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EDITORIAL

IN th is  issue a  sum m ary  of opera tions in 
connexion w ith  th e  petro leum  in d u stry  is 

given, w hich w ill doubtless p rove of in te rest. 
F u rth e r  in fo rm ation  on th is  sub ject will be 
pub lished  from  tim e to  tim e as an d  w hen 
i t  becom es available.

W E  have  h ad  occasion to  com m ent 
before on th e  w ork w hich Sir H aro ld  

C arpen ter is doing in  his researches in to  the  
in te rio r  s tru c tu re  of m eta ls  and  in  p a rticu la r 
in to  th e  p ropertie s of single crysta ls. I t  is 
therefo re  of in te re s t to  p lace on record  th a t  
he has la te ly  co n trib u ted  fu rth e r  to  our 
know ledge of th e  sub ject in  a  p ap er before 
th e  R oyal In s titu t io n  delivered  on M ay 30. 
T h is is in  th e  n a tu re  of a  review  of all the  
w ork  done b y  various investiga to rs to  date .

AN O T H E R  congress is forthcom ing, th is  
tim e a t  S tockholm , w here from  A ugust 

15 to  23 w ill be assem bled th e  fou rth  general 
m eeting  of th e  In te rn a tio n a l U nion for Geodesy 
and  G eophysics. P ap ers  w ill be read  on all 
aspec ts  of these  sub jects, includ ing  oceano
g raphy , m eteorology, and  volcanology. An 
exh ib ition  of geophysical in stru m en ts  and  
p rac tica l su rvey  resu lts  is to  be held  in 
connexion  w ith  th e  m eeting  an d  a  num ber 
of excursions are  p lanned  to  places in  Sweden 
w here finds have  been m ade b y  these 
m ethods.

TH E  G overnm ent has pub lished  d uring  the  
p a s t m o n th  th e  conclusions w hich 

have been reached  w ith  regard  to  closer union 
in  E a s t A frica. E x cep t for som e possible 
in d irec t effects these have  lit tle  to  do w ith  
th e  m in ing  in d u stry , so th a t  th e re  is no 
necessity  to  q u o te  from  th e  W hite  Papers. 
I t  is of in te res t, how ever, to  record  th a t  th e  
proposals m eet w ith  considerable opposition  
on accoun t of th e ir  insistence on th e  para- 
m ouncy  of th e  n a tiv e  in te rests , w hich is 
felt to  be ta n ta m o u n t to  regard ing  th e  w hite  
se ttle r  as an  in tru d e r.

TH E  B ritish  S ou th  A frica C om pany, 
to g e th er w ith  th e  R hodesian  Anglo- 

A m erican  and  th e  B w ana M’K ubw a Copper 
M ining C om pany, have  recen tly  aw arded  tw o 
scholarsh ips a t  th e  R oyal School of Mines 
for g rad u a te s  in  m ining of th a t  School to  
tak e  a  fu rth e r  y ea r in m ining geology. The 
tw o selected  s tu d e n ts  h av e  a lready  s ta r te d  for 
a  vaca tio n  to u r of th e  m ining fields s itu a te d

in th e  P re-C am brian  region of C anada , from  
which to u r  th e y  will re tu rn  to  begin th e  n ex t 
session in  O ctober. In  add ition , th e  tw o 
com panies m entioned , w ith  th e  R hodesian  
Congo B order Concession, have  m ade arran g e
m en ts for seven scholarships of £100 a  y ear 
each of four y ea rs’ d u ra tio n  to  assist boys 
from  selected public schools to  ta k e  th e  four 
y ea rs’ course a t  th e  R oya l School of Mines 
beginning in O ctober, 1930.

T h e  R o y a l S c h o o l o f  M in e s  D in n e r

T he 53rd A n n u al D inner of th e  R o y a l 
School of Mines, u n d er th e  auspices 
of th e  O ld S tu d e n ts ’ A ssociation, w as ju s t 
such a  h ap p y  fam ily  g a th erin g  as usua l 
an d  m an y  fam ilia r faces w ere seen. Those 
w ho w ere a t  th is  function  ex ac tly  a  year 
before w ill p ro b ab ly  rem em ber th a t  one of 
th e  sa lien t fea tu res of th e  speeches w as th e  
ex isting  shortage of m en of th e  r ig h t ty p e  
for m ining engineering. T h is w as also th e  
m ajo r top ic a t  th is  y e a r ’s d inner. Dr. 
W illiam  Cullen, who proposed th e  to a s t of 
th e  School for th e  second y ear in  succession 
(is th is  a  record  ?), ra ised  th e  sub ject b y  
referring  to  a  le tte r  recen tly  pub lished  in  
th e  T im es  b y  th e  P rofessor of M ining a t  
B irm ingham  U n iversity— a  le tte r  w hich h as 
occasioned, r ig h tly  or w rongly, a  good deal 
of ir ri ta tio n . D r. Cullen is of opinion th a t  
one of th e  m ost pow erfu l d e te rre n ts  to  
em bark ing  on th e  profession of m in ing  
engineering is th e  fear of ph th is is . T h is is 
p ro b ab ly  tru e  of S outh  A frica, w hile th e  fact 
th a t  th e  m ed ica l res tric tio n s  are  severe 
p ro b ab ly  p rev en ts  m a n y  p a re n ts  in  th e  
hom e co u n try  from  s ta r t in g  th e ir  sons on 
an  expensive course of tra in in g  w hich  m ay  
only cu lm inate  in  th e ir  being  re jec ted  as 
u n fit for d u ty , n o t on ly  on th e  R a n d  b u t else
w here. I t  has to  be borne in  m ind , too , th a t  
p rio r to  th e  beg inn ing  of th e  p resen t in tensive 
developm ent in  N o rth e rn  R hodesia th e  
m in ing  in d u s try  of th e  E m p ire  was in  a  v e ry  
depressed condition  a n d  th e re  w as therefo re  
lit tle  inducem ent for m en to  en te r it .  T h is  
ap p a ren t w an t of en terp rise  in  young  m en 
m ay  also be due to  th e  increased  a t tra c tiv e 
ness of com m ercial life a t  hom e, as d iscussed 
here an en t th is  d inner a  y ear ago.

F rom  exam in ing  th e  m a lad y  D r. Cullen 
w en t on to  consider a  cure and  was disposed 
to  m ake a  com parison betw een  th e  U n iversity  
of th e  W itw ate rs ran d  an d  th e  m in ing  
tra in in g  in s titu tio n s  in  th is  coun try . In  
th e  form er th e re  was u n til  recen tly  a  big
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falling  off in  s tu d en ts , as in the  la tte r, b u t 
as a  resu lt of some change in the  curriculum , 
resu lting  in  th e  devotion of m ore fourth- 
y ear tim e  to  p rac tica l experience w ith  pay—  
as recorded  by  our Johannesbu rg  corre
sponden t in  tiiis issue— th e  num bers have 
been increasing considerably. I t  was no t 
necessary for a  p ro tagon ist of th e  R oyal 
School of Mines to  contest th is  proposal, 
an y  m ore th a n  it  is now  necessary  for the  
M a g a z in e  to  do so, because a  la te r speaker 
a t  th e  d inner— Mr. W . E . W ainw righ t, 
the  p residen t of th e  A ustra lasian  In s titu te  
of M ining and  M etallurgy— u tte red  a  sp irited  
p lea for “ leaving the  fourth  year alone.” 
W e endorse his opinion for th e  reason th a t 
th e  courses in m in ing  and  m etallu rgy  being 
w ide in th e ir  scope do n o t adm it of any 
con traction . There is, too, p len ty  of tim e 
in  th e  vacations for ob ta in ing  p rac tica l 
tra in in g  if only th e  facilities were available. 
I t  is n o t a ltogether reasonable to  m ake 
analogies betw een th is  co u n try  and  America, 
C anada, and  South  Africa, because the  
card ina l fact rem ains th a t  in G reat B rita in  
there  are no m e ta l m ines and  m etallurgical 
w orks com parable w ith  those in  the  o ther 
countries nam ed. Mr. E . H alse replied  to  
th e  to a s t and , as his m em ory goes back to  
th e  period  1873-6, w hen he w as a s tuden t, 
he was able to  indulge in some in teresting  
rem iniscences. O ther speakers were M ajor 
H enderson-S cott, who proposed the  guests, 
and  Mr. Charles M cDerm id, who replied, 
w hilst Mr. E . T . M cCarthy proposed the 
cha irm an , who was a  contem porary  w ith 
h im  a t  th e  School.

T here is one o ther p o in t dea lt w ith  by 
th e  principal speaker w hich m erits special 
a tten tio n . H e m ade a  p lea for some form 
of conference betw een th e  leaders in the 
in d u stry  an d  educationists. M any critics 
m ay  be disposed to  express th e  opinion 
th a t  conferences “ get you now here.” Be 
th a t  as i t  m ay, there  is no gainsaying 
th e  fact th a t  some closer liaison betw een 
th e  techn ical and  o ther leaders in the  industry  
and , say, th e  R oyal School of Mines would 
be advan tageous to  bo th . T his brings us 
again  to  the  a ll-im portan t question  of how 
to  supplem ent th e  p rac tica l tra in in g  a t 
p resen t availab le  to  studen ts in th is  country . 
H ere th e  in d u stry  can definitely help  by 
affording opportun ities to  young m en in 
th e ir  second and  th ird  years of w orking on 
properties w hich, a lthough near hom e, m ay 
be beyond th e  m eans of the  average s tuden t 
to  reach in his vacation  tim e. A dditional 
facilities for post-g raduate  w ork in mines

fu rth e r afield should also become available. 
T his is a  d u ty  which the  in d u stry  owes to  
such in stitu tio n s as the  R oyal School of 
Mines. I t  m ay  be said th a t  such facilities 
do exist, b u t is there  n o t some necessity 
to  increase them  ? The selection of m en 
for such “ scholarships ” or “ trave lling  
fellowships ”  should also be on all-round 
m erit ra th e r  th a n  solely on academ ic 
a tta inm en ts , following th e  oft-quoted  reason
ing th a t  th e  b est s tu d en t does no t 
necessarily m ake the  best engineer. Mr. 
W ainw right carried th is suggestion a stage 
fu rthe r by  rem inding us of th e  system  
in  vogue in A ustralia  w hereby certain  big 
m ining com panies secure young m en before 
gradua tion  and  in itia te  them  on the 
properties during vacation  tim e, subsequently  
giving them  em ploym ent.

