is not present in the Congo ore. The recovery of 
vanadium is an important factor in the cost of 
extracting radium from carnotite, and under favour­
able conditions carnotite can be profitably treated 
for the vanadium alone. Vanadiferous sandstones 
are found ranging from roscoelite (vanadium  
mica), containing little or no uranium, to a high- 
uranium and low-vanadium carnotite. Ores con­
taining 2% or more U 3Os are classed as radium ore 
and are sold on the basis of the uranium content, 
which is proportional to the radium content. Only 
in exceptional cases have ores been evaluated on the 
basis of both the radium and vanadium contents
3—7

although the presence of vanadium has undoubtedly 
influenced the price of radium ore.

Since the advent of radium from Congo ore, a 
large quantity of carnotite has been treated for the 
vanadium alone, the radium being discarded with 
the tailing. Since the entire cost of mining, trans­
port, and milling of this ore is thus covered by the 
value of the vanadium, the question arises as to  
whether the radium and uranium cannot also be 
recovered at a profit, or at least saved in such a 
concentrated form as to be available when market 
conditions justify further refining.

The National Radium Institute, under the 
technical management of the U. S. Bureau of Mines, 
produced over eight grams of radium by the nitric 
acid process. Published data show that the  
total cost of production was $37'60 per milligram  
of radium, of which $17 represented the cost of 
the ore at about $96 per ton, the balance being a 
treatm ent charge of $118 per ton of ore. These 
figures take no account of the value of the vanadium  
or uranium by-products or the cost of recovering 
them. The general level of wages and commodity 
prices has increased about 50% since 1915, when the 
operations covered by the Bureau of Mines report 
were completed. Moreover, it  has been stated 
that ‘ ‘ the mining costs resulting from the first 
system atic mining operations were faulty and 
erroneous, as they were based upon favourable 
physical conditions that were bound to disappear 
rapidly ",

Barker estimated • that $62 per milligram of 
radium extracted represents the bare costs of mining 
and processing a 2% U 30 8 ore, and that after adding 
selling costs and a legitimate profit a selling price 
of $100 is not unreasonable. The fact that domestic 
production of radium ceased when the Belgian 
product came on the market at $70 is very strong 
evidence that Barker’s estimate is close to  actual 
operating costs. Evidently the methods used in 
the past are not adequate to meet present conditions.

To one not familiar with the mining of carnotite, 
costs ranging from $100 to  $200 per ton of ore 
for mining and transport seem high. Detailed 
figures of actual operations are summarized in 
the Table, column 1. The value of the by-products 
vanadium and uranium, as well as the expense of 
recovering them, is not included in these cost data. 
The high mining costs are due to the necessity for 
careful selection and sorting of the ore from small 
scattered ore bodies. The isolated situation of 
the deposits makes transport costs high. In 
column 2 are data obtained from the same source 
relating to the milling of low-grade (0-85% U 3Os 
average) ore obtained as a by-product in the mining 
of shipping ore. The dust concentrates produced 
by milling are more difficult to treat than the 
shipping ore and treatm ent costs for these are not 
available. However, subsequent research has shown
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that by a modification of the original Bureau of 
Mines methods high recoveries of not only the 
radium, but also of vanadium and uranium, can be 
obtained from either a shipping ore or dust con­
centrate with little if any increase in operating 
costs. Estim ates based upon the modified pro­
cedure (indicated by column 2, see Table) are used 
to  supplement the other data.

The higher costs per milligram of radium in 
subsequent operations have been due primarily 
to  a lower average grade of ore and high expense 
for exploration and development of the more deeply 
buried ore bodies. Column 3 is based upon Barker’s 
estim ate of $150 per ton of 2% U 30 8 ore and $125 
for treatm ent to recover the radium only.

The effect of grade of ore upon the cost of radium 
is further shown in column 4, in which the cost of 
radium from a 1% ore is 63% higher than from a 
2% ore, although the costs assumed for mining 
operations are less than one-third. If, however,

tion and recoveries are based upon tests which will 
be described. It should be emphasized that the 
figures in the Table, w ith the exception of columns 1 
and 2, are not to  be taken as representing actual 
costs, which obviously will vary for different 
deposits and m ethods of operation. They merely 
illustrate the relations between grade of ore, cost 
of mining, and cost of radium, and especially the 
possibilities in concentration of low-grade ores. 
These possib ilities have been som ewhat neglected 
because of filtration difficulties, higher costs, and 
lower recoveries, when processing a dust concen­
trate by the usual m ethods of treating an ore.

Carnotite ore is a sandstone that has been im­
pregnated w ith carnotite and related minerals. 
Organic m atter such as the remains of trees often 
caused deposition of “ bug holes ” of nearly pure 
mineral, but as a rule the carnotite forms incrusta­
tions on the sand grains on exposed faces, in joints 
and fractures of the rock, and less abundantly as

C o s t s  a n d  Y i e l d s  o f  V a n a d i u m  a n d  R a d i u m  f r o m  C a r n o t i t e .

(1) (2) (3) (4) (5)6 (6)6 (7)6
U3Os in ore or concentrate, % 2-66 3-00 2-00 1-00 2-50 3-00 2-75
V20 6 in ore or concentrate, % 4-30 5 -00 a 4-00 4-00 5-00 5-50 5-00

Cost per ton.
Developm ent $5-00 — $45-00 $5-00 $15-00 $20-00 $15-00
Mining . . . . 36-00 $7-15 50-00 25-00 75-00 100-00 100-00
Transport . . . . 35-00 35-00 35-00 35-00 35-00 35-00 35-00
Milling . . . . .— 20-40 — — 15-00 20-00 25-00
Overhead, royalty, etc. . 20-00 21-75 20-00 5-00 5-00 5-00 5-00

Total cost of ore or concentrate 96-00 84-30 150-00 70-00 145-00 180-00 180-00
Treatment . . . . 118-00 125-00 a 125-00 125-00 150-00 150-00 150-00

Total . . . . . 214-00 209-30 275-00 195-00 295-00 330-00 330-00
Recovery.

Radium, mg. 5-7 6-7  a 4-45 2-00 5-56 6-7 6-1
v 2o 6, lb ............................................ 25-0 85-0  a 68-0 68-0 85-00 93-00 89-00
u 3o 8, lb ............................................ 45-0 50-0  a 34-0 17-0 42-00 46-00 44-00
Cost per mg. radium $37-60 $31-30 $61-80 $97-50 $53-00 $49-25 $54-20

a Assumed. 6 Costs per ton of concentrate.

an ore containing as much as 1% U 3Os carries 
sufficient vanadium, and is so favourably located 
that the ore can be profitably treated for the 
vanadium alone, then the radium can also be 
recovered at a cost considerably below the present 
market price, as part of the treatm ent cost and all 
of the ore costs are covered by the value of the 
vanadium.

As high as 10 tons of milling ore m ay be exposed 
in the developm ent of 1 ton of shipping ore, and this 
ratio tends to  increase as the richer ore bodies 
become depleted. If production from a given area 
is increased tenfold the mining cost per ton will be 
lower and developm ent and other overhead charges 
m ay be divided by 10. From these considerations 
the costs per ton for 1 % ore are as listed in column 4. 
The concentration costs $5 per ton, and the cost of 
processing a slime concentrate is $150, or 20% 
more than for an ore. If milling gives 83% recovery 
at a concentration ratio of 3, other costs being 
fixed as in columns 3 and 4, the cost per milligram  
of radium will be $53 (column 5). At 75% recovery 
and a concentration ratio of 4 the still lower cost of 
$49-25 is obtained (column 6). Assuming develop­
ment, mining, and milling costs for 0-75% ore to  be 
$3, $20, and $5, respectively, 73% recovery and 
concentration ratio of 5 shows a cost of $54-20 
per milligram (column 7). These ratios of concentra-

individual grains. As the carnotite is relatively 
soft, m ost ores are easily crushed to the size of the 
sand grains. These ores are concentrated by a 
mechanical separation of the dust from the coarser 
sand grains. This m ay be accomplished either wet 
or dry. W et m ethods are more effective, but 
scarcity of water in the carnotite areas makes the 
use of w et m ethods impractical in m ost cases. By 
the dry method the dry, crushed ore is agitated 
in a current of air to  separate the dust from the 
sand. For good results the sand grains must be 
scoured clean from adhering mineral, with the 
minimum crushing of the barren grains. Ordinary 
crushing or grinding equipment is not well adapted 
to  this operation, because it  is designed to crush or 
pulverize but not for scouring through attrition. 
The im pact or beater m ill used in the Bureau of 
Mines work is probably the best standard type for 
this purpose.

Early in 1921 the author completed semi­
commercial tests on the dry concentration of low- 
grade carbonaceous ores from the Temple Mountain 
area near Green River, Utah. Because of the large 
amount of organic material present, these ores are 
among the m ost difficult to  treat by either 
mechanical or chemical methods. Much of the 
organic substance resembles a tough asphalt and 
is so closely associated w ith the valuable minerals
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that both mechanical and chemical disintegration  
are obstructed. It was found that the difficulty 
could be overcome by roasting, which not only 
removes all organic matter and moisture, but also 
causes chemical changes which disintegrate the  
physical structure of the valuable minerals, reducing 
their powers of cohesion and adhesion so that they  
are more easily reduced to a dust. A special machine 
was designed and constructed to scour the sand 
and separate the dust. It consisted of a long metal 
trough provided with a tight hood and had a double 
row of agitating paddles. The latter were mounted 
on parallel, horizontal shafts revolving in opposite 
directions. The roasted ore was fed continuously 
into one end of the machine through a sealed hopper 
and subjected to the action of the paddles which 
tossed it  about. Jets of compressed air in the 
bottom of the trough blew off the dust which was 
collected in the usual arrangement of cyclone dust 
collector and bags. The clean scoured sand was 
discharged through a sealed overflow at the end of 
the trough opposite the feed hopper. This equip­
ment and procedure gave much better results than  
had been previously attained. The ratios of 
concentration and recoveries used in the Table, 
columns 5, 6, and 7, are representative of these 
tests. Mechanical concentration of the ore before 
shipment appears to  be the most promising means 
of lowering costs. As previously noted, it is more 
difficult to extract radium from a concentrate than  
from an ore.

The methods of extracting radium from carnotite 
ore may be classified as follows :

(1) Solution of the radium by an acid, with  
or without a preliminary treatment.

(2) Chemical disintegration of the gangue and 
its removal by leaching or volatilization, leaving the 
radium concentrated in a small residue.

(3) A sulphating treatm ent (fusion with nitre 
cake or digestion with sulphuric acid) followed by  
leaching to dissolve the soluble sulphates, and then  
a separation of the sand, slime, and solution by 
classification (or decanting) and filtration (or 
settling), and finally the recovery of radium from 
the slime by some method covered by 1 or 2. 
This procedure cannot be applied to  a dust con­
centrate because the sandy portion of the ore has 
already been eliminated.

Sulphuric Acid Extraction.— Hot concentrated 
sulphuric acid has been used to extract radium from 
a slime concentrate (obtained by method 3), but 
the large amount of acid required (two or three 
times the weight of ore slime) and the difficulties 
in handling the acid (especially filtration) have 
made this method unattractive. The whole is 
filtered and from the filtrate a high-grade radium- 
barium sulphate is precipitated by dilution and 
boiling, and the other valuable constituents of the 
ore may be recovered from the solution. Recovery 
of the excess acid might make this method 
economical.

Hydrochloric Acid Extraction.— Most ores require 
a preliminary treatm ent before a satisfactory 
extraction of the radium can be obtained with 
hydrochloric acid. The usual procedure is to  boil 
or autoclave the ore w ith a solution of sodium 
carbonate (plus caustic), then filter and wash 
thoroughly. By this treatment the radium is 
converted to the acid-soluble carbonate, and 
soluble sulphates, which might cause premature 
precipitation and loss, are removed. The average 
ore requires its own weight of 20% acid and 40% of

its weight of soda ash. A dust concentrate will 
consume and require much more reagent than an 
ore, and filtrations are more difficult. These 
disadvantages are reduced by a preliminary roast.

Nitric A cid Extraction.— Since even radium 
sulphate is quite soluble in hot 38% nitric acid, 
a direct treatment with this reagent will obtain a 
high extraction of radium from most ores. By  
regeneration of nitric acid from the sodium nitrate 
recovered as a by-product, the acid cost is as low 
as or lower than that for hydrochloric acid. 
The lim itations of this method as applied by the 
National Radium Institute are as follows :

(1) It is not effective on ores containing consider­
able gypsum or carbonaceous matter.

(2) The recovery of vanadium is very poor.
(3) Handling and filtration of hot 38% nitric 

acid are difficult and expensive.
(4) Slow filtration may cause precipitation and 

excessive loss of both radium and vanadium. This 
difficulty makes the treatment of a dust concentrate 
by this method very unsatisfactory.

Although certain types of carnotite have in the 
past been roasted as a preliminary to the usual 
methods of treatment, some important results 
which may be obtained by roasting have not been 
recognized. As applied to the nitric acid process, 
roasting followed by a wash with sodium carbonate 
solution makes possible the following benefits :

(1) Exceptionally high recoveries of both radium 
and vanadium are obtained, even from the most 
refractory ores.

(2) Roasting eliminates carbonaceous material 
which otherwise would consume nitric acid, cause 
excessive frothing and slow filtration, and prevent 
dissolution of occluded minerals. Acid which 
reacts with inorganic minerals is finally recovered 
as sodium nitrate, but the acid reduced by organic 
material is destroyed and unrecoverable.

(3) Roasting converts the iron content of the 
ore to an insoluble oxide, thus reducing the amount 
of acid to leach the ore. Eliminating most of the 
iron with the insoluble residue greatly simplifies 
subsequent recovery of uranium and vanadium, 
reducing costs and increasing recoveries.

(4) Roasting changes the physical and chemical 
condition of the ore so that subsequent filtrations 
are speeded up. This action is very important, 
especially in the case of dust or slime concentrates, 
which are very difficult to treat unless roasted.

(5) In general, a carefully controlled roast makes 
possible the extraction ‘of a large part of the 
vanadium by a sodium carbonate leach previous 
to  the acid treatment. This soda leach also removes 
soluble sulphates which would otherwise cause 
re-precipitation of radium during the acid leach. 
After the ore has been conditioned by these two 
operations, the nitric acid exerts its full strength 
as a solvent for radium and the residue of vanadium ; 
there is slight possibility of loss through 
re-precipitation.

In many cases roasting appears to reduce the 
solubility of the radium, both as to rate of solution 
and the total extraction. Experiments demonstrate 
that this effect is due to inclusion of radium in 
agglomerated particles, consisting of, or coated with, 
insoluble iron oxide, and that the dissolution of 
radium is rapid and nearly complete if the  
agglomerates are thoroughly disintegrated by light 
grinding or attrition.