T h re e  E u ro p ea n  G a th er in g s
T he C ontinent w itnessed tw o im portan t 

conferences last m onth  each of which 
a ttra c te d  th e  a tten tio n  of m ining men, 
while a  th ird , of in te rest to  the  geological 
com m unity , has ju s t concluded. The Second 
W orld Power Conference, held in  Berlin 
from  Ju n e  15 to  25. was a tten d ed  by delegates 
from  no fewer th a t 55 countries, am ong whom 
were several p rom inent in m ining. I t  will be 
recalled th a t  the  first conference was held 
a t  W em bley in  1921, while sectional m eetings 
have in  th e  in terim  been held a t Bale, 
London, Barcelona, and  Tokio. I t  is beyond 
the  province of the  M a g a z in e  to  en ter in to  
details concerning th is  conference, b u t one 
circum stance regarding it deserves to  be 
placed on record. N atu ra lly  m ost of the 
papers and  th e  discussions thereon were in 
the G erm an language, b u t delegates of o ther 
countries n o t fam iliar w ith  th is tongue 
experienced no difficulty in following the 
proceedings by  reason of the  elaborate 
in te rp re ting  arrangem ents available for 
transla ting  in to  either F rench or English. 
In  each of th e  th ree halls in which sessions 
were held the  speaker’s rostrum  was fitted 
w ith  a  m icrophone connected to  head 
telephone sets a t th e  in te rp re ters’ table. 
The in te rp re ters  in  tu rn  were able to  tran sm it 
by  m eans of o ther m icrophones in one of the 
th ree  languages, each seat in the  aud ito rium  
being equipped w ith  headphones and  change
over and  volum e-control switches. E xcept 
for a  slight tim e lag in  the  case of those 
tran sm itte rs  who had  to  tran sla te  from  the 
speaker’s language, th e  system  worked well 
on th e  whole.
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T he second conference in  chronological 
o rder w as th e  S ix th  In te rn a tio n a l Congress 
of Mining, M etallurgy, an d  A pplied Geology, 
held  a t  Liège from  Ju n e  22 to  28, w hich, 
as i t  is of m ore d irec t in te res t to  readers, 
m ay  be d e a lt w ith  m ore fully. In  th is  case 
th e  p rev ious m eeting  was held  a t  D üsseldorf 
in  1910 an d  th e  n ex t should  have been held 
in  1915, b u t hostilities, of course, p reven ted  it. 
A dvan tage was, therefore, ta k e n  of th e  
B elgian n a tio n a l celebrations on th e  occasion 
of th e  cen tenary  of th a t  co u n try ’s indepen 
dence to  ho ld  th e  p resen t session th e re  and  
in  connexion w ith  th e  Liège and  A ntw erp 
E xh ib itions. D uring  th e  period  m entioned  
th e  m ornings were for th e  m ost p a r t given 
up  to  techn ical sessions, th e  afternoons to  
v isits to  m ines, w orks, or places of geological 
in te rest, an d  th e  evenings to  en te rta in m en ts , 
w hich th e  hosts w ere m ost lav ish  in  providing. 
C ongratu lations for th e  o rgan ization  are 
especially  due to  P rofessor F ourm arier, 
of th e  U n iversity  of Liège, for his able 
p residency, an d  to  Mr. O. Lepersonne for 
his equally  c red itab le  secretary-generalship . 
P apers  in  th e  m in ing  section  d ea lt w ith  
all asp ec ts  of th e  su b jec t in  b o th  coal an d  
m e ta l m ining, w hile th e  m etallu rgy  section 
covered b o th  th e  ferrous an d  non-ferrous. 
In  geology was included  a  geophysics 
section. A ll these sessions were p articu la rly  
w ell a tte n d e d  by  delegates from  th e  countries 
rep resen ted  and  a lthough  th e  language 
d ifficu lty  w as a  b a rr ie r  i t  w as n o t an  in su r
m oun tab le  one. Am ong th e  places v isited  
p a rticu la r  m ention  m ay  be m ade of th e  
m anganese m ines of th e  Vallée de la  L ienne, 
th e  lim estone galleries a t  N éblon, th e  w orks 
of th e  Vieille M ontagne a t  b o th  Calam ine 
an d  B aelen, an d  th e  e lectro ly tic  copper 
refinery  of th e  U nion M inière a t  Oolen.

T he th ird  conference referred  to  was the  
cen ten ary  celebra tion  of th e  F rench  Geo
logical Society, held  in  P aris, w hich was 
also a tten d e d  b y  delegates from  m any  
countries. T his again  was an  occasion for 
techn ical sessions, m any  excursions over a 
w ide field, an d  social en te r ta in m en ts , to  w hich 
a  n u m b er of people passed on from  Liège. 
I t  is proposed to  give a  brief descrip tion  of 
th e  exh ib itions a t  A ntw erp  and  Liège in 
th e  n e x t issue of th e  M a g a z i n e , b u t i t  m igh t 
be added  here th a t  a  fo rm al decision w as 
m ade a t  th e  closing session in  Liège to  hold 
th e  n e x t In te rn a tio n a l Congress in  F rance 
in  1935, in v ita tio n  hav ing  been form ally  
ex ten d ed  on behalf of th e  in te rests  con
cerned.

T h e  I n s t i tu t io n ’s A n n u a l M e e t in g
P a r tic u la r  in te res t a tta c h e d  to  th is  y e a r ’s 

m eeting  of th e  In s titu tio n , because th e  re p o rt 
of th e  Council fo r th e  y ear ju s t concluded 
con tains th e  first official de ta iled  in fo rm ation  
concerning th e  new  housing proposals for 
m em bers. T here was, how ever, an o th er 
reason  for special in te rest in  th is  m eeting , 
th a t  Sir Thom as H o llan d  was to  be p resen ted  
w ith  th e  Gold M edal. T h is aw ard  was 
deservedly  popu lar, for Sir T hom as has served 
th e  In s titu tio n  w ell b o th  as p residen t for 
tw o successive years an d  as an  active m em ber 
of th e  Council for several m ore, w hilst h is 
pub lic  services as D irec to r of th e  Geological 
S urvey  of In d ia  an d  as R ecto r of th e  Im p eria l 
College are well know n.

Dr. W illiam  Cullen perform ed one of his 
la s t ac ts  as p residen t in  m oving th e  adop tion  
of th e  an n u a l rep o rt an d  referred  to  th e  
success of th e  Congress in  S ou th  A frica, 
following th is  by  a  recap itu la tio n  of th e  a rg u 
m en ts in  favour of th e  rem oval of th e  h ea d 
q u arte rs  of th e  In s titu tio n  from  Cleveland 
H ouse to  W estm inster, w here it  w ill be 
jo in t te n an ts  w ith  a  n u m ber of o th e r societies. 
In  view  of th e  p resen t s ta te  of unem ploym en t 
in  th e  profession, D r. Cullen also fe lt i t  
desirable to  ind ica te  th a t  th e  function  of th e  
In s titu t io n ’s A ppo in tm en ts (Inform ation) 
R egister m u s t be confined to  th a t  of ac ting  
as a  clearing house an d  p o in ted  o u t th a t  th e  
In s titu tio n , in  v ir tu e  of its  C harte r, is 
precluded  from  ac tin g  as an  em ploym ent 
agency w hereby  preference m igh t be given to  
one m em ber over ano ther. The rep o rt an d  
accounts hav ing  been adop ted , th e  p resid en t 
th e n  p resen ted  th e  G old M edal to  Sir T hom as 
H olland , su itab ly  referring  to  h is record . 
Sir Thom as, in  accep ting  th e  aw ard , spoke 
of th e  loyal co-operation  of his staffs, b o th  in  
In d ia  an d  London, subsequen tly  dealing  w ith  
th e  reform  of th e  m ach inery  for th e  collection, 
contro l, and  s tu d y  of m ineral s ta tis tic s  
during  his la s t y ea r of office in  In d ia , as a 
resu lt of w hich in fo rm ation  h ad  been gained 
as to  th e  policy to  be ad o p ted  by  th e  S urvey  
to  ensure th e  developm ent of th e  m ineral 
resources of th e  coun try . T his also resu lted  
in  th e  G overnm ent fo rm u lating  ru les for th e  
g ran ting  of m ineral concessions w hich h ad  
since been closely followed in  p rincip le by  
o th er p a r ts  of th e  E m pire. Sir T hom as 
also spoke of th e  circum stances associated  
w ith  th e  g ran ting  of th e  B.Sc. D egree of 
London U n iv ersity  to  A ssociates of th e  
R oya l School of Mines, a  change for w hich
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he was chiefly responsible. O ther aw ards 
announced  a t  th is  m eeting  were those of the  
“ C onsolidated Gold Fields of S outh  Africa, 
L td . ,” P rem ium  of F o rty  G uineas to  Mr. Jo h n  
B. R ichardson, th e  “ W illiam  Frecheville 
S tu d en ts  Prize of T en  G uineas to  Mr. A rth u r 
B ray  and  th e  “ A rth u r S. D w ight ” Post- 
G raduate  T ravelling  G ran t of Two H undred  
G uineas to  Mr. W. D. Jones, th e  la s t 
m entioned  being th e  first such aw ard  to  be 
m ade. A special g ran t of £50 from  the  
“ P ost-G radua te  G ran ts F u n d ” has been 
m ade to  Mr. S. R. B. Cooke to  enable him  to  
proceed from  New Z ealand to  B ritish  
Colum bia to  gain  p rac tica l experience.

T he m eeting concluded w ith  th e  delivery 
of his p residen tia l address by  Professor 
J . G. Law n, th e  sub ject chosen being 
“ P eriod ical V ariations in  th e  Prices of 
M inerals and  M etals.” Professor Law n 
first deals w ith  th e  use of m etals as m oney, 
and  reviews th e  various stages w hich have 
led to  th e  p resen t ascendency of gold over 
silver, passing on to  an  h isto rical survey  of 
th e  v aria tions th a t  have ta k en  place in  the  
prices of some of th e  m etals  and  concluding 
w ith  a  discussion on th e  effects of contro l to  
assist th e  producer by  m ain ta in ing  a  stable 
and  econom ic price. The paper w ill 
undoub ted ly  be read  w ith  as m uch in te rest 
b y  those who w ere n o t p resen t as i t  was 
h ea rd  by  those who lis tened  to  it.

T h e  O r ig in  o f  th e  R an d  G o ld
T he s to ry  of th e  developm ent of th e  

gold m ines of th e  T ransvaal, w hich yearly  
c o n trib u te  m ore th a n  half of th e  w orld’s 
annual o u tp u t of th e  precious m etal, forms 
one of th e  m ost w onderful chapters in  the  
h isto ry  of m ining. T h a t a  d istric t of such 
im portance to  th e  w orld should have been 
well s tu d ied  by  geologists of m any  n a tio n 
alities is n o t surprising, b u t i t  is thus the  m ore 
rem arkab le  th a t,  a lthough  th e  d iscovery of 
th e  “ b a n k e t” w as m ade in  1886, there  is 
even now no u n an im ity  on th e  question  of 
th e  origin of th e  gold it  contains.

T his question  of th e  origin of th e  gold has  
caused m uch discussion and  as far back  as 
1903 De L aunay  sum m arized th e  various 
hypotheses and  showed th a t  there  were 
th ree  m ain  theories, w hich are usually  known 
as th e  placer, th e  prec ip ita tion , and  th e  
in filtra tion  theories. These, in  th e  sam e 
order, assum e the  gold to  have been deposited 
before, during, or afte r th e  conglom erate 
itself h ad  been deposited. The placer 
th e o ry  supposes th e  gold to  have been

m echanically  deposited  a t  th e  sam e tim e as 
th e  pebbles, all being derived from  th e  
d enudation  of pre-existing  auriferous rocks. 
T he second theo ry  regards th e  gold and  
p y rite  as being chem ically p rec ip ita ted  from  
the  w ater in  w hich th e  pebbles were being 
laid  down, while the  supporters of the 
in filtra tion  theo ry  hold  th e  view th a t  the  
deposits are epigenetic, th e  gold, together 
w ith  pyrite , some quartz , and  o ther 
secondary m inerals, having been in troduced  
by  ascending m agm atic w aters, th u s  regarding 
th e  m eta l as of post-sed im en tary  origin. 
The p rec ip ita tion  theo ry  has, perhaps, 
now been en tirely  abandoned , in  view of the 
m any  difficulties w hich are involved in its 
support, and  D u T o it has po in ted  ou t th a t  
the  m any  argum ents advanced  in  favour of 
e ither of the  o ther tw o theories can, w ith  b u t 
slight m odification, be equally  well applied 
to  th e  o ther, and  th a t  there  are  very  strong 
argum ents against b o th  of them . D u Toit 
regards the  c riteria  to  be as y e t indecisive 
to  establish  the  ascendency of any  one view 
and  th inks th a t  m ore evidence on crucial 
po in ts is desirable.

A t a  m eeting of th e  In stitu tio n , held  in 
N ovem ber, 1928, Mr. A rthu r B ray, in  a  paper 
on the  banket deposits of the  Gold Coast 
(for w hich he was aw arded th e  W illiam  
Frecheville S tuden ts Prize of the  In s titu tio n  
of Mining and  M etallurgy)—deposits which 
are very  sim ilar to  those of the  R a n d -  
considered th a t all the  evidence was in 
favour of the  deposition of th e  gold 
from  ascending m ineralizing solutions, a 
view which was, however, d ispu ted  by 
Dr. Ju n n e r in  1929, th e  la tte r, together w ith 
Sir A lbert K itson, holding the  placer theory  
to  be th e  m ore probable. The whole question, 
which m ay, perhaps, be regarded as purely 
academ ic, b u t w hich has economic im portance 
w hen the  fu tu re  of th e  d is tric t is considered, 
has been re-opened by  Professor L. C. G raton, 
of H arvard . Professor G raton, in a  paper 
which is issued as a  supplem ent to  Economic 
Geology for May, supports a  hydro therm al 
origin for the  R and  gold. The m ethod 
followed by  th is  w riter has been to  show th a t  
th e  facts are incom patible w ith  th e  dem ands 
of the  holders of th e  placer theory , while 
th e y  are com patible w ith  the  view th a t  
“ th e  gold has been in troduced  from  a 
deep-seated m agm atic source by  hydro- 
the rm al solutions of the  sam e k ind  as have 
produced m any  of th e  o ther g rea t gold 
deposits of th e  w orld .’ The argum ent 
of Professor G raton  is certain ly  very  con
vincing.



REVIEW OF MINING
In tr o d u c t io n .— P erhaps th e  m ost im 

p o r ta n t even t in th e  C ity  during  th e  p as t 
m o n th  has been th e  passing of a  reso lu tion  
b y  ce rta in  em inen t bankers an d  C ity  
m erchan ts  advocating  u rgen t m easures for 
th e  prom otion  of In te r-Im p e ria l trade . 
I t  is felt th a t  th e  E m pire  is sufficiently 
se lf-contained  to  form  a single econom ic 
u n it an d  su p p o rt is grow ing for th e  policy 
underly ing  th e  resolution. T he prices of 
m eta ls  still occasion an x ie ty , th e  fu rth e r 
se tback  in  tin  being due to  lack  of u n an im ity  
am ong producers, w hilst ano ther d istu rb ing  
fac to r is increased unem ploym ent.

T r a n s v a a l.— The o u tp u t of gold on the  
R a n d  during  Ju n e  was 847,352 oz. an d  in 
ou tside d is tric ts  40,515 oz., m aking a  to ta l 
of 887,867 oz., as com pared w ith  916,213 oz. 
in  May. A t th e  end of Ju n e  th e  num ber 
of na tiv es  w orking in th e  gold m ines was 
201,324, as com pared w ith  202,182 a t  the  
end  of May.

T he accom panying  ta b le  gives th e  
d iv idends for th e  first half of 1930 for th e  
gold m ines of th e  R a n d  an d  th e  H eidelberg 
d istric t. The n o tew o rth y  increase is th a t  of 
L ang laag te  E s ta te  an d  o th er increases are  
show n by  D u rb an  R oodepoort D eep, 
G eldenhuis D eep, an d  Rose Deep. On th e  
o th er h an d  th e re  are  some drops to  be 
recorded. T h a t of th e  N ew M odderfontein

2nd
half,
1928.

1st
half,
1929.

2nd
half,
1929.

1st
half,
1930.

s. d. s. d. s. d. s. d.
B rakpan  ............................. 5 0 4 9 5 0 4 3
Consolidated M ain R ee f.. 1 1) 1 0 1 0 0 9
Crown Mines (1 0 s .) ......... 3 0 8 3 3 3 3 3
D urban Roodepoort Deep 0 3
Geduld ................................ 3 H H Of 3 a t 3 3 t
Geldenhuis D eep ........... 0 6 0 6 0 0 0 9
G overnm ent A r e a s ......... 2 8 2 3 2 3 2 3
Langlaagte E s ta te  ......... 1 6 1 (3 1 ts 2 0
M odderfontein B (5s.). .  . 2 0 2 0 2 0 2 0
M odderfontein D eep (5s.) 3 0 3 3 3 (3 3 3
M odderfontein E a st . . . . 2 0 2 0 2 0 2 0
M odderfontein, New (10s.) 7 0 Y 0 V 0 13 9
New S ta te  A reas ........... 1 0 1 6 1 0 1 (3
N ourse Mines .................. 0 (1 0 0 0 b
Robinson D eep (A. Is.) . 1 6 1 (3 1 (3 1 0
Rose D e e p ......................... 0 (3
Springs M ines.................... 8 Ö 3 0 3 9 3 b
Sub Nigel (10s.) .............. 8 0 2 0 2 0 2 0
Van Ryn ........................... 0 0» 0 ts* 0 b* 0 b*
V an R yn D e e p . . . . . . . . . 4 0 3 (3 3 0 3 0
Village D eep ....................... 0 0 0 6 0 b 1
W est S p r in g s .................... 1 0 1 0 1 0 1 0
W itw atersrand  Gold . . . 0 0 1 0

* T ax  free. t  On increased capital.
X Mine now owned by  Robinson Deep.

w as expected  sooner or la te r, perhaps, as 
i t  has becom e necessary  to  tre a t  a  la rger 
po rtion  of low er g rade  ore from  th e  u p p er

leaders an d  sou th  reef, an d  in  th e  case of 
th e  V an R yn  D eep th e  la st an n u a l re p o r t 
show ed a  sligh tly  reduced  g rade  of ore 
reserves as w ell as reduced  earn ings. T he 
less favourab le developm ents a t  th e  B ra k p a n  
h ad  also foreshadow ed reduced  profits. 
O ther decreases are show n b y  C onsolidated  
M ain Reef an d  M odderfontein  E ast.

T he d iv idends of th e  finance com panies 
are com pared below  :—

1st
half

1929.

2nd
half

1929.

1st
half

1930.

s. d. s. d. s. d.
Johannesburg  C o n so lid a te d ........... 1 6* 1 6* 1 6 t
New E ra C onsolidated ...................... 0 3 0 3 —
R and  Mines ......................................... 2 6 2 6 2 0
R and  Selection .................................. 0 9 0 6

* T ax  free. t  Less tax .

In  th e  case of th e  R a n d  Selection C orporation  
it  has been  announced  th a t  th e  b o ard  
consider i t  desirable to  h u sb an d  th e  resources 
of th e  com pany pend ing  an  im provem en t 
in business conditions.

A t th e  annua l m eeting  of H enderson ’s 
T ran sv aa l E sta tes , to  be held  th is  m o n th , 
i t  is proposed  to  reduce th e  ca p ita l of th e  
com pany from  £1,075,000 to  £860,000, and  
th e  share  value from  5s. to  4s. H olders of 
the  2,818,487 issued shares w ill receive Is. 
re tu rn ed  c a p ita l on each share  held. 
O perations for th e  y ear ended  M arch 31 la s t 
resu lted  in a  n e t p rofit of £39,071, as 
com pared w ith  £36,196 in  th e  p rev ious year. 
A d iv idend  of 5%  was p a id  in  each year.

A fall of rock  in  th e  C onsolidated  M ain 
Reef m ine ab o u t th e  m idd le  of Ju n e  caused  
th e  loss of several lives.

A t th e  q u a rte rly  m eeting  of th e  
Joh an n esb u rg  C ham ber of Mines, held  last 
m on th , D r. P . M. A nderson said  th a t ,  as a 
resu lt of th e  new  M ozam bique C onvention, 
th e  n u m ber of E a s t Coast n a tiv es  em ployed 
on th e  R a n d  h ad  decreased from  92,000 to  
78,000. H e re ite ra te d  th e  view  th a t  th e  
in d u stry  was like ly  to  be faced w ith  a  serious 
shortage of n a tiv e  labour, as th e  supp ly  
w ith in  th e  U nion itse lf w as inadequa te .

S o u th e r n  R h o d e s ia .— The o u tp u t of 
gold from  S ou thern  R hodesia  du ring  M ay 
was 47,645 oz., as com pared  w ith  45,806 oz. 
in  A pril and  48,189 oz. in  M ay of 1929. 
O ther o u tp u ts  in  M ay were : Silver, 5,802 
oz. ; copper, 128 tons ; coal, 90,680 to n s ; 
chrom e ore, 22,983 tons ; asbestos, 2,762 
tons ; m ica, 19 tons ; d iam onds, 18 ca ra ts .
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A circu lar issued la st m on th  to  share
holders of th e  G aika Gold M ining C om pany, 
L td ., s ta te d  th a t  developm ents a t the  m ine 
continue to  be d isappointing . A lthough 
every  effort has been m ade to  discover fresh 
ore, th e  reserves are rap id ly  being exhausted . 
I t  is also revealed th a t  negotiations have 
been going on for a  considerable period to  
dispose of th e  m ine as a going concern or, 
failing th a t,  of th e  p lan t, b u t, so far, w ithou t 
success. I t  is es tim ated  th a t  in  th e  event 
of liqu idation  sufficient assets are available 
to  perm it of a d is trib u tio n  of a t least 4s. 
per share.

N o r th e r n  R h o d e s ia .— The rep o rt of the 
R hodesia -K atanga Com pany for th e  period 
ended D ecem ber 31 last, w hich w as issued 
last m on th , con tains a  sum m ary  of progress 
a t  th e  K ansansh i m ine. W ork to  da te  shows 
th a t, in add ition  to  th e  h igh-grade fissure 
veins w orked in  th e  early  stages of develop
m en t before th e  W ar there  are large bodies 
of o ther copper ores being developed. These 
are tw o large rep lacem ent deposits in the  
dolom ite on th e  east an d  w est sides of 
K ansansh i H ill and  sulphide-bearing beds 
of g raph ite  schist an d  q u artz ite  forming- 
low -grade copper ore-bodies of considerable 
thickness. D evelopm ent is being advanced 
w ith  th e  ob ject of arriv ing a t  a  decision as 
to  th e  scale on w hich operations shall be 
conducted . The trea tm e n t p la n t will be 
designed by  Mr. A. E . W heeler, who has had  
ex tensive experience w ith  th e  ores of th e  
K atanga. As soon as possible a d irect 
railw ay connexion w ill be m ade w ith  the  
B elgian section of th e  Benguela Railw ay, 
w hich w ill link  th e  m ine w ith  th e  p o rt of 
Lobito  on th e  A tlan tic  seaboard.