Reduction of the gangue material, which consists 
principally of silica, may be accomplished by fusing
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the ore with an excess of caustic soda (or soda ash) 
and leaching the soluble silicate from the melt with 
hot water. The practically complete recovery 
of radium by this method has made possible its 
commercial application to  relatively high-grade 
slime concentrates produced by sliming a sulphated 
ore, but the cost of chemicals is prohibitive for 
direct treatm ent of an ore or even a dust concentrate 
from a low-grade ore. The use of hydrofluoric acid 
to remove silica from a slime concentrate was 
patented by McCoy. More recently Fleck and 
Haldane have patented the use of a soluble fluoride 
(NHjHF.J and sulphuric acid, w ith subsequent 
regeneration of the fluoride. The following is an 
abstract of their process :

A slime concentrate, ammonium hydrofluoride, 
and sulphuric acid are mixed in the proper propor­
tions and slowly heated to volatilize the silicon 
fluoride, which is collected in a tower. The residue 
is digested in very dilute sulphuric acid and 
filtered ; the filter cake contains the radium as a 
high-grade sulphate. Slaked lime is added to  the 
filtrate, from which ammonia is then distilled and 
used to regenerate fluoride from the tower liquor. 
The lime precipitate from the ammonia retort 
contains the vanadium and uranium.

The chief merits of the above method are the 
substantially complete recovery of all the valuable 
constituents of the ore and the regeneration of the 
fluoride reagent. The design and operation of a 
plant using this process m ay involve considerable 
expense. The reactions require about twice as much 
65° Be. acid as the weight of material treated and 
also its chemical equivalent in quicklime for 
regenerating the ammonia. From these considera­
tions it appears that, though the process may be the 
best treatm ent for a rich slime concentrate, its 
application to a dust concentrate from low-grade 
ore is more doubtful.

I t is not difficult to obtain a good recovery of 
uranium and vanadium as by-products from the 
treatm ent of carnotite by any of the usual methods 
of extracting radium. The market for uranium  
products is lim ited, but there is ample demand for

vanadium. According to  Hess, “ In 1922 with 
high-grade ferro-vanadium selling at $4 50 to $5*00, 
iron vanadate carrying 32% V 20 5 was sold at 36 to 
75 cents per pound and fused vanadium oxide 
carrying 75% V 2Os was sold for $1’40 per pound of 
m aterial.” At the present price of ferro (about 
$3-50) a good grade of V 2Os should bring about $1 
per pound. This figure leaves a wide margin of 
profit when vanadium is a by-product in the 
recovery of radium from carnotite. At the present 
tim e, however, w ith the decreasing amount of 
South American vanadium available, metallurgical 
industries are again turning toward the carnotite 
deposits. Vanadium is again the chief product 
sought and radium is not even recovered as a by­
product on account of the Belgian competition. This 
situation is deplorable when the lim ited resources 
of this most valuable of all elem ents are considered.

The usual, and probably the best, method of 
recovering vanadium from the vanadiferous sand­
stones (roscoelite and carnotite) is to  roast the ore 
with about 10% of common salt and 2-5% of soda 
ash. The calcine is first leached with water and 
then with dilute sulphuric acid and vanadic acid 
or ferrous vanadate is precipitated from the 
extracted solutions. Any radium present in the ore 
will be left as a fine precipitate in the tailings. 
If these tailings are discarded, the water used to 
flush them  out and subsequent weathering will 
disperse the radium beyond all possibility of 
recovery. If, however, the tailings are deslimed, 
and the slimes are dewatered and stored, the radium 
will be saved in a concentrated form at a cost which 
is an insignificant fraction of its potential value, 
provided the original ore contains as much as 1%
u3o8.

If such low-grade ores can be produced in 
sufficient quantity to permit efficient counter- 
current leaching operations on a large scale, it is 
probable that treatm ent costs could be considerably 
lowered. However, until it  is certain that such 
operations would not break the present price of 
radium, the large investm ent required for such an 
enterprise would not be justified.

T H E  G E O L O G Y  O F  N O R T H E R N  R H O D E S IA
[Concluded from  the February issue , p. 117.)

T h e  N ’K a n a  C o n c e s s i o n .  B y A n t o n  G r a y  
and D. S h a r p s t o n e .  —  The N ’Kana Con­
cession comprises an area of approximately 2,000 
square miles, bounded on the north and east 
by the Rhodesian-Congo border and on the west 
by  a line running due south from Tshinsenda 
to  the Lesser Kafue. The southern boundary 
is irregular, and the concession extends only a 
few miles south of Bwana M'Kubwa. The con­
cession is an area of low relief, almost entirely 
covered by a thick growth of trees and bush. 
The topography is that of a peneplain upon which, 
comparatively recently, erosion has again become 
active. Drainage is east and west into the Kafue 
River, which runs through the concession in a 
southerly direction. This latter is now actively  
degrading, and most of the small streams are 
doing the same over the greater part of their 
courses, and in part they meander in wide 
swampy dambos. Rock outcrops are almost 
confined to stream beds and occasional kopjes.

General Geology.— The rocks exposed in the area, 
and their correlation so far as is known by Rhodesian

Selection Trust geologists, are shown in the following 
table :—

S e d i m e n t a r y  a n d  M e t a m o r p h i c  R o c k s .  
System  of the Katanga : Probably Palaeozoic. 

Purple quartzite series.
Mutondo series. Predom inantly shales. 

Kundelungu of the Katanga.
Ecca of South Africa (?)

Fluvio-glacial series. Tillite of the Katanga.
Dwyka of South Africa (?)

Christmas series. M’Washia of the Katanga (?) 
Roan series, Serie de Mines, in part, of the 
Katanga

(?) Great Unconformity.
Muva System : Probably Pre-Cambrian.
Lufubu Schists : Pre-Cambrian.

I g n e o u s  R o c k s .
Younger than Roan series :

N ’Changa red granite.
Younger grey granite.
Chambishi gabbro.

Older than Roan series :
Older grey granite.
Muliashi granite (gneiss).



MARCH, 1930 181

The Purple Quartzites are the youngest sediments 
known in the area, and are over 5,000 ft. thick. 
Few rocks other than quartzites have been found 
in the series. These are variable in texture, 
but characteristically blue-grey colour. The coarser 
members are felspathic, and many are coarsely 
cross-bedded. They rest conformably upon the 
Mutondo Series, and are separated from the upper 
sandy shales of the latter by a gradational zone 
several hundred feet thick. The Mutondo series 
is from 7,000 to 8,000 ft. thick. The lowest 
member is a limestone, 500 to  1,000 ft. thick. 
This passes gradually upward into the calcareous, 
usually green, shales which make up most of the 
series, and these in turn into the upper sandy 
shales. Exposures of this series are very few 
and in the outcrops the limestone in particular is 
usually greatly altered. It is often completely 
brecciated and silicified. This silicified limestone 
breccia, so characteristic of the horizon, probably 
marks the position of bedding plane faults formed 
during the period when these rocks were severely 
folded. This is, at least in part, the Kundelungu 
series of the Katanga, and is thought by Belgian 
geologists of the Katanga to correspond to  the 
Ecca shales of South Africa.

The contact between the Mutondo limestone 
and the Fluvio-Glacial Beds has not been observed 
although outcrops of the two rocks have been 
found not 200 ft. apart, and the two series appear 
throughout the Concession to be conformable.

The beds which underlie the Mutondo series, 
about 500 ft. in thickness, have been definitely 
correlated with the tillite of the Katanga. The 
rock here is probably not a tillite, but rather 
a fluvio-glacial deposit, for in most of the good 
exposures it is distinctly bedded. Layers of very 
fine, even textured, sandy or shaly material 
alternate with conglomeratic beds which correspond 
closely to descriptions of parts of the dwyka 
conglomerate. The matrix is a fine sandstone 
or massive shale. The pebbles, and occasional 
boulders, are irregularly scattered through this 
matrix, and form less than 25% of the rock. They 
are usually sub-angular in shape, rarely striated, 
and from 1 to 10 cm. in diameter, with a few much 
larger. In composition they vary greatly at any 
one place, quartz, quartzite, granite, limestone 
and even large felspathic crystals being represented. 
In a few exposures thin beds of arkose are found 
in the series. At the base of this glacial series 
is a conglomerate, similar to those above, but with 
a greater amount of larger boulders.

The Christmas Series, about 2,000 ft. in thickness, 
is characterized by two persistent quartzite beds 
east of the Kafue. These are apparently missing 
in the western part of the Concession. These 
are each somewhat over 100 ft. thick and from 
200 to 600 ft. apart. They form by far the greatest 
number of outcrops in the eastern area, and are 
the key to nearly all the structure which can be 
determined from the surface. Rather coarse, 
with rounded grains, often a considerable amount 
of felspar, and characteristically pyritic, these 
beds are easily distinguished from the quartzites 
of the other series. The rocks of this series above 
and below these beds rarely outcrop, but where 
found they are black or very dark, more or less 
banded, shales. In several places a conglomerate 
has been found at the base of the Christmas series. 
It is not over 50 ft. thick, and composed of small

pebbles of the upper Roan series beds in a coarse 
gritty matrix.

The Roan Series, 3,000 to 4,000 ft. thick, forms 
the base of the system of the Katanga, and contains 
all the important copper deposits of the area. 
It is separated from the older schists, quartzites, 
and gneisses by a great angular unconformity. 
A t some places the basal bed is a boulder con­
glomerate over 1,000 ft. thick. At other places 
there is no conglomerate, the basal bed being a 
coarse arkose. Where present, the conglomerate 
is composed of boulders and pebbles of older granite 
and schists and quartzites of the Muva system, 
in a coarse arkosic matrix. This passes gradually 
upward into arkoses and felspathic quartzites 
which form the lower part of the Roan series. 
About 750 ft. above the conglomerate, dolomites, 
dolomitic shales, felspathic sandstones and shales 
appear, and the upper part of the Roan series 
appears to be composed of shaly rocks with con­
siderable dolomite.

Very little is known of the Lufubu and Muva 
Systems. They are very old rocks, highly meta­
morphosed and intricately folded. The Lufubu 
schists show the greatest metamorphism and 
distortion, and their original nature is not known. 
The Muva system is composed of quartzites and 
schists of certainly sedimentary origin. These 
rocks are intruded by two granites older than the 
Roan series.

Structure of the Area.— In a belt 20 miles wide 
or more, running through the concession in a general 
N.W .-S.E . direction, only the older schists and 
intrusive rocks are exposed. This belt roughly 
follows the Kafue River as far south as N'Kana 
and then swings east of the river. On either side 
of this belt are found the sediments of the system  
of the Katanga. On the east, these sediments 
form a continuous belt, entering the concession 
just south of Tshinsenda and extending to the 
south as far as Bwana M’Kubwa. On the west 
the structure is less regular, being broken by much 
intrusive granite and gabbro, and containing 
several isolated blocks of the younger sediments. 
In these deeply eroded synclinal remnants of the 
highly folded sediments are found the Roan 
Antelope, N ’Kana, and Chambishi mines.

On the east the sediments form a fairly regular 
syncline of N .W .-S .E . trend. This is broken 
by a great deal of minor folding and considerable 
faulting. Mufulira mine is situated on the S.W. 
limb of this broken syncline and Bwana M’Kubwa 
is on the southern extension of the same structure. 
The Roan series on the N .E. limb outcrop along 
the Rhodesia-Congo border from Mokambo to  
a point about 12 miles to the south.

Ore Deposits.— All the ore deposits known in 
the N ’Kana concession occur in the lower part 
of the Roan series. The upper part of this series 
is believed to correspond to the Serie de Mines 
of the Katanga. The ore in this concession, 
therefore, is found in rocks stratigraphically lower 
than the ore-bearing rocks of the Katanga.

The Roan Antelope and Mufulira mines are the 
two best known deposits of the area. They are 
similar to the others in all but minor details, 
and a description of these two properties will suffice 
for an understanding of all.

M ufulira M ine.— This property is situated on 
Mufulira stream, about 50 miles N.W . of N ’Dola. 
The beds of the Roan series here strike N.W. and 
dip from 40° to 45° N .E. Three ore-bearing
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horizons are recognized, the lowest being about 
750 ft. above the base of the series.

A generalized section through the lower Roan
series here is as follows :—

Feet.
Silicified dolomitic shale. ?
Felspathic quartzite 25-30
Argillaceous sandstone . 60 ±
Sandstone and grit 15— 20
Argillaceous sandstone . 50 ±
Felspathic quartzite
Dolomite . . . . 0— 20
Felspathic quartzite 300 ±
Arkose and conglomerate 500— 600

Great unconformity.
Schists of the Muva system.

The lowest of the three ore bodies occurs in 
the lower felspathic quartzite. The middle ore- 
body occurs in part in the same formation, and 
in part in the dolomite. The upper ore-body 
occurs in the felspathic quartzite just above the  
dolomite.

The deposits are impregnations of copper minerals 
in the sedimentary rock. The mineralization 
follows the three ore-bearing horizons with remark­
able consistency, resulting at Mufulira in ore bodies 
from 10 to  30 ft. wide and over 6,000 ft. in length. 
These deposits have not yet been explored at depth, 
but shallow drilling indicates a secondary chalcocite 
zone reaching in places a depth of over 500 ft. 
Below this the ore minerals are bornite and 
chalcopyrite. Oxidized copper minerals extend  
to a depth of 700 ft., but are probably not 
economically important below 300 ft.

The source of the mineralizing solutions is 
probably the granite which intrudes the Roan 
series near Mufulira Stream. In the copper- 
bearing beds pegm atite and quartz veins are 
frequently encountered, and there has been much 
silicification. W hy the ore-bearing solutions followed 
definite horizons so persistently is a problem not 
yet solved, but two reasons suggest themselves. 
In one case the ore horizon is extremely dolomitic. 
In the other the ore follows a greywacke phase 
of the quartzite. It is significant that when 
the limit of one lens of this greywacke quartzite 
is reached copper values drop so low as to be of 
no value.

Roan Antelope M ine .— The Roan Antelope 
Mine is situated about 20 miles S.W. of

R E C E N T  D E V E L O P M E N T S  IN
In Technical Publication 264 of the American 

Institute of Mining and Metallurgical Engineers, 
L. H. Duschak describes recent improvements 
in the metallurgy of quicksilver. Full extracts 
from his paper are given here.