S hareholders of the  R hodesian  Congo 
B order Concession have been inform ed of 
new  bore-hole results. Bore-hole N .E . 26, 
which lies app rox im ate ly  1,000 ft. east of 
bore-hole N .E . 7 on th e  w estern  extension 
of the  N ’Changa area, en tered  th e  Lower 
or R iver lode horizon a t  593 ft. and  to  647 ft. 
th e  ore averaged  6-46% copper, of w hich 
47-2% is in  th e  form  of sulphide.

S hareholders of R hodesian  Anglo A m erican, 
L td ., have been offered a  fu rth e r 600,000 
shares pro ra ta  to  the ir holdings. The 
new 10s. shares are offered a t  30s. per share 
and  w ill have option  rights. A circular issued 
by  th e  com pany s ta te s  th a t  a  large portion  
of th e  p resen t cash resources will be required  
to  prov ide th e  funds necessary to  enable 
ce rta in  N o rth ern  R hodesian  com panies to  
be b ro u g h t to  th e  p roduction  stage and  th a t

the  new  issue has been m ade to  provide 
m eans for th e  acquisition  of fu rth e r in te rests  
in  th e  sam e field.

N ig e r ia .— A t a  m eeting of th e  N igerian 
C ham ber of Mines, held  in London on J u ly  1, 
th e  recom m endation  of the  executive com 
m ittee  of th e  T in P roducers’ A ssociation 
for a  tw o m o n th s’ shu t-dow n of p roduction  
was endorsed. I t  was decided th a t  th e  
com panies operating  in N igeria should 
res tric t the ir production  over th ree m onths 
to  one th ird  of the ir average m onth ly  
production  in 1929.

A u str a lia .—The low prices prevailing  
for lead, zinc, and  silver have had  serious 
effects on th e  Broken H ill group of mines. 
Tow ards the  end of Ju n e  a  m eeting  took  
place betw een rep resen tatives of the  B arrie r 
In d u stria l Council and  th e  Sulphide Corpora
tion, B roken H ill P rop rie ta ry , and  Block 14 
to  consider the  suggestion of the  operating  
com panies th a t  the  unions should assist 
them  during the  presen t slum p by  agreeing 
to  a  reduction  of 17^% in wages and  in 
co n trac to r’s earnings. th is  suggestion, as 
the  com panies explained, w ould still m ean 
th a t  they  w ould shoulder m ore th a n  half 
th e  loss, b u t it was nevertheless rejected  
by  the  unions. B roken H ill N orth  have 
closed the  B ritish  m ine and  Block 14 has 
since been closed. I t  is s ta te d  th a t the  works 
of the  E lectro ly tic  Zinc Com pany of A ustralia 
are no t affected by  the  closing down of these 
mines, as large stocks of concentrates are 
still available.

Tow ards the  m iddle of Ju n e  the  M ount 
Lyell M ining and  R ailw ay Com pany 
announced th a t  extensions of the  con
cen tra ting  p lan t and  of the  electrolytic 
refinery, which w ould enable the  o u tp u t of 
copper to  be increased to  13,000 tons per 
annum , had  been authorized. The mill, as 
reorganized, w ould be capable of trea ting
1,000 tons of ore per day. This tonnage it 
was estim ated  w ould enable a profitable 
o u tp u t of copper to  be m ade w ith  ore of a 
lower grade th a n  h itherto . T his announce
m ent was followed by  a  notice th a t  the  
com pany had  decided to  m ake an  issue of 
257,839 "new shares a t  par and  to  offer these 
to  presen t shareholders in  th e  proportion  
of one new  share for every five shares 
held.

B u rm a .—The B u rm a C orporation has 
announced in teresting  developm ents on tw o 
lodes. The M eingtha or e-body has been cu t 
on No. 2 and  No. 6 levels. On th e  form er 
a  cross-cut east a t  3,502 ft. sou th  exposed
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52§ ft. of ore assay ing  15% lead , 14-1% zinc, 
3-9%  copper, a n d  16J oz. silver per ton , 
w hile on No. 6 level a  cross-cut w est a t  
2,756 ft. so u th  has exposed 8 ft. tru e  w id th  
lead  ore assaying 23-4%  lead, 13-7% zinc, 
0-1%  copper, a n d  18J oz. silver per to n  
and , in  ad d itio n , 4 ft. tru e  w id th  of copper 
ore assay ing  0-2%  lead, 4-2%  zinc, 6-6% 
copper, 2-68%  nickel, 0-87%  cobalt, and  
5-9 oz. silver per ton . T he Shan lode has 
been cross-cut on No. 9 an d  No. 10 levels. 
O n th e  form er a  c u t east a t  689 ft. n o rth  
exposed 1 \  ft. of ore assaying 34-7% lead , 
18-1% zinc, 0-2%  copper, an d  25-9 oz. silver 
per to n , w hile on No. 10 level a  cross-cut 
ea s t a t  260 ft. n o rth  has exposed  1 2 | ft. 
ore assay ing  31 '2%  lead, 14’3%  zinc, 0 T %  
copper, an d  ‘XI \  oz. silver per ton .

M a la y a .— A circu lar to  th e  shareholders 
of th e  Ip o h  T in  D redging, L td ., w as issued 
w ith  th e  a n n u a l rep o rt. The c ircu lar s ta tes  
th a t ,  in  view  of th e  lim ited  area  rem ain ing  
to  be w orked  by  No. 1 dredge, app rox im ate ly  
400 acres of tin -bearing  ground  in  th e  U lu 
L an g a t d is tric t, n ea r A yer E ta m , have been 
acqu ired . Of th e  new  a rea  it  is considered 
th a t  85 acres are sufficiently  rich  to  be 
w orked  a t  th e  p resen t price of tin . In  
a d d itio n  a  dredge has been pu rchased  from  
th e  A m pang (Perak) T in  D redging Co., L td . 
(in liqu idation ). T his dredge is capable of 
tre a tin g  150,000 cu. yd . p e r m onth .

T he T alerng  T in  D redging C om pany in  a 
c ircu lar to  shareholders announces th a t  the  
dredge has been successfully tr ie d  ou t, b u t 
th a t  i t  has been decided to  suspend  active 
opera tions for an  indefin ite period, those 
responsible ho ld ing  th e  view  th a t  i t  w ould 
b e  undesirab le  to  d iss ipate  th e  exhaustib le  
resources of th e  com pany a t  th e  p resen t 
uneconom ic price level. The dredge tria ls  
h av e  show n th a t  200,000 cu. yd . per m o n th  
can  be h and led , an  am o u n t w hich i t  is 
e s tim a ted  w ould  y ie ld  780 tons of tin  oxide 
annua lly . E x p lo ra tio n  has been con tinued  
a n d  th e  ore reserves of th e  com pany 
h av e  been  increased.

P a n a m a .— In  th e  s ix tee n th  progress rep o rt 
of th e  P an am a  C orporation  fu rth e r  de ta ils  
a re  given of w ork  on th e  ex tension  of th e  
M ina B lanca lode a t L a Cuelga, 5,000 ft. 
n o r th  of th e  m ain  w orkings. A t th e  tunne l 
face th e  gold co n ten t of th e  lode w as 38s. 
to  th e  to n  over 24 in. D evelopm ent has also 
been  ca rried  o u t a t  o th e r po in ts  n o rth  and  
so u th  of th e  m ain  w orkings. A t Cerro 
Caballo, 40 m iles w est of M ina B lanca, a 
tu n n e l has  revealed  ore assaying 79s. over

48 in. On th e  sou thern  p o rtio n  of th e  
R em ance p ro p erty  th e  m ine on Pow der 
H ouse H ill is being p rep a red  for s top ing  
operations. In  order to  increase th e  ra te  of 
developm ent and  a t th e  sam e tim e to  o b ta in  
re tu rn s  of gold on a  com m ercial scale as 
soon as possible i t  has been decided to  in sta l 
h yd rau lick ing  p la n t im m edia te ly  to  w ork 
th e  deposits on E l M ineral in  B lock 1. 
T his w ill be th e  th ird  producing  p la n t now  
under construction .

S p a in .— An in te rim  re p o rt issued b y  th e  
T igon M ining and  F inance C orporation  s ta te s  
th a t  th e  erection  an d  in sta lla tio n  of th e  
m ining m ach inery  an d  electric p la n t on th e  
su lphu r m ines in  Spain belonging to  th e  
co rpo ra tion  have been com pleted . T he 
m ach inery  in sta lled  h as a  cap ac ity  m ore 
th a n  sufficient to  supp ly  th e  p resen t t r e a t 
m en t p lan t, th e  first u n it  of w hich has also 
been erected . T he co rpo ration  has a rranged  
to  purchase tw o w ell-know n su lphu r- 
p roducing  p ropertie s  in  Chile.

I ta ly .— A circu lar to  shareho lders of 
R ayw eavers, L td . s ta te s  th a t  th e  com pany 
has acqu ired  a  one-half in te re s t in  a  com pany 
•owning asbestos m ines in  n o rth e rn  Ita ly .. 
The p roperties h av e  been exam ined  b y  
Messrs. Bew ick, M oreing, an d  Co. an d  i t  is 
es tim a ted  th a t  th e  visible supplies of ore 
con tain  300,000 to n s of asbestos. I t  is 
p roposed to  estab lish  p roduction  on a  basis 
of 2,000 tons per annum .

F lin tsh ir e .— T he H alk y n  D is tr ic t U n ited  
Mines, L td ., are  engaged in  ex ten d in g  th e  
old Milwr T unnel, w hich s ta r ts  from  sea- 
level on th e  R iver D ee an d  h a d  been d riven  
3-37 m iles before th e  p resen t com pany  to o k  
th e  w ork  over. T he ex tension  to  th e  m idd le  of 
Ju n e  h ad  been d riv en  7,246 ft. T he w ork  
has been ham pered  b y  in rushes of sa n d  an d  
w ater, b u t conditions are  im proving  and  
during  12 recen t w eeks th e  average advance 
w as 149-4 ft., th e  b es t w eek show ing an  
advance of 169 ft., w hich is p ro b ab ly  a  record  
for th is  coun try . D uring  th is  w eek of 138 
hours 27 cu ts  w ere sho t, averag ing  6-26 ft. 
each, an d  th e  b es t tim e  for a  com plete  cycle 
of opera tions w as 4 hours. T he tu n n e l is 
10 ft. w ide b y  8 ft. h igh , w ith  a  w ate rw ay  
4 ft. w ide b y  2 ft. 6 in. deep in  ad d itio n , and  
is being d riv en  in  m assive lim estone w ith  a 
g rade of 1 in  1000. C onsum ption  of explosives 
is p a rticu la rly  heavy . Two S 70 Ingersoll- 
R a n d  drills are used, w ith  a  S ullivan  
slusher for m ucking, an d  hau lage is 
effected b y  m eans of a  B .E .V . sto rage  
b a t te ry  locom otive.



T H E  ESTIMATION OF SMALL QUANTITIES 
OF TIN

By J . E . C L E N N E L L , B.Sc., A .I.M .M .

P A R T  I .—V O LU M ETR IC  M ETH O D

I n t r o d u c t o r y .— T he o rd in ary  m ethod  for 
th e  es tim ation  of tin  by  reduction  of a 
s tan n ic  sa lt in  hydrochloric  acid  solu tion  by  
m eans of iron  or nickel, an d  th e  t i t ra t io n  of 
th e  stannous chloride th u s  form ed w ith  
iodine, gives sa tisfac to ry  resu lts  w ith  fairly  
large am o u n ts  of tin . W hen, how ever, th e  
q u a n tity  to  be es tim a ted  am oun ts to  only 
a  few m illigram s i t  becom es ex trem ely  
difficult to  avo id  various sources of error.

In  o rd er to  es tim ate  m in u te  differences 
it  is necessary  to  use a  w eaker iodine solution 
th a n  th a t  com m only em ployed, hence traces 
of im p u rity  w hich have  an  ac tion  on iodine 
cause m ore serious errors. M oreover, w ith  
ex trem ely  d ilu te  so lu tions of stannous 
chloride i t  is difficult to  m a in ta in  th e  t in  in 
th e  s tannous condition  a fte r reduction, 
d u ring  th e  cooling necessary  before ti tra tin g  
w ith  iodine. O xidation  is liable to  tak e  p lace 
on in troducing  th e  s ta rch  in d ica to r and  some 
a tte m p t is usua lly  m ade to  m a in ta in  an  
a tm osphere  of C 0 2 above th e  liqu id  before 
and  du ring  titra tio n , b y  th e  in tro d u c tio n  of a 
sm all piece of m arb le  or a  lit tle  sodium  
b icarbonate  in to  th e  solu tion im m edia te ly  
a fte r reduction . T his is no t alw ays effective, 
an d  m ay  be th e  m eans of in troducing  
u ndesirab le  im purities.

E x p e r i m e n t s  o n  T i t r a t i o n  o f  S m a l l  
A m o u n t s  o f  T i n  b y  I o d i n e .— In  order to  
te s t th e  degree of accuracy  o b ta in ab le  b y  th e  
o rd in ary  m ethod  of t i t ra tio n , th e  following 
solu tions w ere p rep a red  :—

S tann ic  C hloride: 0-5 grm . pure tin
d issolved in  10 cc. conc. HC1 w ith  ad d itio n  
of 0-33 grm . KC10S ; so lu tion  boiled for 
som e tim e an d  d ilu ted  to  500 cc. (1 cc. of 
th is  so lu tion  =  1 m gr. S n).

Iod ine Solution  (Iodine in  K I)  ap p ro x i
m a t e l y  A  (1 cc. solution =  0-66 m gr. Sn).

Starch emulsion  p repared  w ith  ad d itio n  of 
a  li t t le  N aO H  as a  preservative .

M ethod.— M easured q u an titie s  of th e  t in  
so lu tion  were acidified w ith  HC1 so as to  
o b ta in  ab o u t 1 volum e of conc. HC1 in 
4 volum es of solution. 4 or 5 sm all clean iron  
nails w ere in troduced  and  th e  m ix tu re  hea ted  
to  boiling in  a conical flask, in  th e  m o u th  of

w hich was placed a  funnel contain ing  a  sm all 
piece of m arble. The liqu id  was then  kep t 
near boiling po in t, for th e  requ ired  tim e 
necessary for com plete reduction , usually  
10 to  15 m inutes. The flask was then  rap id ly  
cooled under th e  ta p , th e  m arb le an d  a  lit tle  
s ta rch  em ulsion added, and  th e  liquid 
ti t ra te d  w ith o u t rem oving th e  nails.

The resu lts  are  shown in  T able 1.
T a b l e  1

T in  Solution Conc. H C l Iodine
taken. Sn  Added, required. T in  found
cc. mgr. cc. cc. Sn  mgr.
10 10 3 15-0 9-9
20 20 6 30-1 19-9
30 30 9 44-15 29-1

T en  m in u te s  h e a tin g  in  e ach  case.

T e s t s  w i t h  m o r e  d i l u t e  S o l u t i o n s .—  
T he above resu lts appeared  to  be fairly  sa tis
factory , except th a t  there  was a tendency  for 
th e  blue s ta rch  colour to  fade rap id ly  afte r 
th e  titra tio n , so th a t  in  some cases the  
exact end-poin t was uncerta in . I t  was 
th o u g h t th a t  th is  m ight be due to  some carbon 
com pound in troduced  by  the  iron  nails. P ure 
iron wire, as used for standard iz ing  solutions, 
was therefore em ployed in  the  following 
tests.

Some experim ents were m ade in  which 
H 2S 0 4 was su b stitu ted  for HCl, b u t th is  
showed no percep tib le  advan tage. The 
solutions used were :—

Stannic Chloride. The previous solution 
d ilu ted  so th a t  1 cc. =  0-1 m gr. Sn.

Iodine. 1 cc. =  0-637 m gr. Sn.
A bout 1 grm . of iron  w ire was used in  each 

test. H ea ting  was continued for 10 to  15 
m inutes. The end-poin t was perfectly  
sharp . The resu lts  ob ta ined  are show n in 
T able 2.

T a b l e  2

T in  Solution Conc. Iodine
taken. Sn. HCl. required. Sn  found,

cc mgr. cc. cc. mgr.
10 1 6 1-55 1-06
20 2 6 3-1 1-97
30 3 10 4-65 2-96
40 4 13 6-3 4-01
50 5 17 7-95 5-06

A ttem p ts  were m ade to  ti t ra te  still sm aller 
q u an titie s  of tin  (0-1 to  1 m gr.) by  th is  
m ethod , b u t i t  was n o t found prac ticab le ,

9
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p ro b ab ly  on accoun t of th e  in terference due 
to  sm all q u an titie s  of im p u rity  in  th e  iron  
o r o th e r reagen ts used.

R e d u c t i o n  w i t h  N i c k e l .— As it  was 
th o u g h t th a t  b e tte r  resu lts  m igh t be ob ta ined  
by  th e  use of pu re  nickel in p lace of iron, 
a  q u a n tity  of th e  p u res t o b ta inab le  sheet 
n ickel w as cu t in to  s tr ip s  an d  coiled 
sp ira lly , 0-5 to  1 grm . being ad d ed  for each 
test. T he reagen t was ap p a ren tly  u n a ttac k ed  
b y  HC1 (1 : 3) in  th e  cold , an d  a ll appearance 
of ac tion  ceased a f te r  cooling, a t  th e  end  of 
th e  operation . T he ti t ra tio n  was therefore 
m ad e  in  th e  presence of th e  n ickel coils. 
The final so lu tion  was greenish  b u t th e  
change to  th e  s ta rc h  b lue could  be seen 
w ith o u t difficulty. The te s ts  were ca rried  ou t 
o therw ise as a lread y  described, b u t hea ting  
was con tinued  for 20 m inutes. The so lu tions 
used  w ere :—

S ta n n ic  Chloride. As before, 1 cc. =  0-1 
m gr. Sn.

Iod ine Solution  1 cc. =  0-1405 m gr. Sn.
T h is so lu tion  was m uch  w eaker th a n  th a t  

used  in  th e  prev ious series of tests.
T he resu lts  are  show n in  T ab le  3.

T able  3
T in  Solution Cone. Iodine

taken Sn . HCl. required. T in  found ,
cc. mgr. cc. cc. mgr.

10 1 10 7-0 0-98
20 2 10 14-9 2 09
30 3 10 20-5 2-88
40 4 15 28-75 4-04

A nother series of te s ts  was m ade, w ith  
10 m in. boiling, th e  resu lts  being se t ou t in 
T ab le  4. Iod ine so lu tion  used :— 1 cc. =  
0'1465 m gr. Sn.

T a b l e  4.
T in  Solution Cone. Iodine

taken. Sn. HCl. required. T in  found .
cc. mgr. cc. cc. mgr.
10 1 10 6-75 0-99
20 2 10 13-55 1-98
30 3 15 19-35 2-83
40 4 15 29-55 4-33

T in HCl.
solution Sn. conc.

cc. mgr. cc.
10 1 10
20 2 10
30 3 10
10 1 10
20 2 10
30 3 10
10 1 10
20 2 10
30 3 10
10 1 10
20 2 10
30 3 10

I n f l u e n c e  o f  T i m e .— F u rth e r  experi
m en ts were m ade, using  nickel coils as before, 
to  d eterm ine th e  influence of tim e on th e  
resu lt. T he m ax im um  reduc tion  w as 
ob ta in ed  w ith  15 to  20 m in u te s ’ hea ting , 
m easured  from  th e  tim e w hen bo iling  began. 
T he solutions w ere k ep t h o t, n ea r th e  
boiling p o in t b u t n o t ac tu a lly  boiling, u n til 
th e  finish. S ta r tin g  w ith  1 grm . nickel in 
each case, ab o u t 0-25 grm . was dissolved 
in  10 m inu tes, an d  ab o u t 0-5 g rm . in  25 
m inutes. Iod ine  S olution  used  : 1 cc. =
0-0862 m gr. Sn. T he resu lts  are  show n in 
T ab le  5.

R e d u c t i o n  w i t h  A n t i m o n y .— A tte m p ts  
w ere m ade to  use finely pow dered m eta llic  
an tim o n y  as th e  reducing  agen t, b u t i t  was 
found  th a t  th e  end -po in t cou ld  n o t be 
observed in  presence of th e  suspended  
an tim o n y , a n d  th a t  i t  w as im p rac ticab le  to  
filter i t  off before ti t ra tio n , ow ing to  rap id  
ox ida tion  of th e  SnCl2.

P A R T  I I .— C O L O R IM E T R IC  M E TH O D
I n t r o d u c t o r y . —  As th e  v o lum etric  

m e th o d  d id  n o t ap p e ar to  be v e ry  su itab le  
for es tim ating  m in u te  q u an titie s  of t in — of 
th e  order of 0-1 to  1 m gr.— experim en ts were 
m ade w ith  a  view  to  u tiliz in g  th e  b lue  colour 
given b y  s tan n o u s sa lts  w ith  am m onium  
m o ly b d a te  as a  co lorim etric te s t. T he 
reac tion  is ex trem ely  delicate .

U n fo rtu n a te ly , a sim ilar colour is given by  
m an y  o th e r reducing  agents, such as ferrous 
su lpha te , ferrous chloride, su lphu r d ioxide, 
sodium  am algam  an d  nascen t hydrogen  
evolved by  m e ta ls  such  as iron , n ickel a n d  
an tim o n y  in  co n tac t w ith  acids. I t  is th e re 
fore necessary  in  m ost cases to  iso la te  th e  
stannous sa lt from  a ll o th e r reducing  agen ts 
before app ly ing  th e  tes t.