During the war there were a number of departures 
from what m ay be termed the classical quicksilver 
metallurgy. Attem pts were made to beneficíate 
low-grade ores by gravity concentration and 
flotation ; mechanical furnaces began to replace 
the Scott furnace and the vertical coarse-ore 
furnaces, and condensers of sewer tile and red­
wood tanks were used in place of the older brick 
and stone condensing chambers. Other develop­
m ents that have occurred during the current period 
of quicksilver activity are m ainly in the nature of

N'Dola. The Roan series here forms a syncline, 
trending N.W ., closed at the S.E. end and pitching 
to the N.W . It is about 2,500 ft. in width at its 
widest part, probably over 2,000 ft. deep, and has 
been traced unbroken for a distance of over three 
miles from the nose.

The structure is in large part surrounded by 
granite which intrudes the beds about three miles 
N.W . of the closure. The contact .between the 
Roan series and older rocks has not y et been 
located at this place, and it is not possible to say 
just how far above the base of the series the ore- 
bearing horizon lies. It probably is very close to, 
or slightly above, the middle Mufulira ore horizon. 
Directly underlying the ore-bearing beds are about 
60 ft. of interbedded felspathic sandstones and 
sandy shales. A t the top of this formation there 
is a conglomerate of variable width, called at the 
mine the “ footwall ’’ conglomerate. Above this 
is a biotite schist, 3 to 10 ft. thick, and this is 
overlain by about 80 ft. of banded metamorphosed 
sandy shale. The lower part of this shale carries 
the ore.

The ore consists of metamorphosed shale with 
disseminated chalcocite, bornite and chalcopyrite. 
Oxidation usually extends to  slightly below 100 ft., 
and no well-defined chalcocite zone has been recog­
nized, this mineral reaching to the bottom  of the 
structure near the nose where a drill hole has 
penetrated the ore horizon at a depth of 1,000 ft. 
Mineralization also commonly extends into the 
biotite schists, but is usually sharply defined by 
the footwall conglomerate.

Here, as at Mufulira, the adjacent granite is 
given credit for being the source of the copper, 
and for much the same reasons. However, the 
sediments are certainly intruded by granite, 
and contain pegm atites and quartz veins, as well 
as considerable general silification. Also, the 
copper minerals are distinctly not syngenetic. 
From the information available, then, an igneous 
origin seems the m ost reasonable explanation. 
W hy the ore-bearing solutions chose a particular 
part of this particular bed is again a problem 
unsolved. It is to  be noted, however, that at 
N ’Kana Mine this particular horizon more nearly 
resembles a shaly dolomite, and it is possible that 
the shale at the Roan m ay have been originally 
much more dolom itic than at present. There is 
also evidence that the shales contained carbonaceous 
matter.

T H E  R E C O V E R Y  O F  M E R C U R Y
improvement and further refinement of those 
started during the war period.

Each period of quicksilver activ ity  has been 
accompanied by the proposal of various new 
processes, including wet m ethods for the treatment 
of quicksilver ores and innovations in furnaces, 
retorts and condenser equipment, but there is 
in fact no real need for any essentially new process 
for the treatm ent of quicksilver ores ; the direct 
furnace treatm ent is simple and inexpensive. 
Moreover, w ith rare exceptions, the quicksilver 
industry has no complex or refractory’ ore problems 
corresponding to  those which are receiving more 
and more attention from metallurgists in other 
branches of the non-ferrous field. Under these 
conditions improvements in quicksilver metallurgy
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must be looked for through the adaptation of current 
developments in engineering and metallurgy 
generally to  the particular needs of quicksilver 
practice rather than through the invention of 
new processes.

P r e l i m i n a r y  T r e a t m e n t . — At Sulphur Bank, 
in the treatment of old dump material left by the  
early operators, wet screening is being used as 
a preliminary step in concentration ahead of 
flotation. Power shovels and trucks are used to  
deliver some 400 tons of ore per day to the lower 
terminal of a hoist, which in turn discharges the 
material at the top of the screening plant. W et 
screening is carried on in two stages. Depending 
on the character of the material, 1 in. or 2 in. 
punched screens are used on the first trommel. 
The oversize from this passes to  a picking belt. 
The undersize is conveyed to tw in trommels where 
two products are usually made. The — 3 mm. 
material, in the form of pulp, passes directly to  
a storage tank ahead of the flotation plant. The 
-|-3 mm. material up to — 4 in. or — 1 in., depending 
upon the distribution of values, passes to a storage 
bin ahead of the ball mill. W ith heads to  the  
screening plant running approximately 0-1% 
it has been found possible to recover 75% of the 
values with a 4 to 1 concentration. This practice 
is particularly applicable to  a condition like that 
in the old dumps at Sulphur Bank, where the values 
occur chiefly in  the fines and where the cost of 
delivering the material to  the screening plant 
is low.

At another mine in California hand sorting is 
employed on a large scale to  obtain a furnace 
grade of ore.

F l o t a t i o n . — The application of the flotation 
process to quicksilver ores and to  old mercury- 
bearing dumps has received considerable attention 
within the past few years. During the early 
development of the flotation process a number 
of attempts were made to  utilize flotation in quick­
silver metallurgy but without notable success. 
One difficulty appears to  have been the low grade 
of the concentrate produced. A low-grade cinnabar 
concentrate carrying a large proportion of gangue 
slime is not only difficult to  filter and dry but also 
presents difficulties in its subsequent treatment 
for the recovery of the metal. Better results can 
be obtained nowadays and it m ay be safely stated 
that flotation has a definite place in quicksilver 
metallurgy. In the treatm ent of ores, cinnabar 
is the principal mineral to be recovered. In treating 
old dumps from amalgamation or quicksilver 
condenser products, finely flowered metallic mercury 
and synthetic mercuric sulphide are found. All 
of these substances are readily amenable to flotation.

Generally speaking, cinnabar floats w ith great 
readiness and good recoveries can be made from 
low-grade material. Laboratory tests on several 
different ores have yielded tailing running from 
0-01 to 0 05%. The high-grade of the concentrate 
is important, as a concentrate of th is grade can 
be retorted easily for the recovery of the metal. 
Experience with actual mill practice indicates 
that these laboratory results can be duplicated 
on a large scale. Aerofloat has been found 
particularly selective for cinnabar and a small 
amount of copper sulphate is sometimes helpful. 
Flotation equipment in which the froth is under 
close control is essential for the production of 
a high-grade concentrate. The Kraut cell 
exemplifies this type of equipment.

The Sulphur Bank operation presented a rather 
unique flotation problem. The old dump materia! 
was not only highly acid but contained considerable 
elemental sulphur, and there was a large amount 
of extrem ely fine slime resulting from the action 
of the acid on the gangue. The flotation plant 
equipment includes a Hardinge mill, a Dorr 
classifier, Minerals Separation Sub A cells, Dorr 
thickeners and an Oliver filter; also a two-cell 
Kraut unit for cleaning concentrate. Originally 
the —3 mm. pulp coming from the screening plant 
was delivered to a storage tank equipped with  
a Devereux agitator and thence directly to  the 
classifier. The coarser material from the screening 
plant was delivered to a bin and thence to the 
Hardinge mill together with the oversize from 
the classifier. Later, it  was found that better 
results could be obtained by passing the —3 mm. 
pulp through the ball mill. Apparently the passage 
of this pulp through the mill served to polish the 
cinnabar particles and release adhering gangue 
slime. The flotation tailing averaged about 
0'05%, and with the Kraut cleaning unit a 35 to 
50% Hg concentrate was made. W ith this grade 
of concentrate, thickening was unnecessary. The 
cleaner froth was delivered directly to plate filters, 
which were constructed from old 50-gal. oil drums 
with filter bottoms.

Part of the sulphur contained in  the old dump 
material showed a marked tendency to  float. It 
was found that this portion of the sulphur could 
be floated readily with a small amount of kerosene 
before the cinnabar was conditioned and floated. 
Some of the remaining sulphur entered the cinnabar 
concentrate but the greater portion was discharged 
with the tailing. When elemental sulphur is present 
its elimination is essential, as a cinnabar concentrate 
carrying a large proportion of elemental sulphur 
presents serious difficulties in subsequent treatment. 
The alternative to milling and retorting is the 
direct furnace treatm ent of the ore, which is both 
simple and inexpensive. The great majority of 
quicksilver operations are on a moderate scale, 
say 50 to 100 tons per day. W ithin this range the 
first cost of a flotation plant including retorts for 
treating the concentrate will not differ greatly 
from that of a furnace plant. Milling has the 
advantage that the units are relatively mobile 
and can be moved to a new site when the first 
operation is at an end. Moreover, milling plant 
equipment in general has a fair salvage value. 
On the other hand, even with a mechanical furnace, 
the loss in moving a furnace plant will be 
considerable.

For furnace treatment, crushing to 1 to 2 in. is 
usually sufficient. Thus the power required for 
crushing is small and the other power requirements 
for a furnace plant are also low. The over-all 
cost of furnace operation need not exceed one to 
two dollars per ton. W ith milling the power for 
fine grinding m ay be a considerable item. Katurally 
no general rule can be laid down as to  the relative 
merits of the two procedures. W ith ore running 
0-25% Hg direct furnace treatment will give a 
more favourable economic outcome. The best 
opportunities for flotation seem to lie in the treat­
ment of relatively' large tonnages of lower grade 
material where fine grinding is not an expensive 
item  and where the costs of mining and trans­
port are low'.

F u r n a c e  T r e a t m e n t . — During the last few 
years, mechanical furnaces, particularly the rotary,
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have been widely used. For m any years the Scott 
furnace was the accepted type of fine-ore furnace 
and in the recent trend toward mechanical furnaces 
the merits of the Scott furnace have been more 
or less overlooked. As far as metallurgical results 
are concerned, the Scott furnace leaves little  to  
be desired. Its fuel requirements are no greater 
than the rotary and it has the advantages of 
requiring no power and having no m oving parts 
that require mechanical attention and replace­
ment. E ven w ith dusty ores the Scott furnace 
produces little  dust, whereas the mechanical 
furnaces, particularly the rotary, are dust makers. 
I t is commonly believed that the construction  
cost of the Scott furnace is higher than that of 
the rotary. The cost of a rotary is not so definitely 
fixed as that of the Scott furnace ; the cost can 
be decreased by using a light-weight shell, om itting  
an insulating lining between the refractory lining  
and the shell, and in other ways. This m ay be an 
advantage for a short-lived operation but in the  
long run the economy of such practice is doubtful. 
W ith m ost ores the rotary kiln produces so much 
dust that special equipment is necessary for cleaning 
the gases before they  enter the condenser system . 
The cost of the dust-collecting device is properly 
a part of the rotary kiln cost. The substitution  
of oil fuel for wood in the Scott furnace makes 
possible an increase in  capacity of at least 25% 
over the old rating. W hen all of these factors 
are considered, there is little  difference between the  
first cost of a Scott furnace and that of a rotary 
furnace plant. The choice of furnace necessarily 
depends on m any local factors and any general 
statem ent on th is point is impossible.

Rotary K iln .— The external dimensions of 
rotary kilns now in use range from 40 to 70 ft. 
long and 3 to 5 ft. diameter. The lining is from 

to  6J in. thick, depending on whether or not an 
insulating layer is placed between the refractory 
lining and the shell. Monolithic linings have been 
used w ith  success in a number of cases. The best 
combination for such a lining is crushed firebrick, 
100 mesh firebrick dust, and a quick-hardening 
Portland cement. In some cases roasted ore from 
the furnace has been used as the coarse aggregate. 
This lining is tamped into place behind movable 
forms. At Sulphur Bank, where the ore is soft, 
a lining of this type has been in service for two years 
with only minor repairs. W ith hard or abrasive 
ore the life m ay not exceed 4 to 6 m onths, but 
under such conditions a firebrick lining has shown 
no better life.

The feeding of ore into a rotary kiln of small 
diameter has been a difficult problem. The so- 
called “ grasshopper ” or reciprocating tube feeder 
has been extensively used. In order to  avoid 
back feeding, it  is necessary for this feeder to  
extend from 6 to 9 ft. w ithin the kiln. At Sulphur 
Bank, back feeding has been avoided by placing 
a set of six helical blades just w ithin the feed end 
of the kiln. This construction is similar to  that 
commonly used in rotary dryer practice.

The inclination of the rotary kiln ranges from 
0-5 to  0-75 in. per foot and the speed of rotation  
is usually from 1 to  2 r.p.m . The tim e the ore 
stays in the kiln is about one hour. The capacity  
of the rotary kiln ranges from 40 to  100 tons per 
day, depending on its size and the character of 
the ore. The moisture content of the ore is one 
of the im portant factors. At the Opalite plant 
of the Mercury Mining Syndicate a kiln 4 by 70 ft.

is handling 90 to 100 tons of ore per day with a 
fuel consumption of slightly less than 7 gal. of 
oil per ton. This ore carries only a small amount 
of moisture but is particularly refractory because 
the cinnabar is dissem inated through a siliceous 
sinter. The burning temperature for this ore is 
considerably higher than for the usual quicksilver 
ore. The feed for a rotary kiln is usually crushed 
to 2 in. An excess of fines tends to  reduce furnace 
capacity. The calcine is discharged into a pit, 
through which the air for com bustion passes on 
its w ay to  the kiln.

A t Sulphur Bank an exceptional metallurgical 
problem was caused by the presence of elemental 
sulphur in the ore. In the early operations with 
the Scott furnace at Sulphur Bank, sulphur vapour 
distilled with the mercury. These two elements 
united in the condenser, and gave rise to large 
quantities of mercurial soot. The same difficulty 
was encountered when a rotary kiln was used with 
the custom ary counter-current firing. Sulphur 
evaporates noticeably at a temperature below its 
ignition point and with counter-current firing it is 
inevitable that some sulphur vapour should be 
released in the upper part of the kiln where the 
oxygen content of the furnace atmosphere is low 
and the temperature insufficient for complete 
combustion. In the current operation at Sulphur 
Bank this difficulty has been overcome by reversing 
the method of fir in g; that is, by  feeding the 
ore and firing at the same end of the kiln. W ith this 
practice the temperature throughout the lower 
half of the kiln is substantially uniform, thus 
providing a considerable zone in which the com­
bustion of the sulphur vapour m ay be completed. 
W ith approxim ately 4% oxygen in the furnace 
atmosphere and a temperature of 650° to  700° C. 
at the discharge end, no unburned sulphur escapes 
from the furnace. The S 0 2 formed shows no 
tendency to  react w ith  the mercury vapour and 
with the conditions just described no recombined 
mercury is found in the condenser product. With 
this practice the fuel consum ption is necessarily 
increased because of the high temperature at which 
the furnace gases escape from the kiln ; therefore, 
provision must be made for extra cooling in the 
condenser system .

The Herreshoff Furnace .— In recent years 
several Herreshoff furnaces of the familiar 
McDougall type have been installed for the roasting 
of quicksilver ores. The multiple-hearth furnace 
was developed for the roasting of sulphide ores, 
which ordinarily have a fuel value sufficient to 
make them  nearly, if not entirely, self-roasting. 
The usual quicksilver ore has practically no fuel 
v a lu e ; hence in  applying th is furnace to the 
quicksilver field it  was necessary to  devise a method 
for supplying heat from an external source. This 
problem has been successfully worked out, and an 
account of recent practice in  Nevada was 
summarized in the M a g a z i n e  for December last.

New Designs of Mechanical Furnaces.— 
Several innovations in m echanical furnaces as 
applied to  quicksilver metallurgy have been 
proposed in the last few years and some of them 
have been tried out in practice. Several of these 
designs have embodied the idea of a continuous 
muffle furnace ; that is, a furnace in  which the 
ore would be calcined in  a closed chamber. The 
separation of the mercury-bearing gases from the 
fuel gases greatly simplifies the condenser problem. 
On the other hand, the indirect transfer of heat to
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ore through a separating wall is much less efficient 
than the direct transfer from a luminous flame 
and from the incandescent interior of the furnace. 
Furthermore, the rate of heat transfer is necessarily 
low. It follows that any apparatus working on the 
muffle principle will show a relatively high fuel 
consumption and a small capacity. The designs 
include externally heated rotary shells and 
mechanically rabbled furnaces of iron and steel 
construction resembling the general design of the  
Hegeler furnace, or consisting of a series of short 
sections of screw conveyor mounted in a brick 
chamber.

T h e  D u s t  P r o b l e m . —-The dust problem was 
practically unknown in the quicksilver industry 
until the advent of the rotary kiln. The rotary, 
whether in quicksilver or other industrial uses, 
is generally recognized as a dust maker. Dust 
production varies widely with the character of the 
ore, ranging from 0-5% to as much as 5% of the 
furnace feed in extreme cases, the average being 
probably between 1 and 2%. The condition of the 
lining of the rotary has a great part in dust 
production, cracks and crevices in the lining serving 
as lifters, which shower the fine ore into the gas 
stream. Even a small amount of dust in the gas 
stream entering the condenser system is highly 
undesirable, as it tends to clog the condenser system  
and diminish its cooling efficiency. The trouble­
some job of cleaning the condenser system must 
be performed more frequently and the mixture of 
dust or mud with finely flowered mercury is a 
difficult product to treat for the recovery of the 
mercury.

In any method of dust collection the object is 
to remove as much dust as possible at high 
temperature. Dust so collected is a mixture of 
roasted and unroasted ore particles. The minimum  
temperature for collecting a low-grade dust is 
from 200° to 250° C. This is well above the mercury 
dew point for most furnace operations but a good 
margin of safety is necessary on account of local 
cooling along the walls of the dust-collecting 
device or through the inward leakage of cold air. 
If a panning test reveals metallic mercury in the 
dust it indicates that the temperature in the dust 
chamber is too low or that some local cooling is 
taking place.

The first attempts at dust control in connexion 
with rotary kiln operations were through the use of 
dust chambers patterned after the familiar masonry 
chambers used in conjunction with the Scott 
furnace. These were relatively tall structures of 
small cross-section and were obviously not well 
designed from the standpoint of dust collection. 
A dust chamber is nothing more or less than a 
settling device. To be at all effective its horizontal 
dimension should be large in proportion to its 
height. A dust chamber of this latter type was 
originally installed at the Opalite plant of the 
Mercury Mining Syndicate. It consisted of two 
horizontal chambers each 16 ft. long, 5£ ft. wide 
and 6 ft. high. The walls were of concrete, 1 ft. 
thick, to provide good thermal insulation. Several 
vertical chain curtains were used to break up eddy 
currents and produce a uniform flow of gas. These 
two chambers operated in parallel, each handling 
approximately 1,500 cu. ft. of gas per minute at 
a temperature of 200° C. to 250° C. The horizontal 
velocity of the gas stream through these chambers 
was less than 1 ft. per second, thus allowing 
over , 16 sec. for the settling^of dust particles.

Theoretically, particles well below 200 mesh size 
should have come to rest in the dust chamber. 
Samples of dust actually collected showed that this 
was the case ; nevertheless there remained in the  
dust stream a sufficient quantity of extremely 
fine material to  give trouble in the condenser 
system.

The problem was solved by installing a Cottrell 
electrical precipitator. The kiln handles from 
90 to 100 tons of ore per day and the Cottrell 
collects on the average some 1,250 lb. of dust per 
day— a recovery of about 93%. Approximately 
1 lb. of dust per ton of furnace charge enters the 
condenser system, and this quantity has not been 
troublesome.

W ater sprays have also been used for knocking 
down the dust. Mercury vapour is condensed at 
the same time and the product flowing from the 
condenser system  will be a mercury-bearing mud. 
In exceptional cases the mercury particles settle  
rather freely through this mud and a fair separation 
can be obtained by the use of riffled launders and 
settling boxes. Tanks with low-speed agitators have 
also been used. The separation just referred to  
seems to take place m ost readily when the dust 
partakes of the characteristics of clay and forms 
a colloidal suspension in the water. When the dust 
has the characteristics of an extremely fine sand 
rather than of a true slime it tends to settle with 
the mercury particles and no satisfactory separation 
can be made by mechanical means. The handling 
and retreatment of mercurial mud is disagreeable. 
Loss of mercury is bound to  occur and a serious 
health hazard is involved. Frequently the mud 
is too low grade to justify retorting, and returning 
the mud or dust to  the kiln tends to  build up a 
heavy circulating load. Treatment of this material 
by flotation will be described later. Electrical 
precipitation by the Cottrell process is undoubtedly 
the most satisfactory solution of this problem.

Cyclone Dust Collectors.•—Important pioneer
work in the development of a suitable design of 
cyclone for this purpose was carried out at Sulphur 
Bank. The original design of the Sulphur Bank 
plant included a Cottrell precipitator or so-called 
hot treater. When the plant was put in operation 
it was found that the dust burden was much heavier 
than had been anticipated. The hot treater stopped 
a large amount of dust but the clearance was not 
as good as desired. The alternatives were to increase 
the hot treater capacity or to use some other 
auxiliary device, and it was decided to investigate 
cyclones. The cyclone is essentially a centrifugal 
device and it seemed clear that a design which 
provided for a high angular velocity coupled with  
a relatively short path for the travel of the dust 
particles should give the best results. This was 
confirmed by tests with several models. The work 
led to  the design of tall, narrow cyclones with special 
provision for trapping the collected dust at the 
bottom  of the cone. It was also found that by 
suitable design the draft loss through the cyclones 
could be reduced materially.

The cyclone installation at Sulphur Bank 
consists of 12 tall, narrow cyclones arranged in two  
sets of 6 each, so that either series or parallel arrange­
ment can be used. Each set of cyclones is preceded 
by a so-called “ precharger,” which consists of 
a small Cottrell treater of the pipe and wire type. 
In passing through this precharger the dust particles 
become electrically charged and passed in the 
charged condition into the cyclones. Agglomeration
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also undoubtedly takes place. The net effect of 
this precharging is a noticeable increase in cyclone 
efficiency. The cyclones are more effective when 
operated in series, owing to the higher velocity  
through the individual cyclones and the double 
treatment. These cyclones are also remarkably 
efficient as coolers. As mentioned, the Sulphur 
Bank kiln is operated with parallel firing, so that 
the gases leave the kiln at high temperature. The 
cyclones operated in series cool the gas stream from 
an inlet temperature of 500° to 550° C. to an outlet 
temperature of 200° C.

C o n d e n s e r  P r a c t i c e . —Masonry chambers of 
brick or stone were alm ost universally used in 
connexion with early quicksilver furnace practice 
in this country. W ith the advent of the Scott 
furnace a condenser design consisting of a series 
of brick chambers became standardized, although

These m ay be classified under three general heads, 
namely, (1) pipes slightly inclined from the 
horizontal ; (2) pipes in the form of an inverted V 
with concrete connecting chambers at the b a se ;
(3) pipes in the form of an inverted U  with concrete 
chambers at the base. The horizontal arrangement 
has the advantage that a large cooling surface 
can be constructed over a relatively small area, 
thus making for compact construction and 
minimizing the danger of mechanical loss of mercury. 
Pipes in the horizontal position give better oppor­
tunity for the circulation of cooling air or the 
application of water sprays, and, therefore, give 
a greater cooling effect per unit area. On the other 
hand, vertical pipes or pipes slightly inclined from 
the vertical, are more easily cleaned. The choice 
of design is largely a m atter of preference and should 
be governed by local conditions.

C o n d e n s e r  s y s t e m  a t  O p a l i t e  p l a n t  o f  M e r c u r y  M i n i n g  S y n d i c a t e .

in a few cases cast-iron chambers connected by 
large cast-iron U-bends were used. In 1917, the 
U.S. Bureau of Mines in co-operation w ith certain 
quicksilver producers conducted an investigation  
of quicksilver metallurgy and in this connexion 
an experimental condenser unit constructed of 
glazed sewer tile was tested. In Europe, condensers 
of chemical stoneware had been in use for some time. 
These tests were followed by the construction of 
a tile condenser at the Oat H ill mine, Napa County, 
California. Concurrently, condensers of glazed 
sewer tile and wooden tanks or chambers were 
constructed at several other plants. Since 1918, 
condenser practice has developed along the lines 
of what m ay be termed a pipe and tank construction. 
Steel or cast-iron pipe have been employed for the 
section of the condenser closer to the furnace in 
the temperature range where little condensation 
of water occurs ; glazed sewer tile and wooden 
tanks are commonly used for more remote parts 
of the condenser system.

A variety of arrangements have been used.

There is evidence that there is a certain lag in 
the condensation of mercury vap ou r; that is, 
that an atmosphere supersaturated with mercury 
vapour m ay persist for an appreciable tim e in the 
condenser system . This is not surprising, in fact, 
is to be expected, when one considers the extremely 
small concentration of mercury vapour in the 
condenser gases. For example, the gas stream 
leaving a furnace treating ore assaying 0-5% Hg 
will contain approxim ately 0-1% mercury vapour 
by volume. As the mercury vapour condenses, 
the concentration falls to  an extrem ely small 
value and it seems inevitable th at a certain time 
factor should be involved in the establishment of 
equilibrium. From a practical standpoint the 
existence of th is lag points to  the need for the 
inclusion of several large chambers in the condenser 
design. These chambers, which in practice take 
the form of wooden tanks, allow tim e for the super­
saturation of mercury vapour to  be relieved.

W ith a well-designed condenser system  the loss 
of mercury from the stack is extrem ely small.
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and is very little more than that corresponding 
to the normal saturation of the stack gases with  
mercury vapour. A furnace plant handling 100 tons 
of ore per day will discharge from 3,000 to 5,000 
cu. ft. of stack gas per minute. This corresponds 
to 6 to 10 tons of gas per hour. The mercury 
contained in this weight of gas may range from 
0-5 to 1 lb. Viewed in this way, the performance 
of quicksilver condensers is remarkable.

Water Sprays Seldom Desirable.— In a 
number of plants water sprays have been used for 
the direct cooling of the mercury-laden gases. 
It should be noted that the spraying of a stream  
of hot gases w ith water actually removes very 
little heat from the gas stream but merely converts 
sensible heat into the latent heat of water vapour. 
The only heat actually removed from the gas 
stream by the water is that carried away by the 
portion of the water that does not evaporate. 
A calculation will show that the actual removal 
of any large quantity of heat in this way calls 
for the use of a volume of water which is 
entirely impractical. There is a fundamental 
objection to the use of water sprays, namely, 
the production of finely flowered mercury. As 
a general principle, the introduction of water to  
the condenser system should be avoided. When 
the dust problem is particularly serious, and when 
in spite of dust-collecting devices a considerable 
amount of dust passes through to the condenser 
system, water sprays m ay be advantageous in 
knocking down this dust and preventing it  from 
fouling the cooling surfaces. When this practice 
is following suitable provision must be made for 
recovering the mercury from the muddy water 
leaving the condenser system.

T r e a t m e n t  o f  C o n d e n s e r  P r o d u c t s . —  
Reference has been made to the use of settling 
boxes and slow-speed agitators for separating 
finely divided mercury from condenser mud. 
Both horizontal tanks fitted with a horizontal 
shaft and paddles in some ways resembling a log 
washer, and circular tanks with slow-speed paddle 
agitators, have been used. Devices of this sort 
will recover a certain proportion of the mercury 
in fairly concentrated form but the overflowing 
mud is usually too high-grade to be discarded. 
When there is any quantity of mud to be treated, 
flotation is undoubtedly the best method. At 
Sulphur Bank a two-cell Kraut unit is used for 
treating the mud. A mud carrying 5% mercury 
will yield a 50 to 70% Hg concentrate and a tailing 
carrying only a few pounds per ton dry weight. 
Tests have demonstrated that mercury sulphide 
formed by' the recombination of mercury and 
sulphur in the condenser is as readily floatable 
as finely' divided metallic mercury'.

For the final recovery of the mercury from high- 
grade condenser products or from a flotation 
concentrate, D retorts still remain standard.

H y d r o m e t a l l u r g i c a l  P r o c e s s e s . — It is well 
known that mercury sulphide is soluble in a dilute 
solution of sodium sulphide. In 1916, Thornhill 
described a method for the recovery of mercury 
from the amalgamation tailing at the Buffalo 
mines, Cobalt. This was based on the use of sodium 
sulphide solution as a solvent and m etallic 
aluminium as the precipitant. From tim e to time 
attem pts have been made to apply this procedure 
to the treatment of ores, electrolytic precipitation 
being proposed in some cases in lieu of precipitation 
by metallic aluminium. To date no practical

application of this process has been forthcoming. 
Tests that were made under the supervision of 
the author showed that one of the fundamental 
difficulties is the excessive destruction of the 
solvent. Sodium sulphide in dilute solution is 
extremely' sensitive to oxidation by atmospheric 
air and this oxidation is catalyzed in an extra­
ordinary way by the presence of iron oxide. Sodium 
sulphide in solution reacts readily with limonite or 
hem atite to form ferrous sulphide and the films 
of ferrous sulphide so formed are rapidly' oxidized 
by dissolved oxygen. Moreover, the reaction 
between ferric oxide and sodium sulphide results 
in the destruction of a certain amount of the sodium 
sulphide, since the iron is reduced to  the ferrous 
condition. As practically all quicksilver ores 
contain more or less oxidized iron, the difficulty- 
is fundamental.