No colour is given b y  H C l alone, even 
w hen co n cen tra ted , in  fac t th e  colour is 
des tro y ed  b y  a  large excess of H C l as also 
b y  an  excess of am m onia  or caustic  alkali.

T a b l e  5
Iodine Sn.

Water. Time. required. found.
cc. m in . cc. mgr.
20 10 8-5 0-72
10 10 22-5 1-94— 10 32-9 2-84
20 15 13-3 1-15
10 15 23-1 1-99— 15 32-3 2-78
20 20 12-4 1-07
10 20 23-4 2-02— 20 34-4 2-97
20 25 12-7 1-09
10 25 23-1 1-99— 25 33-3 2-87
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I t  w as found th a t  th e  b est m ethod  for 
p roducing  th e  requ ired  t in t  is to  pour the  
reduced  so lu tion  (generally p repared  by 
bo iling  w ith  HC1 (1 : 3) under conditions 
described  below) in to  a  solu tion  of am m onium  
m o ly b d a te  con tain ing  sufficient free alkali 
to  n eu tra lize  a p a r t  of th e  excess acid.

R e d u c t i o n  o f  t h e  T i n  S o l u t i o n .— I t  is 
obvious from  th e  above, th a t  th e  o rd inary  
m ethods of reduc tion  w ith  iron , nickel or 
an tim o n y  are  unsu itab le , as in each case a 
p ro d u ct is form ed w hich itself has the  
p ro p e rty  of producing  a  blue colour w ith  th e  
m o ly b d a te  reagen t. I t  was necessary , th e re 
fore, to  find som e reagen t w hich w ould 
effectively reduce th e  tin  to  th e  stannous 
condition  w ith o u t yield ing any  p roduct w hich 
w ould itself rea c t w ith  th e  m olybdate . 
V arious substances were tr ied , an d  in  each 
case a  b lan k  te s t was m ade w ith o u t t in  sa lt, 
b u t otherw ise using th e  sam e reagen ts and  
th e  sam e trea tm e n t. F a irly  good resu lts  were 
o b ta in ed  w ith  m etallic  copper and  still b e tte r  
w ith  am alg am a ted  copper, p repared  by  
cleaning coiled strip s  of copper foil w ith  
n itric  acid and  ag ita tin g  w ith  sodium  
am algam  and  d ilu te  HC1. F o r th e  reduction , 
th e  p repared  s trip s  were hea ted  w ith  a 
m easured  volum e of th e  s tann ic  chloride 
solu tion , d ilu ted  w ith  w ater an d  acidified 
w ith  HC1 in  th e  p ro p o rtio n  of 1 p a r t  conc. 
HC1 in 4 p a r ts  of liqu id . A fter th e  so lu tion  
h ad  been k ep t a t or n ear boiling for 5 to  10 
m inu tes i t  was decan ted  in to  a w ide te s t tube 
contain ing , usually , 10 cc. of a  so lu tion  of 
am m onium  m olybdate  an d  sodium  hydroxide. 
The b lan k  te s ts  gave only a fa in t colouration , 
an d  th e  in te n s ity  of colour increased w ith  
increasing q u an titie s  of tin . I t  was found 
finally, how ever, th a t  m uch m ore sa tis
fac to ry  resu lts  could be ob ta ined  by  th e  use 
of lead  foil.

R e d u c t i o n  w i t h  L e a d  F o i l .— P u re  assay 
lead  foil was cu t in to  th in  strip s  an d  rolled 
in to  coils, 3 of these s trip s  w eighing app rox i
m a te ly  1 grm ., an d  th is  w as found to  be a  
su itab le  q u a n tity  for reduction  under th e  
given conditions.

The following solutions were p repared  :—
S tann ic  Chloride.— 50 m gr. (0-05 grm .) pure 

tin  dissolved in  25 cc. conc. HC1 by  w arm ing 
gen tly  w ith  ad d itio n  of 0-1 grm . po tassium  
ch lo ra te , th e n  boiling u n til colourless ; a 
fu rth e r  25 cc. conc. HC1 was th en  added , 
boiled, cooled and  d ilu ted  to  a  to ta l volum e 
of 500 cc. b y  th e  ad d itio n  of d istilled  w ater 
(1 cc. =  0-1 m gr. Sn).

A m m o n iu m  M olybdate. 10 grm . of

crysta llized  am m onium  m olybdate  was 
dissolved in  w ater, 200 cc. of 2N . N aO H  
ad d ed  an d  th e  whole d ilu ted  to  300 cc. This 
rep resen ts a  so lu tion  of 3-33% (N H 4)2M o04 
a n d  5-33% N aO H . 10 cc. of th is  was taken  
for each test.

I t  w as found la te r  th a t  equally  good, if 
n o t b e tte r  resu lts  could be ob ta ined  w ith  a 
solution contain ing  1% , (N H 4)2M o04 and  
2%  N aO H .

M ethod o f T esting .—The requ ired  q u an tity  
of th e  stann ic  chloride solution (1 to  10 cc.) 
was m easured  from  a  b u re tte  in to  a sm all 
conical flask. Conc. HC1 and  w ater were 
th en  added , so th a t  th e  am ount of conc. HC1 
was 25%  of th e  to ta l volum e. (For am ounts 
of 10 cc. stann'ous chloride or less, the  to ta l 
volum e used was 20 cc.) The lead foil was 
th en  added  and  the  solu tion  hea ted  to  boiling. 
I t  was allow ed to  boil gen tly  for a  specified 
tim e, generally  5 or 10 m inutes, and  a t  once 
decanted  in to  a  tu b e  containing 10 cc. of the 
s tan d ard  m o ly b d a te ; th e  lead foil was 
rinsed once or tw ice w ith  d istilled  w ater, 
which was also decanted  in to  the  tube , m aking 
the  to ta l volum e in  the  la tte r  up to  40 cc. 
The liqu id  was then  stirred  or poured in to  
ano ther vessel to  m ix  thoroughly , and  the  
tu b e  corked. The blue colour develops 
im m ediate ly  and  is ap p aren tly  qu ite  p e r
m anen t, for a t  least a m onth , if p ro tected  
from  the  a ir  in a  corked tube.

Im m ediate ly  on exposure to  th e  a ir  an  
iridescent film form s on the  surface of the 
lead foil, b u t th is  is dissolved in  the  w ater- 
w ashing. The sam e lead tu rn ings m ay be 
used repeated ly  for successive te sts  if care
fu lly  cleaned, im m ediately  before use, by 
w arm  d ilu te  HC1 followed by  distilled  
w ater.

A series of te sts  contain ing 1 to  10 cc. of 
th e  stannic chloride solution (i.e. 0-1 to  1 mgr. 
Sn), run  in th is  way, should show a regularly  
increasing in tensity  of colour. I t  is generally  
possible to  detec t a  difference in tin t between 
tests  differing by  0-1 m gr. of Sn when the 
to ta l  am oun t does no t exceed 1 m gr.

F a c t o r s  a f f e c t i n g  t h e  C o l o u r  o f  t h e  
r e d u c e d  M o l y b d a t e  S o l u t i o n . I t  was 
found th a t  th e  degree of ac id ity  of th e  final 
so lu tion  h ad  a  m arked  effect on th e  n a tu re  
an d  in te n s ity  of the  colour produced. W hen 
the  s tan d ard  m olybdate is too  alkaline the 
te sts  show a  greenish tin t  and  are consider
ab ly  paler th an  when the  proper conditions 
are ob ta ined . T his is especially th e  case w ith 
th e  sm aller am ounts of tin , say  0-1 to  0-3 
m gr. I t  was no t found possible to  correct
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th is  b y  th e  ad d itio n  of ac id  a f te r  th e  so lu 
tions h ad  been m ixed. W ith  an  unknow n 
so lu tion  it  m ig h t be necessary  to  experim en t 
w ith  vary in g  add itions of alkali to  th e  
s ta n d a rd  m o ly b d a te  in  o rder to  secure th e  
bes t cond itions for th e  developm ent of a  p u re  
b lue colour of m ax im um  in ten s ity .

T he presence of o th e r reducing  agents, 
such as ferrous sa lts, of course v itia te s  th e  
te s t. T he so lu tion  m u st also be carefu lly  
p ro tec ted  from  ox ida tion  during  an d  a t  th e  
end  of th e  reduc tion  process. T his was 
generally  secured  by  p lacing  a  sm all funnel 
in  th e  neck  of th e  boiling flask, and  arrang ing  
so th a t  ev ap o ra tio n  was k e p t a t  a m in im um . 
The lead  foil should  n o t becom e exposed 
u n til  th e  opera tion  is com pleted . The flask 
used  should  therefo re  be of such a size th a t  a  
good lay er of liq u id  covers th e  lead  a t  a ll 
tim es. A fter reduc tion , th e  liqu id  should  be 
p ou red  in to  th e  m o ly b d a te  so lu tion  w ith  as 
l i t t le  delay  as possible.

A p p aren tly  th e  m o ly b d a te  reac tion  tak es  
p lace equa lly  well in  h o t or cold solution.

S e p a r a t i o n  o f  T i n  f r o m  v a r i o u s

IM PU R ITIES B EFO RE A PPLY IN G  COLORIM ETRIC  
T e s t .—-As a lread y  p o in ted  ou t, i t  is generally  
necessary  to  iso la te  th e  t in  before apply ing  
th is  te s t. C ertain  elem ents how ever, such as 
zinc, need  n o t be se p a ra te d  as th e y  have  no 
effect on th e  colour reaction .

Separation fro m  Iro n .— T he regu lar sep ara 
tio n  b y  m eans of H 2S m igh t be used, b u t it 
w as found  m ore conven ien t to  p rec ip ita te  
th e  tin  in  th e  m etallic  s ta te  b y  m eans of zinc. 
P u re  s tick  zinc w as rolled, in to  th in  s trip s  
a b o u t -fz  in . th ickness, b y  passing  betw een 
carefu lly -cleaned  s teel rolls. T his w as cu t 
up  in to  sh o rt leng ths an d  ab o u t 1 grm . used 
for each te s t.

T he so lu tion  co n ta in in g  iron  an d  tin  as 
chlorides w as n eu tra lized  w ith  N aO H  u n til 
a  s ligh t p rec ip ita te  w as form ed ; th is  was 
d issolved b y  g rad u a l ad d itio n  of 2N  ' HC1 
ad d ed  u n til a  c lear so lu tion  was ob ta ined , 
th e  to ta l  vo lum e being ab o u t 25 cc. The zinc 
w as th e n  added , th e  m ix tu re  h ea te d  to  boiling 
an d  th e  ac tio n  allow ed to  proceed  w ith  
occasional ag ita tio n , b u t w ith o u t fu rth e r  
boiling , for ab o u t 5 m inu tes. B y  th is  m eans 
th e  t in  is com pletely  deposited  on th e  zinc 
as a n  ad h e re n t film, w ith  no  loose partic les, 
a n d  th e  zinc is n o t d is in teg ra ted .