Several processes based on the use of chlorine 
or hypochlorite in aqueous solution have been 
proposed recently. These reagents will act as 
solvents for mercuric sulphide, but no practical 
means have been developed for the recovery of 
mercury from the resulting solution. Theie are 
also other drawbacks. In this connexion, it is well 
to point out again that the direct furnace treat­
ment of quicksilver ores is not only simple and 
inexpensive but metaOurgically' efficient. The 
quicksilver industry presents no general complex 
ore problem.

S u m m a r y . — The direct furnace treatment of 
quicksilver ores remains the standard practice and 
when suitable attention is given to the design of 
the plant leaves little to be desired. The problem 
of treating a large tonnage of ore below the necessary- 
furnace grade may be solved under favourable 
conditions by wet screening followed by flotation 
and the retorting of the concentrate. There is 
a very apparent need for economical methods for 
use during the development of a property or where 
operations are necessarily on a small scale. Hand 
sorting and retorting have been the chief reliance 
in this connexion. However, this practice is 
successful only where a relatively' high-grade 
product, say 5 to 10% Hg, can be economically- 
produced by sorting. When this is not possible 
a small furnace plant or a small flotation plant and 
battery- of retorts offer the best solution.

C h rom iu m .— In ,Part I of the "Mineral Re­
sources of the United States, 1928,” Department of 
Commerce, Lewis A. Smith shows that rapid 
expansion in the consumption of chromium, begun 
in 1922, has continued in recent y-ears, and present 
indications point to a further increase in consump­
tion. The most noteworthy- recent developments 
include the extensive adoption of chromium 
plating, especially- for automobile parts ; the 
increased utilization of rustless iron and steel and 
nickel-chromium s te e l; and the further substitution 
of chromite refractories for magnesite refractories, 
owing to a favourable price. The tanning industry 
appears to be turning more and more toward 
chromium reagents, and the demand for chromium 
pigments seems to have been maintained.

The estimated world production of chromite 
in 1928 was about 449,000 metric tons, an increase 
of 41,000 tons over 1927. The production in 
Rhodesia increased slightly to 199,060 metric tons 
in 1928 and was about 44% of the estimated world 
output. The exports from New Caledonia in 1928, 
were 56,698 metric tons, compared with 42,885
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tons in 1927. Practically all Cuban production 
is shipped to  the United S ta te s ; imports from 
Cuba into the United States amounted to  34,248 
metric tons in 1928, compared w ith 17,256 tons in 
1927. Production in Greece in 1928 is reported as 
20,953 metric tons, but imports into the United  
States from Greece, which usually account for a 
large part of the actual Grecian output, decreased 
24% in 1928. The Union of South Africa produced 
31,756 metric tons in 1928. Brazil, India (British), 
Japan, Russia, Turkey, the United States, and 
Yugoslavia also contributed to the world total ; 
the figures for three of these countries are not yet 
available.

From a world-wide view  of the chromite situation, 
considering past production, consumption, prices, 
potential production, and producing capacity, 
the deposits of Rhodesia, India, Union of South 
Africa, Turkey, Greece, and New Caledonia appear 
capable of supplying the world demand with ease 
for m any years.

C o p p e r ,  L e a d  a n d  Z i n c  M i n i n g  P r o d u c t i o n  
i n  t h e  U n i t e d  S t a t e s . — Figures showing the  
smelter and refinery output of copper, lead and 
zinc in the United States in 1929 have been issued 
recently by the United States Bureau of Mines. 
The smelter production of copper from domestic 
ores in 1929 was 1,015,000 short tons and the  
refinery production of new copper from domestic 
and foreign sources was 1,386,000 tons. The output 
of primary refined lead from dom estic sources in 
1929 was 689,000 short tons and from dom estic 
and foreign sources 792,000 tons. The smelter 
output of primary zinc from domestic ores in 
1929 was 610,700 short tons and from domestic 
and foreign ores, 624,000 tons. All figures shown 
in the following resume and table are of estim ated  
recoverable m etal output of the mines and should 
not be confused with figures of smelter and refinery 
production.

The output of recoverable copper by the mines 
in the United States in 1929 was about 995,900 
short tons as compared with an output of 904,898 
tons in 1928, an increase of about 10%. The 
mine production in 1929 was only 7,000 tons below 
the record production of 1916 and is second only  
to  the output of th at year. There were increases 
in all of the important copper-producing States 
w ith the exception of Nevada where production 
decreased from 79,438 tons to 66,000 tons, and 
Alaska where a small decrease was noted. Arizona, 
the m ost im portant State, had an estim ated  
production of 416,800 short tons, compared with  
366,138 tons in 1928. U tah’s production was 
160,100 tons compared w ith 146,618 tons in 1928 
and M ontana’s 149,300 tons, compared w ith 124,131 
tons in 1928.

The recoverable lead contained in ore mined in 
the United States in 1929, exclusive of Virginia, 
was about 647,500 short tons, as compared with an 
output of 627,153 tons in 1928, an increase of 3%. 
The largest output came from the South-eastern 
Missouri district and amounted to  201,700 tons, 
compared with 194,270 tons in 1928. The race 
between Idaho and Utah for second place has been 
very close for the past two years but Idaho 
definitely lead U tah in  1929 w ith 152,100 tons 
compared w ith 143,400 tons. In  1928 these States 
produced 145,323 tons and 145,915 tons w ith  
Utah slightly in  the lead. The output of the Joplin 
district increased from 70,086 tons to  73,500 tons 
in  1929 and the production of all other important

lead-producing States, w ith the exception of 
Colorado, increased. Colorado’s production 
dropped from 26,751 tons to  24,900 tons. The 
price at Joplin of lead concentrates was §85 
a ton at the beginning of the year, rose to §105 
a ton for the weeks of March 23 and March 30, 
from which it  declined to  §85 a ton for the weeks 
of July 13 to August 31, inclusive, rose again to 
$87-50 a ton for the weeks of September 7 to 
October 26, inclusive, and then declined to $75 
a ton, the lowest figure for the year, which held 
during the last eight weeks of the year.

The recoverable zinc contained in ore mined 
in the United States in 1929 was about 731,300 
tons, as compared w ith 695,170 tons in  1928, 
an increase of 5% . The m ine production of zinc 
in 1929 is the largest on record w ith the exception 
of the production of 774,563 tons in 1916. The 
output of the Eastern States was about 153,100 
tons, an increase of 6% over production in 1928, 
of the Central States about 321,000 tons, and of 
the Western States about 257,200 tons. These 
figures compare w ith 144,045 tons for the Eastern 
States in 1928, 319,089 tons for the Central States 
and 232,036 tons for the W estern States. Pro­
duction in  the Joplin district increased from 
297,020 tons in 1928 to  299,600 tons in 1929, 
approxim ately 1%. In all of the W estern States 
except Colorado production was larger in 1929 
than in  1928, the increase am ounting to  59% in 
Idaho. Colorado recorded a decrease of 17% 
in 1929. The price at Joplin of zinc concentrates 
was $40 a ton from the week ending May 19, 1928 
to the week ending February 9, 1929. The price 
rose to $44 a ton for the weeks of March 30 to 
October 26, inclusive, then declined to  close the 
year w ith an average of $36-56 for December.

The accom panying table gives the estimated 
mine production of copper, lead and zinc in the 
U nited States in  1929, in  term s of the recovered 
and recoverable m etal content, in short tons :—

District. Copper. Lead. Z inc.
1929. 1929. 1929.

E a s t e r n  S t a t e s 16,600 — 153,100
C e n t r a i .  S t a t e s —

Tri-State D istrict — 73,500 299,600
S.-Eastern Missouri — 201,700 3,700
Upper Mississippi

Valley . — 1,600 17,700
Michigan 92,500 — —
Other -— 800 9

92,500 277,600 321,000
W e s t e r n  S t a t e s —

Arizona . 416,800 7,800 1,200
California 16,600 600 25
Colorado. 4,200 24,900 29,700
Idaho 2,400 152,100 49,600
Montana 149,300 19,800 84,800
Nevada . 66,000 8,200 7,000
New Mexico . 50,000 11,000 34,000
Oregon . 400 13 —
South D ak ota . — _ —
Texas 200 500 —
Utah 160,100 143,400 50,200
W ashington 600 400 700
W yom ing — — —

866,600 368,700 257,200
Alaska 20,200 1,200

Total . . 995,900 647,500 731,301)
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C e n t r i f u g a l  C o n c e n t r a t i o n , — An investiga­
tion of the centrifugal concentration of certain 
types of ores, especially the application of the 
process to the treatm ent of the slime portion of 
tailings from mills that use gravity-concentration 
methods, has been conducted at the Rare and 
Precious Metals Experiment Station of the United  
States Bureau of Mines, Department of Commerce, 
Reno, Nevada, in co-operation with the University 
of Nevada. A centrifugal bowl designed by H. A. 
Doerner, of the Bureau of Mines, gave encouraging 
results in preliminary tests on slime tailings from 
a mill concentrating a scheelite ore.

In Technical Paper 457, Mr. Doerner states that 
to construct and operate a centrifugal concentrator 
which will develop much more powerful centri­
fugal force than that used in the Bureau of Mines 
tests is entirely feasible. The present machine 
concentrates and recovers particles that are too 
small to be saved by gravity machines, and there 
is no reason to doubt that a larger and more 
powerful centrifuge will effectively concentrate 
particles in a still lower range of sizes. The practical 
limit still remains to be determined.

The present work does not begin to exhaust the 
possibilities of centrifugal concentration. Gravity 
concentration requires a sized or classified feed for 
maximum results. The same is true for centrifugal 
concentration ; but sizing of slimes is out of the 
question, and gravity classification is not effective 
in the lower range of sizes. Centrifugal classifica­
tion, however, is possible and will be necessary to 
realize the full potentialities of centrifugal con­
centration. B y the use of more counter-current 
water or less speed of rotation with the same 
water the centrifugal jig described in the Technical 
Paper will operate as a classifier.

Jigs are primarily adapted to handling a coarse, 
sized feed. “ Surface concentrators,” such as tables 
and vanners, are much more effective on fine, 
classified feed. It is therefore probable that a 
centrifuge employing surface concentration would 
concentrate slimes better than the present jig 
type of centrifuge. The Bureau of Mines has 
recently constructed a centrifugal bowl that employs 
surface concentration in a manner exactly like that 
of an advanced type of slime table. Preliminary 
tests have given encouraging results.

There seems to be nothing to  prevent the 
development of m any types of centrifugal concen­
trators corresponding to the various gravity 
machines, such as jigs, tables, and classifiers. 
Although concentration of slime is the most 
promising field, the centrifuge will also concentrate 
fine sands. Any competition with gravity machines 
in the latter field must be based upon capacity 
rather than recoveries or grade of product.

Testing a centrifugal concentrator involves 
unusual difficulties because it is not possible 
adequately to observe the concentrating action. 
The reason for any result must be deduced from 
theoretical considerations. Large machines are 
expensive, and their construction must be justified 
by results obtained in small experimental units. 
It is difficult, if not impossible, to obtain as good 
results in a small machine as in a large one, and it is 
hard to devise satisfactory details of design and 
operation for a small u n it ; therefore progress 
has been slow and failures frequent.

The Bureau of Mines believes that centrifugal 
concentration should be tested in the following 
fields

(1) Concentration of heavy minerals from the 
slime tailings or re-ground middlings of mills using 
gravity concentration.

(2) Elim ination of colloids from a crushed ore 
as a preliminary to flotation or leaching operations. 
The presence of excessive colloids in a milled ore 
m ay cause difficulties in, and greatly reduce the 
capacity of, plants using flotation or leaching 
operations. B y passing the slime portion of such 
an ore through a centrifugal concentrator it may be 
possible to eliminate the colloids with only a small 
loss of valuable mineral and to obtain a colloid- 
free concentrate much richer and of smaller bulk 
than the original slime. In a problem of this type 
the centrifuge should be adjusted to give a low ratio 
of concentration, thereby obtaining the maximum  
recovery. The increase in plant capacity obtainable 
by such elimination of slime is worthy of con­
siderable study.

(3) Treatment of ores that slime badly. There 
are m any known deposits of ore that are not 
amenable to flotation and that slime so badly 
when milled that gravity concentration will not 
obtain recoveries large enough for profitable 
operation. In many instances centrifugal concen­
tration of the slimes m ay add enough to the 
recoveries to allow a profit.

(4) Centrifugal concentration of slimes from the 
tailing dumps of gravity concentration mills.

(5) Cleaning and dewatering of flotation concen­
trates and possibly the separation of lead and 
zinc from flotation concentrates.

(6) Recovery of flour gold, tellurides, and amalgam 
from the tailings of amalgamation mills.

S t a t i s t i c s  o f  L e a d  P r o d u c t i o n . — In Economic 
Paper 5 of the United States Bureau of Mines, 
Department of Commerce, Lewis A. Smith and the 
Staff of the Common Metals Division of the Bureau 
deal with the production of lead since 1800. In 
commenting on the data contained in this review, 
Scott Turner, Director of the Bureau, says that 
world production of lead during the 127 years 
since the beginning of the nineteenth century 
has amounted to more than 58,000,000 short tons. 
It has been estimated that from the beginning of 
man's utilization of lead probably no more than  
5,000,000 tons had been mined prior to 1800. 
Compared with the first decade of the nineteenth 
century, world production of lead for the first 
decade of the twentieth century increased forty­
fivefold. During the 90 years from 1821 to 1910 
there was an average increase in the rate of produc­
tion of more than 51% per decade. Only during 
the period 1912-1921 was the acceleration of world 
production interrupted ; subsequently the rate of 
production recovered to what might have been 
expected from the pre-war trend. Since 1S00 the  
United States has produced nearly 17,400,000 
short tons of lead, or nearly 30% of the world’s 
output. By far the larger part of American pro­
duction has been obtained in the last 50 years, the 
rate of increase of the United States output during 
this period having been much faster than that 
of the world.

The past 127 years have witnessed a geographical 
shift in the production of this metal. During the 
first half of the nineteenth century Europe contri­
buted 884% of the world’s output and North America 
11£%. During the next 50 years Europe produced 
70§% of the world total, North America more 
than 251%, Australia 3£%, and Asia less than  
¿%. During the first 25 years of the present
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century North America produced 47|-% of the world's 
output of lead, Europe about 39 J%, Australasia 
9J%, Asia 2J%, Africa nearly 1%, and South 
America the remaining ¿%. During 1926 and 1927 
North America produced 58J% of the world’s 
total, Europe 251%, Australasia 9§%, Asia 4J%, 
and South America and Africa each about 1%. 
The diminishing importance of Europe and the  
increasing importance of the other continents as 
lead producers constitute the most striking change 
in lead production during the last 35 or 40 years.

During the first decade of the nineteenth century 
the average annual world production of lead was 
estim ated at 24,100 tons. Great Britain produced 
41%, Germany and Spain 21% each, Austria 8%, 
the United States 4%, and Russia, France, and 
Belgium smaller amounts. At the close of the  
century the production had increased thirty­
sevenfold and approximated 900,000 tons. Im ­
portant changes in sources of production had taken  
place. The rapid increase in the United States 
placed it  in the first place by 1881. The production 
of Great Britain, which had dominated the world 
during the first seven decades of the century, 
declined rapidly and at the close of the century 
was less than 6% of the world total. The produc­
tion of Spain and Germany had kept pace w ith the 
expanding world production, and Mexico and 
Australia had become im portant producers.

In the first quarter of the tw entieth century 
nearly 30,000,000 tons of lead was produced, 
double the output of the preceding quarter century 
and 20% greater than the entire output of the  
nineteenth century. As a result of large increases 
in production, the United States acquired a more 
commanding position.

In 1926 and 1927 world production exceeded 
all previous records, averaging 1,847,745 tons per 
year. A more widespread distribution of produc­
tion outside of the United States was attained  
during the period.

The increase in  the production of lead from 1801 
to 1925 averaged 140% per quarter century. 
Such a rate if maintained would indicate a produc­
tion of 71,000,000 tons for the period 1926 to 1950 
and a total of 649,000,000 tons for the twentieth  
century, contrasted w ith 25,000,000 for the  
nineteenth century.

The United States m ay be expected to m aintain  
present production for some years to come, although  
its proportion to the total world output may  
decrease as a result of increased production else­
where. Mexico undoubtedly has large undeveloped 
resources that will sustain an enlarged future 
production. The productive areas of Australia 
apparently have a lim ited life, and unless new  
deposits are found decreases m ay be expected. 
Spain has not as yet attained the pre-war rate of 
production, and future increases are not to  be 
expected. Canada will no doubt produce increasing 
amounts of lead in the future, as will Germany 
upon further development of the upper Silesian 
fields. South America is also believed to  have possi­
bilities as a future source of lead, but Belgium is not 
expected to  increase production to any great extent.

F l o w  o f  G a s e s  T h r o u g h  B e d s  o f  B r o k e n  
S o l i d s . — Although a number of the m ost important 
industrial processes depend upon efficient contact 
between a bed of broken solids and a stream of 
moving gas or vapour, up to  the present tim e very  
little work has been done on the laws that govern 
the flow of fluids through such beds.

The North Central Experim ent Station of the 
United States Bureau of Mines, Minneapolis, has 
undertaken a laboratory study of blast-furnace 
phenomena with the intention of eventually formu­
lating a more or less complete quantitative theory 
of the physical and chemical reactions within the 
furnace. The first phase of this work has been the 
laboratory study of the flow of gases through 
beds of broken solids. In so far as possible the 
results of the work have been formulated into 
general laws, but special attention has been paid 
to  the particular materials entering into the blast­
furnace processes. The data so far obtained from 
this study have been published in Bulletin 307 
by C. C. Furnas.

The data are to  be correlated in a later publica­
tion with data obtained for gas flow in commercial 
furnaces, thus affording a means of intelligently 
criticizing present blast-furnace practice and of 
suggesting and criticizing innovations.

S H O R T  N O T IC E S
M i n i n g  L o w - g r a d e  C o p p e r  O r e . — In Technical 

Publication No. 314 of the American Institute of 
M ining and M etallurgical Engineers, F. W. 
Maclennan describes the m ethod of m ining a low- 
grade ore-body adopted by th e  Miami Copper 
Company.

M i n i n g  i n  S t e e p  S t o p e s . — The South African 
M ining and Engineering Journal for January 25 
contains an article on modified m ining methods, 
which offers suggestions for a method of modified 
shrinkage stoping adaptable to steeply inclined 
workings.

T h e  H a w k e s w o r t h  D e t a c h a b l e  B i t . —L. Berrien 
describes the developm ent and installation of this 
bit in Technical Publication No. 274 of the American 
Institute of M ining and Metallurgical Engineers.

S u b s i d e n c e s  a t  R i o  T i n t o . — Technical Publica­
tion No. 271 of the American Institute of Mining 
and Metallurgical Engineers contains a paper by 
R. E. Palmer on “ Observation on Ground Move­
m ent and Subsidences at Rio Tinto Mines, Spain.”

C o m p r e s s e d  A i r . — The use and cost of com­
pressed air are discussed by R. S. Lewis in Technical 
Publication No. 287 of the American Institute of 
M ining and Metallurgical Engineers.

T h e  N o r a n d a  C o n c e n t r a t o r . — The Bulletin of 
the Canadian Institute of M ining and Metallurgy 
for February contains an article by C. G. McLachlan 
on twelve m onths’ m illing at Noranda.

L e a d  R e f i n i n g . — Lead-refining practice at the 
Bunker H ill sm elter is described by Alfred F. 
Beasley in  Technical Publication No. 303 of the 
American Institute of M ining and Metallurgical 
Engineers.

T a n t a l u m . — G. W. Sears treats of the progress 
in the production and use of tantalum  in Technical 
Publication No. 279 of the American Institute of 
M ining and Metallurgical Engineers.

F l o t a t i o n . — Chemical reactions in flotation pro­
cesses are dealt w ith by A. F. Taggart, T. C. Taylor, 
and A. F. Knoll in Technical Publication No. 312 
of the American Institute of Mining and 
Metallurgical Engineers.

P h o t o - E l e c t r o  M e t a l l u r g y . — R. W. Drier 
describes a new m ethod of separating minerals, 
m etals, and metallurgical products in Industrial 
and Engineering Chemistry for February.



MARCH, 1930 191

C l a s s i f i e r  E f f i c i e n c y . — Technical Publication  
No. 275 of the American Institute of M ining and 
Metallurgical Engineers contains the results of an 
experimental study of classifier efficiency by A. W. 
Fahrenwald.

C o n d u c t i v i t y  o f  A s b e s t o s . — R elative heat 
conductivities of asbestos have been studied by
H. W. Gartrell and the results of this research are 
contained in the Mining Review of the South 
Australian Department of Mines for the half-year 
ended June 30 last.

L e a d  A s s a y . —A rapid volumetric method for the  
determination of lead in alloys containing lead, tin, 
and antimony, and the use of a new end point 
indicator, are described by R. C. W iley in Industrial 
and Engineering Chemistry for January 15.

L a t e r i t e . — J. B. Scrivenor discusses the defini­
tion and use of the term ‘ ‘ laterite ” in the Malayan 
Agricultural Journal for December last.

M a g n e s i t e  i n  C a n a d a . — The Canadian 
Magnesite Industry is reviewed by F. E. Lathe in 
an article appearing in Industrial Canada.

E a s t  A f r i c a n  G e o l o g y . —The geology of the  
Lower Shire-Zambesi area forms the subject of an 
article by F. Dixey, which appears in the Geological 
Magazine for February.

E n g e l s  C o p p e r  D e p o s i t s ,  C a l i f o r n i a . — A. 
Knopf and C. A. Anderson discuss the problem of 
the genesis of the Engels copper deposits of Plumas 
County, California, in Economic Geology for January.

C h i h u a h u a ,  M e x i c o . —Technical Publication  
No. 304 of the American Institute of Mining and 
Metallurgical Engineers contains an account of the 
geology of the Parral Area of the Parral District by
H. Schmitt.

I r o n - o r e  i n  V e n e z u e l a . —The Pao deposits of 
iron-ore in the State of Bolivar, Venezuela, are 
described by E. F. Burchard in Technical Publica­
tion No. 295 of the American Institute of Mining 
and Metallurgical Engineers.

S a n d  S p e c i f i c a t i o n s . — The classification and 
specifications of siliceous sands are dealt with by 
Ralph Tuck in Economic Geology for January.

G a s  B u b b l e s  i n  C a p i l l a r y  S p a c e s . — I .  I.  
Gardescu examines the behaviour of gas bubbles in 
capillary spaces in Technical Publication No. 306 
of the American Institute of Mining and Metal­
lurgical Engineers.

S t e a m - N o z z l e s . — The Institution of Mechanical 
Engineers has issued the sixth report of the Steam- 
Nozzles Research Committee.

R E C E N T  P A T E N T S  P U B L IS H E D
A copy of the specification o f any of the patents mentioned in  

this column can be obtained by sending Is. to the Patent Office, 
Southampton Buildings, Chancery Lane, London, W.C. 2, with 
a note of the number and year of the patent.

18,129 o f  1928 (292 ,611 ) .  S o c i é t é  A n o n y m e  d e s  
M a n u f a c t u r e s  d e s  G l a c e s  e t  P r o d u i t s  C h i m i ­
q u e s  d e  S t . - G o b a i n ,  C h a u n y  e t  C i r e y ,  Paris. 
Artificial crystalline abrasives having a base of 
alumina are manufactured by heating a mixture of 
ground bauxite, with a small proportion of fluorides 
or fluo-silicates of alkalies or alkaline earths, to a 
temperature of about 1,300-1,350° C . without, fusing.

19,431 o f  1928 (323,765).  B. L e e c h  and F. 
H a m m o n d ,  Macclesfield. Binary alloys are produced 
by electrolytic deposition from solutions containing 
two depositable components. It is found that 
through certain small ranges of variation of the  
solution components, which may be called critical

ranges, alloys of certain definite proportions are 
deposited. The method particularly applies to  
alloys of iron and nickel.

22 ,616  o f  1928 (323 ,718) .  N .  V .  P h i l i p s '  
G l o e i l a m p e n f a b r i e k e n ,  Holland. Metals of 
the zirconium group of the periodic classification 
table are used for the reduction of alkali and 
alkaline-earth metal compounds. An excess of 
one of the reducing metals is heated in a vacuum  
or in an inert gas together w ith one or more of 
the particular compounds, when reduction takes 
place.

23 ,249  o f  1928  (303 ,347).  S o c i £ t £  A l s a c i e n n e  
d e  P r o d u i t s  C h i m i q u e s ,  Paris. Partially de­
hydrated copper hydroxides, whose composition 
can be controlled and stabilized, are found to be an 
improvement on the usual copper-hydroxide 
catalyst employed for de-hydrogenation processes.

23 ,832 o f  1928 (323,021) and 35,329  o f  1928 
(323,332).  I. G. F a r b e n i n d u s t r i e  A.-G., Frank­
fort-on-Main. Material from which a carbonyl 
is to be obtained is mixed before treatment with a 
substance which prevents sintering, whereby the 
activity of the metal towards carbon monoxide 
is increased and lower temperatures can be used 
with increased efficiency. It is also found that 
the process can be carried out effectively by  
suspending the reaction material in a paste or 
melt, using, for example, paraffin oil or molten 
paraffin wax as suspension media.

24 ,848 o f  1928 (323,466).  G. B u r g .  Charlotten- 
burg. A process for th e preparatory treatm ent 
of ores containing precious metals in  a very  finely 
divided form, w hereby th e m etal is coagulated 
and remains in the raw m aterial in  such a form as 
to  be am enable to  further treatm ent for recovery.

29 ,358  o f  1928 (309,476).  B a l z - E r z r o s t u n g  
G. m . b .  H., Gleiwitz, Germany. A modification 
of a process for the roasting of zinc-blende (Pat. 
No. 303,055) in which roasting air is withdrawn 
by means of a fan from one part of the kiln and 
reintroduced into other parts of the kiln.

579  o f  1929 (323,919).  I. G. F a r b e n i n d u s t r i e
A.-G., Frankfort-on-Main. The production of 
pure-sulphur from solutions of ammonium poly­
sulphides.

17,290 o f  1929 (321 ,919).  H. D. E l k i n g t o n ,  
London. Sulphur is removed from gases containing 
sulphur vapour by causing the vapours to come in 
contact with solid condensing elements which are 
maintained at temperatures which allow the 
condensed sulphur to flow off in a liquid condition.

NEW BOOKS, PAM PHLETS, Etc.
Copies of the books, etc., mentioned below can be obtained 
through the Technical Bookshop of The M ining Magazine, 
724, Salisbury House, London, E.C. 2.

A n  O u t l i n e  o f  M e t a l l u r g i c a l  P r a c t i c e .  —B y
C a r l e  R. H a y w a r d .  Cloth, octavo, 612 pages, 
illustrated. Price 30s. London : The Library
Press.

T h e o r i e  d e r  E r d b e b e n w e l l e n  ; B e o b a c h ­
t u n g e n  ; B o d e n u n r u h e .  Handbuch der 
Geophysik, Band IV, Lieferung 1. B y B. G u t e n ­
b e r g .  Paper covers, 298 pages, illustrated. Price 
to subscribers 22 M. ; copy 30 M. Berlin : Gebrüder 
Borntraeger.

G m e l i n s  H a n d b u c h  d e r  a n o r g a n i s c h e n  
C h e m i e :  E i s e n .  Teil B ,L ieferung2, pp. 313-512. 
Paper covers, illustrated. Price 32 m arks; to 
subscribers 25 marks. B er lin : Verlag Chemie,
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M i n e r s  W e l f a r e  F u n d .  Committee Reports 
1929. Paper covers, 73 pages, illustrated. Price 
Is. 6d. London : H.M. Stationery Office.

R e p o r t s  a n d  P a p e r s  r e l a t i n g  t o  R e s e a r c h  w i t h  
C o a l  D u s t ,  F i r e d a m p  a n d  o t h e r  s o u r c e s  o f  
D a n g e r  i n  C o a l  M i n e s .  Publications of the  
Safety in  Mines Research Board, Vol. IV, 1928. 
Price 2d. London : H.M. Stationery Office.

M i n e  R e s c u e  A p p a r a t u s  : T h e  S . M . R . B .
G a s  M a s k .  B y S. H. K a t z  and C. S. W .  G r i c e .  
Paper covers, 37 pages, illustrated. Price 9d. 
Safety in  Mines Research Board Paper No. 57. 
London : H.M. Stationery Office.

B r i t i s h  C o l u m b i a  : Report on the Taku
River Area, Atlin Mining D ivision, North-W estern 
Mineral Survey District. B y  J. T. M a n d y .  Paper 
covers, 22 pages, illustrated. British Columbia 
Departm ent of Mines Bulletin No. 1, 1930, Victoria,
B.C.

S o u t h  A u s t r a l i a  : Mining R eview  for the
half-year ended June 30, 1929. No. 50. Paper 
covers, 105 pages, illustrated. Adelaide : D epart­
ment of Mines.