T he liq u id  is th e n  p o u red  aw ay  a n d  th e  
zinc w ashed a t  least th ree  tim es b y  d ecan ta- 
tio n  w ith  d istilled  w ate r, th u s  rem oving all 
iron. 20 cc. of HC1 (1 : 3) is ad d ed  an d  
h ea te d  u n til  th e  zinc, w ith  deposit of tin , is 
com pletely  dissolved. A bou t 1 grm . of lead

foil in  th e  form  of sm all coils, is th e n  
ad d ed  an d  boiled  g en tly  for 5 m inu tes. T he 
liqu id  is pou red  in to  10 cc. of th e  s ta n d a rd  
m o ly b d a te , m ade up  to  40 cc. a n d  th e  t in t  
com pared  w ith  s ta n d a rd s  con tain ing  know n 
am o u n ts  of tin .

T his p rocedure likew ise sep ara te s  th e  tin  
from  a n y  o ther m e ta ls  such  as Al, M n, Mg, 
etc. w hich are n o t p re c ip ita te d  b y  zinc in 
HC1 solution .

Separation fro m  Copper.— Copper an d  o th er 
m etals  w hich m igh t be p re c ip ita te d  on zinc 
to g e th er w ith  th e  t in  m ay  generally  be 
rem oved  b y  a  p re lim in ary  tre a tm e n t w ith  
lead  foil, th e  opera tion  being rep ea ted , in  
sligh tly  acid (HC1) so lu tion  u n til no fu rth e r  
deposit of copper is o b ta in ed  on fresh lead  foil. 
I f  iron  an d  o ther sim ilar im p u rities  a re  absen t, 
th e  liq u id  m ay  th en  be p ou red  a t  once in to  
th e  s ta n d a rd  m o ly b d a te  as a n y  t in  w ill be 
in  th e  stan n o u s condition . In  presence of 
iron  it  is desirable , a f te r  th e  above tre a tm e n t 
for rem oval of copper, to  p rec ip ita te  m ost of 
th e  lead  b y  th e  ad d itio n  of d ilu te  H 2S 0 4, 
filter, neu tra lize  w ith  N aO H  an d  ac id ify  
sligh tly  w ith  HC1. T he tin  is th e n  p re 
c ip ita ted  on zinc, dissolved a n d  tre a te d  as 
described  above u n d er sep ara tio n  from  iron. 
I f  th e  d issolved lead  is n o t rem oved  in  th is  
w ay  i t  form s a  spongy  deposit on th e  zinc 
w hich p rev en ts  th e  deposition  of th e  t in  in  
an  ad h e ren t form .

Separation fro m  A rsen ic and A n tim o n y .—  
M oderate am oun ts of these elem ents m ay  
easily  be rem oved  b y  boiling in  d ilu te  HC1 
so lu tion  w ith  copper tu rn in g s , tin  an d  o ther 
m eta ls  rem ain ing  in  solu tion . W hen  no 
m ore b lack  deposit is fo rm ed on ad d itio n  of 
fresh copper foil, th e  liq u id  is poured  off, 
th e  copper rem oved b y  m eans of lead  foil as 
above described, a n d  th e  so lu tion , now  con
ta in in g  t in  in  s tan n o u s condition , tr e a te d  a t  
once w ith  th e  s ta n d a rd  m olybda te .

A fter a n y  of th e  above sep ara tio n s, th e  
ac id ity  of th e  final so lu tion  shou ld  be 
a d ju s te d  so as to  correspond ap p ro x im ate ly  
w ith  th a t  of th e  s ta n d a rd s , th a t  is, th e re  
shou ld  be ab o u t 1 vo lum e of conc. HC1 in  
4 volum es of liqu id .

S u m m a r y .— Q u an titie s  of tin  of th e  o rder 
of 0-1 to  1 m gr. m ay  be de tec ted  a n d  ap p ro x i
m a te ly  es tim a ted  b y  th e  colorim etric m e th o d  
as follows. T he m a te ria l is o b ta in ed  in  a  
hydroch lo ric  acid  solu tion . A rsenic an d  
a n tim o n y , if p resen t, are  rem oved  b y  
p rec ip ita tio n  on c o p p e r ; copper b y  p re 
c ip ita tio n  on lead. If iron  or s im ilar m e ta ls  
are  p resen t th e  tin  is p rec ip ita ted  from  a  
v e ry  sligh tly  ac id  so lu tion  b y  deposition  on
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m etallic  zinc ; th is  is th en  w ashed and  the  
zinc w ith  deposit dissolved in HC1 (1 :3 ) .  
T he so lu tion  is reduced  by  boiling for 5 to  
10 m inu tes  w ith  lead  foil an d  th e  liqu id  a t 
once poured  in to  10 cc. of a  s lig h tly  alkaline 
so lu tion  of am m onium  m olybdate  (say 1% 
am m onium  m olybdate  w ith  2%  sodium  
hy d ra te ). T he in te n s ity  of th e  blue colour 
in d ica tes  th e  q u a n tity  of tin  present.

A c k n o w l e d g m e n t . — The w riter again 
desires to  express his th a n k s  to  th e  au tho rities 
of th e  Chelsea P oly technic for facilities 
accorded in  carry ing  o u t an  extensive research 
on th is  subject. O nly a  very  sm all p a r t of 
th e  experim ental w ork undertaken  is recorded 
in th is  paper, as a  very  large num ber of te s ts  
were necessary to  determ ine th e  best 
conditions of w orking.

EMPIRE MINING AND METALLURGICAL CONGRESS
H e ld  in  S o u th  A fr ic a  d u r in g  M arch , A p r il, an d  M ay, 1 9 3 0

F r o m  o u r  o w n  C o r r e s p o n d e n t

JOHANNESBURG TO RHODESIA AND T H E  RETURN
T ravelling  due w est from  Johannesburg  

in  special tra in s  th e  delegates to  th e  E m pire 
M ining an d  M etallurgical Congress passed 
th ro u g h  S outh  A frica’s p rincipal tobacco 
fru it, an d  co tton  growing area  an d  several 
sm all tow ns, including Zeerust, which is 
th e  cen tre of an  area  n o ted  for several 
m inerals, includ ing  zinc, lead  an d  fluorspar. 
A t M afeking, th e  fam ous siege tow n, where 
th e re  is one of th e  o ldest d iam ond  diggings 
in  th e  U nion, th e  ra ilw ay  joins up  again 
w ith  th e  ro u te  to  th e  n o r th  an d  th e  travellers 
w ere ta k e n  th ro u g h  flat, open co u n try  and  
in to  th e  B echuanaland  P ro tec to ra te . F or 
five h u n d red  m iles th ey  were in  view  of 
th e  edge of th e  K a la h ari desert an d  from  
th e  carriage w indow  th e re  w as no th ing  to  
be seen excep t sand , bush  and  groups of 
na tives  assem bled a t  w ayside sta tio n s to  sell 
q u a in tly  carved  im ages, skins an d  karosses. 
A fter leaving F rancis tow n, th e  chief tow n
sh ip  in  th e  T a ti Concession, w here th e re  
a re  several sm all gold m ines, th e  railw ay 
clim bs th e  sou thern  slope of th e  L im popo-

1 T he p h o tographs illu s tra tin g  th is  a rtic le  are 
published th ro u g h  th e  courtesy  of Mr. E. J. 
M e m b r e y .

Zam besi w ate rshed  and  th e  views become 
m ore extensive. A t th e  R am aquabane R iver 
th e  to u ris ts  en tered  R hodesia an d  soon 
afterw ards Bulaw ayo was reached.

M otor cars were w aiting  a t  th e  s ta tio n  
to  convey th e  v isito rs to  th e  P rince’s K inem a 
H all w hich was th e  h eadquarte rs  of the  
Congress w hile in  B ulaw ayo. Sir Jam es G. 
M cDonald, P residen t of th e  Rhodesia 
Cham ber of Mines, presided over th e  technical 
session w hich w as opened b y  th e  Governor 
of Southern  Rhodesia, Sir Cecil Rodwell. 
The m em bers of th e  Congress a tten d e d  a 
civic luncheon and  recep tion  a t th e  D rill 
H all, an d  during  th e  afternoon  v isits were 
m ade to  local places of in te rest.

On th e  following day  th e  v isito rs arrived  
a t  W ankie, and  inspected  th e  large collieries 
which supply  th e  R hodesias and  th e  Belgian 
Congo w ith  coal.

B roken H ill was reached on th e  n ig h t ot 
A pril 11. A fter passing th ro u g h  m any  
miles of dark , u n inhab ited  bush  coun try  
th e  v isito rs were struck  by  th e  con trast 
w hen th e ir  tra in  came to  res t in  th e  h ea rt 
of a large w orks w ith  its  b rillian tly  ligh ted  
build ings and  ta ll smoke stacks. T hey
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rem ained  in  th e  tra in  du ring  th e  n igh t. 
N ex t m orn ing  th e  p a r ty  w ere ea rly  on th e  
m ove a n d  s ta r te d  th e  p rog ram m e w hich 
h a d  been p rep a re d  for th e m  b y  th e  local 
com m ittee  by  a  m eeting  in  th e  N ew  Club 
H a ll a t  8.45 a.m . H ere th e y  w ere h an d ed  
program m es w ith  fu ll p a rticu la rs  of th e  tou rs  
th a t  h ad  been arran g ed , to g e th er w ith  copies 
of flow -sheets i l lu s tra tin g  th e  sequence of 
opera tions on th e  p la n ts  th e y  w ere to  v isit. 
T he v is ito rs  th e n  d iv ided  in to  eigh t parties, 
accord ing  to  a  p rea rran g ed  p lan , for a  
to u r  of th e  w orks, each p a r ty  w orking 
in d ep en d en tly  of th e  o thers  and  accom panied  
b y  its  own guide. A t v ario u s po in ts th ro u g h  
th e  p la n t d em o n stra to rs  were s ta tio n e d  who

in  N o rth e rn  R hodesia. B roken  H ill h ad  
em erged from  a  cloud w hich h ad  for a  tim e 
su rro u n d ed  it. H e w ondered  if m in ing  m en 
rea lised  th a t  w hen th e y  cam e to  coun tries 
such as th is  th e y  w ere do ing  a  g rea t 
m issionary  w ork  am ong th e  n a tiv e  people. 
H e h a d  know n these  people m a n y  y ea rs  
a n d  liked  them . M ining m en, w ith  th e ir  
exam ples of sa n ita tio n , w ere in  h is an d  m an y  
o th e r  w ays se ttin g  an  in v a lu ab le  exam ple. 
T hey  show ed these people w h a t could  be 
ach ieved  b y  good, h a rd , efficient w ork.

One of th e  o th e r speakers a t  th e  luncheon , 
Mr. F. S. M ance, U n d er-S ec re ta ry  for Mines, 
A ustra lia , sa id  th e ir  to u r  th a t  d ay  h a d  been 
m ost in s tru c tiv e  an d  in te restin g . H e had

R e c e p t i o n  o f  D e l e g a t e s  a t  t h e  C o u n t r y  C l u b , R h o d e s i a  B r o k e n  H i l l .

exp lained  to  each p a r ty  as i t  a rr iv ed  th e  
o p era tio n  of th a t  section  of th e  p la n t. In  
th e  m ain  offices w as seen an  in te restin g  
series of techn ica l exh ib its , inc lud ing  a  
case of b ea u tifu l specim ens of m inerals for 
som e v arie tie s  of w hich B roken  H ill has 
becom e fam ous. A m ong th e m  w ere bones 
from  th e  B roken  H ill B one Cave su rround ing  
a  rep lica  of th e  sku ll of H om o R hodesiensis.