K a l g o o r l i e .  Geology and Ore Deposits of the  
Boulder Belt, Kalgoorlie. B y Dr. F. L. S t i l l w e l l .  
Paper covers, 110 pages, illustrated. Bulletin  
No. 94 of the Geological Survey of W estern 
Australia.

S u m m a r i z e d  D a t a  o f  L e a d  P r o d u c t i o n .  By
L e w i s  A. S m i t h  and others. Paper covers, 44 
pages, illustrated. Price 15 cents. Economic 
Paper 5, United States Bureau of Mines, W ashington.

M a n g a n e s e  a n d  M a n g a n i f e r o u s  O r e s  i n  1928.  
B y  L e w i s  A. S m i t h .  Mineral Resources of the  
United States, 1928— Part I (pp. 205-259). Price 
10 cents. W ashington : Bureau of Mines.

S i l v e r ,  C o p p e r ,  L e a d  a n d  Z i n c  i n  C e n t r a l  
S t a t e s  i n  1928.  Mine Report. B y J. P. D u n l o p  
and H. M. M e y e r .  Mineral Resources of the  
United States 1928— Part I (pp. 169-203). Price 
10 cents. W ashington : Bureau of Mines.

G y p s u m  i n  1928.  B y R. M. S a n t m y e r s  and 
J. M i d d l e t o n .  Mineral Resources of the United  
States, 1928. Part II (pp. 155-174). Price 5 cents. 
W ashington : Bureau of Mines.

Q u i n ’s M e t a l  H a n d b o o k  a n d  S t a t i s t i c s ,  1 930 .  
Compiled by L. H. Q u i n .  Cloth, pocket size, 284 
pages. Price 5s. London : The Metal Information 
Bureau.

C O M P A N Y  R E P O R T S
P e n a w a t  ( M a l a y a )  T i n  D r e d g i n g . —This com ­

pany was formed in  1927 to  work alluvial tin  
property in the K inta District, State of Perak,
F.M.S. The report for the year ended August 31 
last shows that No. 1 dredge was completed on 
May 17 and No. 2 on July 15. During the period 
under review No. 1 dredge treated 208,303 cu. yd. 
of ground and recovered 33 tons of tin  concentrates, 
while No. 2 dredge treated 83,000 cu. yd. to recover 
1 7 6  tons. The concentrates realized $65,500 which 
has been credited to  developm ent account.

L o w e r  B i s i c h i  ( N i g e r i a )  T i n  M i n e s . — This 
com pany was formed in 1912 to  acquire alluvial 
tin  property in Northern Nigeria and further 
areas were acquired in 1919. The report 
for the year ended September 30 last shows 
th at 76 tons of tin  concentrates was recovered 
during th e  year as compared w ith 67J tons 
the year before. Of the 76 tons, 51J tons came 
from the Lower Bisichi areas and 2 4f tons from

the Rudos areas. The year’s working resulted in a 
profit of ¿(1,373, which was carried forward. 
Negotiations are in progress for the acquisition, in 
conjunction w ith another com pany, of a mining 
lease of 58'54 acres and of an exclusive prospecting 
licence over 4,523 sq. miles in the Mada District.

D IV ID E N D S  D E C L A R E D
A m a l g a m a t e d  Z i n c . — 4%, payable April 10.
A n g l o - A m e r i c a n  C o r p o r a t i o n . —2s. 3d., less 

tax, payable February 27.
B a l a g h a t  G o l d  M i n e s . — Pref. and Ord., 6 d . 

less tax , payable March 27.
C h a m p i o n  R e e f . — Is. 3d. less tax , payable 

March 15.
C o n s o l i d a t e d  M i n e s  S e l e c t i o n . — 2s., less tax.
K i n t a  K e l l a s  T i n  D r e d g i n g . — 3d., less tax, 

payable March 5.
K r a m a t  P u l a i . — Is., less tax , payable March 13.
M a l a y a n  T i n  D r e d g i n g . — 6d., less tax, payable 

March 14.
M y s o r e  G o l d . — Is., less tax , payable March 29.
N o r t h  B r o k e n  H i l l .— 2s. 6d., payable March 31.
N u n d y d r o o g . — Is. 9d., less tax, payable April 3.
R a w a n g  C o n c e s s i o n s . — Is., payable March 28.
R e n o n g  T i n  D r e d g i n g . — Is. 6d., payable 

February 24.
S t .  J o h n  d e l  R e y . — Is. 6d., less tax, payable 

May 2.
S o u t h  A f r i c a n  G o l d  T r u s t . —2s., less tax, 

payable March 27.
S o u t h e r n  M a l a y a n  T i n  D r e d g i n g . — 4£d., less 

tax , payable March 14.
S o u t h e r n  P e r a k  D r e d g i n g . — 6d., less tax, 

payable March 13.
T e m o h  T i n  D r e d g i n g . — Is., less tax, payable 

March 25.
W a n k i e  C o l l i e r y . —  Is., less tax, payable 

March 11.
W i t b a n k  C o l l i e r y . — 6d., payable April 3.

N EW  C O M PA N IES REGISTERED
B a r i m a  B a r a m a  G o l d f i e l d s . — Registered

as a private com pany February 21. Nominal
Capital : ¿60,000 in 100,000 “ A ” shares of 5s. 
each and 140,000 “ B ” shares of 5s. each. Objects : 
To search for, mine, and deal w ith minerals or other 
natural products in British Guiana or elsewhere.

B r i t i s h  A m e r i c a n  M i n e s . — Registered as
a private company February 11. Nominal Capital: 
¿100,000 in ¿1 shares. O bjects: To investigate
and explore and finance the investigation and 
exploration by others of m ining properties and 
propositions of all descriptions, including properties 
or territories containing mineral or other oils ; to 
investigate and compile statistics and finance the 
investigation and com pilation of statistics by others 
w ith regard to the stocks, shares and securities of 
m ining and oil companies whether quoted on the 
London, New York, or any other Stock Exchange 
or not, and to  join or co-operate w ith others in 
New York or elsewhere in so doing ; to  carry on 
all kinds of exploration business, etc. Directors: 
W. Broadbridge and P. K. Horner. Office: 62 
London W all, E.C. 2.

S o u t h  T i g o n  M i n i n g . — Registered February 26. 
Nom inal C ap ita l: ¿200,000 in  5s. shares. Objects : 
To acquire and turn to account mineral or other 
product-bearing properties in any part of the 
world. Directors : P. R. Hughes and F. T. Cottell.
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B R I T I S H  
C O L U M B I A

The Mineral Province o f  Canada

British Columbia has produced approxim ately  

$ 1 , 1 8 4 , 2 0 0 , 0 0 0  worth of mineral products.

A nnual M ineral Production Values ;

1919 . . . $33,296,313
1921 . . . 28,066,641
1923 . . . 41,304,320

1925 . . . $61,492,242
1928 . . . 65,372,583
1929 (estimated) 70,030,976

G old, p lacer  and lode, silver, copper, lead, zinc, coal, 
and m any m isce lla n eo u s m inerals m ake up this output.

SPECIAL REPORT on the T A K U  RIVER A R E A , ATLIN MINING DIVISION,
is now available. This report describes in detail the important features of this 
mineralized area, which is now attracting much attention.

Copies of same may be obtained, together with the P relim inary R eview  and  
Sum m ary o f M ining O perations for th e  Y ear 1929 , and Annual 
Reports, etc., free of charge, upon application to—

T H E  H O N . T H E  M IN IS T E R  O F  M IN E S, 
V ic to r ia , B.C .,

or
B R IT ISH  C O L U M B IA  H O U SE ,

R E G E N T  S T R E E T ,  L O N D O N ,  S . W .  1.
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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

SO U TH  A FR IC A N  GOLD TRUST, LTD.
Directors : E. Birkenruth (Chairman), O. V. G. Hoare, Sir Godfrey Lagden, H. C. Porter, James 
Prinsep. Secretary : W. R. Francklin. Office : 49, Moorgate, London, E.C. 2. Formed 1894.

C apita l: / l , 000,000.

Business : Finance of and investm ent in mining and other companies in various parts of the world.

The ordinary general meeting of the South African 
Gold Trust, Ltd., was held on March 13, 1930, at 
River Plate House, London, E.C., Mr. E. 
Birkenruth (Chairman of the company) presiding.

The Secretary (Mr. W. R. Francklin) having  
read the notice convening the meeting and the 
report of the auditors,

The Chairman said : Gentlemen, before pro­
ceeding to the business before us to-day I feel 
sure you will wish to associate yourselves w ith the 
expression of regret w ith which the Directors 
received the resignation from the Board of the late 
Chairman, Lord Harris, at the end of last year. 
My colleagues have elected me as their Chairman 
and I need hardly assure you that m y best services 
will be given to this Company of which I have 
been a director for m any years during which I have 
been in daily touch with its affairs. I think we may 
consider ourselves fortunate that in spite of 
troublous tim es our revenue from the operating 
Company places us in a position to-day to  recom­
mend the same final dividend as last year. This 
satisfactory result is mainly due to certain profitable 
realizations to  which I shall presently refer and 
if I may assume that it  is your pleasure to  take 
the Directors’ report and accounts as read I will 
proceed to the accounts and compare them  with  
those of the previous year.

Taking the accounts of the New Gold Trust, 
which as you are aware is the operating Company, 
first, the profit and loss account shows that the 
gross profit amounted to ¿186,290 8s. 3d. as against 
¿192,556 0s. 9d. last year. Deducting therefrom  
the Directors’ fees and commission on profits 
which remain the same as last year, and Office 
Management ¿7,902 19s. 4d. (against ¿7,761 3s. 
last year) this leaves a balance of ¿173,369 11s. l id .  
against ¿179,777 0s. 9d. last year. Depreciation  
amounted to ¿33,156 8s. 6d. and the interim  
dividend of 2i%  absorbed ¿25,000. Income Tax  
amounted to ¿22,486 Is. 2d. against ¿5,476 17s. 5d. 
last year the increase being due to the incidence 
of taxation in that the profits of 1928 largely 
exceeded the profits of 1927 and became payable 
in the year under review. Adding to the balance 
of ¿173,369 11s. l id .  the balance brought forward 
from last year, namely, ¿3,555 7s. 4d. there remains 
an available balance of ¿96,282 9s. 7d. compared 
w ith ¿103,555 7s. 4d. last year. After allocating 
¿25,000 to reserve a final dividend of 54% has been 
declared which leaves ¿16,282 9s. 7d. to  carry

forward to next year and places the old Company 
in a position to  recommend the final dividend to 
which I shall presently refer. Profits from dividends 
were ¿78,102 as against ¿93,146 in the previous 
year whilst profits from sales were ¿113,066 as 
against ¿108,196. The reduced amount derived 
from dividends is largely due to the lower dividend 
received from the Sub Nigel Company—but the 
recent favourable mine developments give hope 
for improved results from that source in the near 
future. As regards the am ount written off for 
depreciation of investm ents we have considered it 
prudent in these tim es to  make a somewhat drastic 
revision of our assets with the result that we have 
w ritten off the amount referred to  and I am pleased 
to say that after this weeding-out our total assets 
show a satisfactory appreciation at to-day’s prices. 
Turning to  the Balance Sheet Capital authorized 
and issued is unchanged. The larger debit to 
sundry creditors ¿94,875 9s. 4d. against
¿69,330 3s. 6d. last year is accounted for by the 
increased amount of income tax  due. Contingent 
Liabilities are ¿97,439 4s. against ¿85,168 14s. 
last year the difference representing the balance 
between new commitments and the maturing of 
liabilities. Per contra the figure at which our in­
vestm ents stand is ¿970,416 Is. 5d. against 
¿1,035,873 8s. 8d. showing a decrease whilst on 
the other hand Loans at Short Call and on Fixed 
D eposit are up from ¿17,325 14s. lOd. to
¿165,475 7s. 7d. of which ¿162,000 on Fixed Deposit 
represents the proceeds of sales to  which I shall 
presently refer, which have been placed on deposit 
for the tim e being. Advances and Loans 
¿48,810 0s. 2d. against ¿53,087 16s. 3d., Sundry 
Debtors ¿31,845 19s. 4d. against ¿37,977 11s. 
last year and Cash at Bankers call for no special 
comment. Turning to the accounts of the old 
Company whose m eeting we are holding to-day 
and taking the balance sheet first the issued capital 
remains the same and the reserve of ¿50,000 is 
intact. The preference dividend is practically the 
same as last year. The credit side shows our 
holding in New Gold Trust, the dividend and the 
loans at short call to that Company and Cash at 
Bankers. The profit and loss account shows that 
after taking credit for the balance at December 31, 
1928, of ¿22,292 13s. l id .  and adding thereto 
¿2,470 4s. 4d. being interest on loans plus the 
dividends from N e w . Gold Trust ¿80,000 and 
deducting therefrom the Preference dividend 
amounting to ¿25,785 and the interim dividend 
of ¿21,487 10s. paid in August there is a balance of 
¿57,490 8s. 3d. carried to the Balance Sheet and 
available for a final dividend on the Ordinary

40



THE MINING MAGAZINE

shares. As you know we recommend you to take 
a final dividend of 10% or 2s. per share less tax  
at 3s. 1.67d. in the /  making together with the 
interim dividend paid 15% for the year absorbing 
¿42,152 Is. 8d. and leaving to be carried forward 
¿15,338 6s. 7d. as against ¿22,292 13s. l id . last 
year. May I make it quite clear at this stage that 
although there are reasons often explained for 
carrying on our two companies as separate entities 
the fact that this Company owns all the shares in 
the New Gold Trust obviously denotes common 
ownership of assets and that therefore the 
fluctuation in the carry forward is unimportant 
so long as the combined carry forward of both 
companies is satisfactory. It will thus be seen that 
the combined carry forward in December, 1928, 
was ¿25,848 Is. 3d. whilst in the year under review  
it was ¿31,620 16s. 2d. and that the decrease in this 
Company's carry forward just referred to is thus of 
no consequence. The same remark I may say 
applies to the reserve. The combined reserve of the 
two companies at December, 1928, was ¿100,000 
whilst it now stands at ¿125,000. A list of the 
Company’s principal investm ents has as you are 
aware been included in the report and as you will 
see on comparing the same with the list given by 
the Chairman at last year's meeting of shareholders 
there has been no material change in the bulk of 
our assets. It will however be obvious to you that 
until such time as our stable revenue may enable 
us to pay you a dividend that will be satisfactory 
to you it must be our endeavour to supplement 
our present income by profitable dealings and we 
were fortunate in being able to make certain 
profitable realizations including our holding in the 
American Potash and Chemical Corporation in 
the earlier part of the year which not only obviated 
the necessity of making further realizations during 
the recent market depression but places us in the 
position to make re-investments under more 
favourable conditions. We have availed ourselves 
of that position to some extent notably by acquiring 
a substantial interest in the Consolidated Main 
Reef Gold Mining Company and also by increasing 
our holding in the Lake View and Star Company 
and Amalgamated Mining Trust Ltd. but as you 
will have noted we still have a considerable amount 
of liquid capital at our disposal which we hope to 
employ usefully during the current year.

Turning now to the list of our principal invest­
ments, I will deal in detail with the more important 
items but shall be glad to answer any questions 
to the best of m y ability.

The Amalgamated Mining Trust, in which we 
retain a substantial holding paid an interim dividend 
of Is. per share in October last and as that Com­
pany’s financial year has not yet ended I am 
unable to-day to  forecast the final result of its 
operations.

Apex (Trinidad) Oilfields paid dividends during 
its financial year which ended in September, 1929, 
of 52i% . At the last meeting of shareholders the 
Chairman stated that there was every prospect of 
the output for the current year being not less than 
for the previous year and he confirmed his views 
expressed three years ago regarding the probability 
of a long life for the Company.

Our investm ent in the British Celanese 2nd 
Mortgage Bonds and First Preference shares calls

for no special comment, and as regards our holding 
of Common shares in the Celanese Corporation of 
America you may have noted from that Company’s 
recently published report that its profits for the 
year ended December, 1929, exceeded the previous 
year’s profits by more than §1,000,000. It is 
anticipated that in spite of price reductions the 
current year's profit should show a further increase 
as a result of the enlarged productive capacity 
of the factories, so that a dividend on the Common 
shares may reasonably be expected at the close of 
the current financial year.

The Consolidated Main Reef Mines paid an 
interim dividend of 5% in February last, and our 
information regarding the prospects of this Company 
is of a uniformly satisfactory nature.

The Gold Fields American Development Company 
Limited is principally interested in the American 
Potash and Chemical Corporation, the South 
American Gold and Platinum Company and the  
Celanese Corporation of America. In addition it 
has recently acquired considerable interests in 
American U tility  concerns together with shares in 
promising tin  ventures. Our holding in this 
Company which up to the present has not been a 
source of revenue now bids fair to  become con­
tributory thereto during the current year.

I now come to  our investm ents in Western 
Australia, namely, in the Lake View and Star 
Company and the Wiluna Gold Corporation which 
are of particular interest in view of their prosperous 
future indicated by the present course of develop­
ment.

In the case of Lake View and Star, recent develop­
ment has established the correctness of Dr. 
Maclaren’s forecast of the existence of highly 
important ore bodies in the Horse Shoe Mine 
hitherto undeveloped. This fact coupled with the 
discovery of high grade ore in some of the sections 
of the Horse Shoe property worked by the old 
Company and the finding of rich telluride ore in 
the Lake View section have amply confirmed our 
belief that our holding in this Company will become 
a highly profitable one. It is anticipated that the  
first section of the new treatment plant will be in 
operation within the next two or three months 
and from that period onwards the monthly profits 
should be substantial.

Rapid progress is being made with the erection 
of the Wiluna plant, this being facilitated by the 
completion of the railway to  the property. The 
development of the mine continues to reveal large 
and important bodies of ore, a particularly satis­
factory feature of this work being the great width 
and high values exposed in recent development 
work on the W est lode at a depth of about 300 ft.

As the result of recent satisfactory arrangements 
the lease held by the Mexican Corporation over the 
Fresnillo Mine has been merged with the interest 
of the owners thereof in the Fresnillo Mining 
Company, the Mexican Corporation owning just 
over a half interest in the latter. The developments 
on the Fresnillo Mine have been uniformly good 
during the past year though the recent fall in the 
price of lead, zinc and silver has correspondingly 
reduced the excellent profits hitherto earned.

The fall in the value of lead has also militated 
against the profit earning capacity of Mill Close 
Mines, whilst development and exploratory work
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in the mine have resulted in the opening up of 
im portant bodies which at the normal price of lead 
should prove highly profitable ore. Meanwhile 
the general outlook at this property is entirely 
satisfactory.

As regards Moler Products, although the profit 
earning stage has not ye t been reached the Com­
pany's affairs are steadily m oving in that direction 
and the attention which has been given to the  
insulating side of its business is expected to  show 
tangible results in the near future.

W e are advised that the plant of the South 
American Copper Company which was referred to  
last year as being built has commenced operations 
but some weeks will elapse before production is 
fairly under weigh. As regards developments 
there are indications of the rediscovery of an im ­
portant section of the main ore body which was 
cut off by  faulting, but the importance of this 
discovery cannot be gauged until further prospecting 
has been done.

The Sub Nigel Company to  which I have already 
referred paid dividends am ounting to  40% during 
our financial year. I t is likely  to  remain a consistent 
dividend payer and recent developments give hope 
of increased profits in the not distant future. 
Besides our holding in Sub Nigel we retain interests 
in Government Gold M ining Areas, New Modder- 
fontein Gold Mining Company and Robinson Deep 
A shares which holdings require no special comment. 
I m ay however add th at the recent acquisition 
of the Village Deep Mine by Robinson Deep affords 
additional security to the holders of the A shares.

The W aterval (Rustenburg) Platinum Mining 
Company’s plant is now in operation and the  
Company is earning very satisfactory profits.

In Roum ania our main holding is in the Sospiro 
Company. The Sospiro Field remains among those 
of our interests the fruition of which the Chairman 
last year referred to  as prospective. A recent most 
encouraging report of the Manager and Consulting 
Engineer confirms our confidence in ultim ate  
results.

I am sorry to  say, however, th at the prospects 
at one tim e m ost promising, but latterly disappoint­
ing, of th e  Am algamated Oil Lands of Roumania  
make it appear doubtful whether further expenditure 
is justifiable on this property for the tim e being. 
Our holding is not an im portant one and we have  
thus om itted it  from our list.

The future of the Oroville Company lies in the  
carrying on of operations by the acquisition of new  
dredging areas regarding which negotiations are 
proceeding. Failing this a distribution of its cash 
assets and liquidation must follow. In any case 
our holding stands at a low figure in our books.

The programme of equipping the Mount E lliott 
property w ith an up-to-date treatm ent plant 
referred to  last year has been delayed pending the

settlem ent of outstanding points in connection 
with the local labour situation. Meanwhile the 
Company is earning a very good revenue from 
the leasing of certain portions of its properties to 
tributers.

The South American Gold and Platinum Com­
pany continues to m ake satisfactory profits . and 
we can only hope that the constant pressure by 
ourselves and associated shareholders will succeed 
in the near future in inducing the Board of that 
Company to distribute a portion of its ample 
funds by way of dividend.

Our shareholding in the Rhodesia Broken Hill 
Developm ent Company comes under the category 
of revenue prospects deferred. Profitable results 
in this instance also are dependent on a revival 
of the Base Metal markets. In this category also 
we must for the present place our holding in the 
Creole Petroleum Corporation which is making 
excellent progress, its m onthly share of production 
of late having been approxim ately 600,000 barrels 
per m onth. I am informed it is anticipated that 
its pipeline will shortly be com pleted and shipping 
will then commence and I trust that at our next 
m eeting we m ay be able to rank it as a revenue 
producer.

The latest inform ation regarding the progress 
of the Tocuyo Oilfields is to  the effect that 14 wells 
have been brought in capable of production of oil 
of exceptional quality. A pipeline connecting the 
fields with the sea should be completed by May and 
the Company should be shipping oil within the 
ensuing three months.

In conclusion I m ay say th at though we are 
passing through a period of depression in almost 
every branch of m ining and industrial enterprise 
we are carefully watching the course of events, 
and as I have already informed you that we are 
well equipped financially we shall not fail to avail 
ourselves of opportunities for promising invest­
m ents during the current year.

I beg to move : " That the Report of the Direc­
tors and Statem ent of Accounts and Balance 
Sheet to  December 31,1929, and the recommenda­
tion  of the Directors th at a final Dividend of 10% 
(2s. per share), less tax  at the rate of 3s. 1.67d. in 
the £ (making w ith the Interim  Dividend of Is. 
per share, 15% for the year) be paid on the 500,000 
Ordinary Shares of the Company, be adopted: 
and that the dividends paid on the Preference 
Shares and the Interim  Dividend paid on the 
Ordinary Shares, be confirmed."

Sir Godfrey Lagden, K.C.M.G., K .B .E ., seconded 
the motion.

In the course of a brief discussion a question was 
asked as to  the expenditure on the Sospiro Field, 
to  which the Chairman replied that their holding 
in that Company was small.

The resolution was unanim ously adopted.

During 1929 the Proceedings of 134 Mining and Finance Companies were 
reported in the Company Meetings and Reports Section of The M i n i n g  M a g a z i n e .

Alphabetical list will be forwarded free of charge on application to the Advertisement 
M anager, T h e  M in in g  M a g a z in e ,  724, Salisbury House, London, E .C . 2.
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N A TIO N A L MINING CO RPO RA T IO N , LTD.
Directors: Herbert Guedalla {Chairman), Robert Annan (Managing), J. A. Agnew, F. W. Baker, E. 
Birkenruth. Manager : A. E. Ford. Secretary : R. H. A. Neuschild. Office : 428, Salisbury House, 

London Wall, E.C. 2. Formed 1919. Capital issued : ¿1,182,806 in 8s. shares.
Business : Finance of and investment in oil, mining, metallurgical, and other ventures in various parts of

the world.
The tenth annual ordinary general meeting of the 

National Mining Corporation, Ltd., was held on 
Mondays, February 17, 1930, at River Plate House, 
Finsbury Circus, E.C., Mr. Herbert Guedalla 
(Chairman of the company) presiding.

The Chairman, in moving the adoption of the 
report and accounts for the year ended December 31 
last said, for reasons which he would explain to  
them they had not been able to  turn to advantage 
any of their partly-developed enterprises, with the 
result that the actual loss in working for the year 
amounted to ¿12,822. They had also had to write 
off from investments the amount of ¿82,196, and 
their holding in Porcupine Goldfields Development 
and Finance Company, Ltd., accounted for about 
¿76,000 of this amount. After utilizing their reserve 
account of ¿50,000, they had left a credit of ¿19,933 
carried to the balance-sheet. Shares and interests 
and advances to other companies stood in their 
books at a total of ¿1,319,459. This total comprises 
securities with market quotations at book value of 
¿316,535, and other investments at book value, 
including advances to  subsidiary companies, 
¿1,002,924. At the date of the balance-sheet there 
was a depreciation of ¿135,451 in the securities with 
market quotations, and, although doubtless due to  
the large fall in prices of base-metals, in his opinion, 
is exaggerated in certain of their investm ents, so 
that he was not without hope that they might see 
some important recovery in this direction.

They had a holding in the Bolivar Venezuela 
Gold Mines, Ltd. Development had been centred 
throughout the year on the Union concession, where 
there existed a wide mineralized shear zone 
resembling a stock-work. As exposed to date, this 
deposit comprised two or three large ore-bodies, and 
it was estimated that the proved ore reserves up to 
date amounted to 233,000 tons, averaging almost 
10 dwt., and, further, that there were 120,000 tons 
of probable ore. H aving regard to the results 
obtained, it would be necessary to provide further 
working capital for this company. In Camp Bird, 
Ltd., they had a large holding, both in the Pre­
ference shares and the new Ordinary shares. The 
value of the shares had certainly been affected by 
the fall in metal prices, and particularly in silver, 
but the mines in which Camp Bird was chiefly 
concerned are undoubtedly most important 
properties of great value. They had large reserves, 
with efficient management and plant, and their 
earnings even at the present time were quite 
satisfactory. They had a holding in the Celanese 
Company of America, and an interest in the 
Chemical and Metallurgical Corporation, Ltd.

With regard to  the Lagares Tin Mine, which was 
situated in Portugal, developments had been quite 
satisfactory, and the results obtained from the 
development campaign carried on throughout the 
past year at the Mawchi Tin and Wolfram Mine in 
Burma had also been most gratifying. The reserves 
above the No. 1 level gave an average value of
4-26% of mixed tin and wolfram. In the lower levels 
the values showed further improvement. It had

been decided to anticipate the original date of 
milling, and operations were expected to commence 
towards the end of February on the basis of treating
4,000 tons per month, with an increase to 6,000 tons 
during the present year.

They still had a holding in the South American 
Copper Company, L td., and the first returns from this 
company’s new plant were expected at an early date. 
He was glad to state that the results of the active 
development carried out by the Mill Close Mines, 
Ltd., had been very satisfactory, and even at the 
present low price of lead this company was earning 
Satisfactory profits. They had also a considerable 
holding in Moler Products, Ltd.

He would deal next with their interest in the 
Amalgamated Oil Lands of Roumania, Ltd., which 
was represented in their books by the advances to 
subsidiary companies of ¿158,481 shown on the 
balance-sheet. The company had wells on various 
plots, but he regretted to  state that the good 
production obtained in the early part of the year fell 
off somewhat towards the end of the year, and the 
results obtained had been disappointing. Recently, 
however, two further wells had been brought in on 
the Runcu field giving a satisfactory initial flow. 
Their most important investment was their interest 
in the Roumanian Oil Company known as the 
Societate “ Sospiro.” Geological surveys had been 
made of the greater part of the “ Sospiro ” lands, 
although, owing to its extensive area, the survey of 
the entire property was yet incomplete, mainly so 
far as it applied to flat lands where few, if any, 
natural geological indications were available, owing 
to lack of surface exposures. The surveys which 
had been completed had resulted in proving the 
existence of many oil-bearing structures in various 
parts of the territory, and an intensive drilling 
programme was also carried out at a number of 
points in the area. Mr. Fuller, the field manager, 
had recently embodied his conclusions as to the 
territory in a most interesting and able report, 
and had stated that he saw no reason why, with  
modern equipment that the company now had in 
its possession, and with modern methods applied, 
an exceptionally valuable property could not be 
developed.

The Board informed them in the report that they  
were not undertaking additional commitments in 
any way, and that they had to conserve and utilize 
resources at their disposal for the proper protection 
of the various interests to  which he had referred. 
To give effect to this policy they had already 
made important economies in the management of 
their business. In the circumstances they had 
thought it  best to consult some of their chief share­
holders, but the board was not in any way shirking 
its responsibilities, but felt that, in their present 
circumstances, they could lay before such a con­
sultative committee any policy which they might 
propose to adopt with regard to any particular asset, 
so as to obtain an independent opinion thereon.

Mr. F. W. Baker seconded the motion, and it 
was duly carried.
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