L uncheon  w as ta k e n  a t  th e  C oun try  Club, 
w here th e  m em bers of th e  Congress were 
received in  th e  q u a in t th a tc h e d  pagoda  by  
th e  G overnor of N o rth ern  R hodesia (Sir 
Jam es M axwell) an d  L ad y  M axwell.

A fter lunch  H is E xcellency  w elcom ed th e  
v is ito rs  to  N o rth e rn  R hodesia , say ing  th a t  
a t  one tim e  he h ad  hoped  to  w elcom e th e m  
a t  th e  p rese n t c a p ita l of th e  te rr ito ry , 
L iv ingstone, a lth o u g h  it  w as p ro b ab ly  m ore 
a p p ro p ria te  th a t  th e y  sho u ld  be received  in 
B roken  H ill, th e  o ldest es tab lished  a n d  for 
m a n y  years th e  on ly  large m in ing  en terp rise

h e a rd  th a t  T. G. D avey , w hen he  discovered  
these deposits of lead  an d  zinc, h ad  nam ed  
th e  p lace B roken  H ill a f te r  th e  g re a t lead  
an d  zinc m ines a t  th e  orig ina l B roken  H ill, 
in  A u stra lia . T he o rig ina l h a d  since its  
d iscovery  in  1885 p roduced  m e ta l to  a  to ta l  
v alue  of £144,000,000, of w hich £35,000,000 
h ad  been d is tr ib u te d  as d iv idends to  sh a re 
holders. H e d id  n o t th in k  th a t  he could  
w ish th is  B roken  H ill in  R hodesia  a n y th in g  
b e t te r  th a n  th a t  i t  w ou ld  do as well.

A p a r ty  of 40 of th e  v is ito rs  le ft b y  car 
fo r a  tr ip  to  th e  co m p an y ’s h y d ro -e lec tric  
w orks a t  M ulungushi, th e  rem a in d er 
re tu rn in g  to  B roken  H ill, to  com plete th e ir  
to u rs  of th e  m ines an d  p la n t.

M ost of th e  to u r is ts  saw  th e  B w an a  
M’K ubw a, a t  p resen t th e  on ly  p roducing  
copper m ine in  N o rth e rn  R hodesia , an d  a t  
least one of th e  follow ing m ines, R o an  
A ntelope, N ’K ana , N ’C hanga, M ufulira  an d  
o thers.
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On th e ir  re tu rn  jou rney  th e y  spen t two 
days a t  th e  V icto ria  F a lls  and  one a t 
B ulaw ayo, a n d  a ll v is ited  Cecil R hodes’s 
g rave in  th e  M atoppos. A bout 40 m em bers 
of th e  Congress, in stead  of going to  th e  
copper be lt, v isited  S alisbury  an d  some of 
th e  gold an d  asbestos m ines of M ashonaland.

D uring  th e  ru n  back  to  Johannesburg , 
th e  special tra in s  w ere held  up  for some 
hou rs owing to  th e  dera ilm en t of a  goods 
tra in . A b rief s ta y  in  Johannesbu rg , which 
c ity  th e  to u ris ts  were glad  to  see again, 
a n d  th e n  th e  m em bers of th e  Congress paid  
a  v is it to  th e  w orld ’s la rgest d iam ond 
m ine— th e  P rem ier, a f te r  w hich th e y  spen t 
th e  res t of th e  d ay  in  P re to ria , th e  adm ini-

b ea u ty  of its  scenery, th e  m em bers of the  
Congress v isited  or passed th rough  several 
tow ns w hich, a p a r t from  presen t claim s to  
note, have  beh ind  th em  a  h is to ry  th a t  has 
long since b rough t th em  fam e— Glencoe, 
L adysm ith  and  Colenso are landm arks in 
S outh  A frican h isto ry . F am ous battlefields 
once, th ey  are  now peaceful and  progressive 
tow ns growing stead ily  as a  resu lt of coal 
m ining and  general farm ing enterprises. The 
bo rder tow n of N ew castle, in  add ition  to  
being a  no ted  coal m ining centre, is the  site 
of im p o rta n t iron  and  steel w orks, th e  ore 
being b ro u g h t from  large deposits in  the  
ad jo in ing  D undee d istric t. Coal of 
p rac tica lly  all qualities and  characteristics

S l u d g e  T a n k s  f o r  D ia m o n d  D r i l l i n g , R o a n  A n t e l o p e .

s tra tiv e  cap ita l of th e  Union. T he G overn
m en t buildings were g rea tly  adm ired.

F ro m  P re to ria  th e  delegates s ta r te d  on a 
long to u r  th rough  th e  E aste rn  T ransvaal, 
v isiting  th e  coalfields of th e  M iddelburg 
d is tric t, th e  P ilgrim s R est goldfield, the  
B arberton  asbestos field, th e  K ruger N ational 
P a rk — otherw ise know n as th e  Sabie Game 
R eserve— an d  o ther places of in te rest. The 
K ruger N atio n al P a rk  provides a  spectacle, 
or ra th e r  a  series of spectacles, such as only 
A frica can  show. W ith in  a  san c tu a ry  of 
som e nine th o u san d  square m iles p rac tica lly  
every  species of big gam e for w hich th e  
co u n try  is n o ted  roam  a t  large in  a  h a b ita t 
as p rim itiv e  as i t  was thousands of years 
ago. The fac t th a t  a  p a r ty  can m o to r near 
enough to  th e  anim als to  get good p ic tures 
is proof of th e  confidence of the  inm ates.

In  N a ta l, w hich has been called the  garden 
province of th e  U nion, on account of th e  
fe rtility  of its  w ell-w atered soil an d  th e

is found in  th is  p a r t  of N ata l, ranging from  
highly b itum inous to  an th racite . In  some 
portions of th e  K lip R iver field the  coal 
is w'orked a t  dep ths down to  600 feet.

A t Colenso is s itu a ted  on th e  bank  of th e  
T ugela R iver, w here a b a ttle  was fought 
betw een B riton  and  Boer, the  power s ta tion  
th a t  supplies energy for the  electrified track  
along w hich coal is conveyed to  D urban, 
th e  p o rt of export, w here m odern coaling 
an d  storage p lan ts  have been installed.

Some of th e  m ost beau tifu l scenery in 
N a ta l includes th e  Howick Falls, the  wooded 
hills overlooking P iete rm aritzburg , and  the  
Valley of a  T housand H ills, situa ted  betw een 
P ie te rm aritzb u rg  and  D urban.

T he to u ris ts  found m uch to  adm ire a t  
D urban , w hich is one of the  U nion s m ost 
popu lar w in ter ho liday  resorts. Sugar and  
fru it p lan ta tio n s line the  coast n o rth  and  
south  of th e  p o rt along a  be lt th a t  ex tends 
n early  300 miles.
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S t e a m -S h o v e l  a t  B w a n a  M ’K u b w a .

In  th e  ascen t from  th e  N a ta l coast to  th e  
O range F ree S ta te  p la teau , th e  v isito rs 
passed  over th e  V an  R eenen’s P ass, an  
in sp iring  h ighw ay th ro u g h  th e  D rakensberg  
(M ountains of th e  D ragons), w here th e  
scenery  is exceedingly  im pressive. L eaving 
B loem fontein , th e  ca p ita l of th e  O range 
F ree S ta te , th e y  trav e lled  th ro u g h  th e  so u th 
e a s te rn  p o rtio n  of th e  K arroo  to  P o rt 
E lizab e th , a n o th e r  po p u la r ho liday  reso rt, 
th e n  th ro u g h  th e  “ O strich  L an d  ” of S outh  
A frica, th e  cen tre  of w hich is th e  p ic tu resque 
tow n  of O udtshoorn . The p re tty  villages of 
George an d  K n y sn a  were g rea tly  adm ired , 
also “ The W ilderness ”  w hich is a  w ilderness 
in  a  nam e only, b u t ac tu a lly  a  h o liday  reso rt 
of bew ildering  b eau ty .

T here  w as m ore v e ry  a t tra c tiv e  scenery  
to  be ad m ired  along w h a t has been  called 
“ T he G arden  R o u te ”  w hich c o n s titu ted  
th e  la s t lap  of th e  7,000 m iles to u r  round  
S o u th ern  A frica of those w ho a tte n d e d  the  
th ird  E m p ire  M ining a n d  M etallurgical 
Congress.

B efore th e ir  d e p a rtu re  from  C apetow n th e  
delegates dec lared  th a t  no p raise  was too  
h igh  for those  concerned in  th e  incep tion  
a n d  a rran g em en ts  of th e  Congress, an d  
expressed  th e ir  h e a r ty  th a n k s  to  all 
concerned, an d  for th e  h o sp ita lity  th e y  
experienced  th ro u g h o u t th e  to u r.

All th e  delegates have  com m ented  very  
fav o u rab ly  on th e  techn ical efficiency of the  
R a n d  an d  th e  keenness of those  in  con tro l

of m in ing  an d  m eta llu rg ica l operations. A 
s tr ik in g  p o in t w hich im pressed everyone was 
th e  w onderfu l sp irit of cooperation  w hich 
ex ists n o t on ly  betw een  th e  various m ines 
of th e  sam e group , b u t betw een  a ll th e  
m ines, a n d  th e  opinion w as expressed  th a t  
th is  was on ly  m ade possible b y  th e  sm all 
b u t v e ry  rem arkab le  g roup  of young  m en— 
th e  consu lting  engineers— whose personalities 
were m ost insp iring  an d  whose know ledge of 
d e ta il w as profound. The ac tiv itie s  of th e  
T ran sv aa l C ham ber of M ines w ith  reg ard  to  
rec ru iting  h ea lth  a n d  sa n ita tio n  also created  
a  deep an d  very  favourab le  im pression and  
th e  delegates a d m itte d  th a t  th e y  h ad  learned  
m uch  du ring  th e ir  v is it an d  were going 
aw ay  fu ll of useful ideas.

W ith  reg ard  to  N o rth ern  R hodesia , while 
a ll w ere ag reed  th a t  th e  m ag n itu d e  of th e  
copper deposits h ad  n o t been exaggerated , 
th e  view  w as expressed th a t  on ly  success 
could ju s tify  a  general m ining policy  w hich 
ru n s coun ter to  accep ted  principles. 
P ro b ab ly  p roduction  w ill n o t ev e n tu a te  
according to  program m e, b u t th is  is n o t of 
m uch  m om ent in  view  of th e  p resen t low 
price of copper.

Z a m b e s i  B r i d g e , V i c t o r i a  F a l l s .



TH E PETROLEUM INDUSTRY
By H E N R Y  B. M IL N E R , M .A ., D .I.C ., M.Inst. P .T . 

Lecturer in Oil Technology, Royal School of Mines

T h e  a u th o r  sum m arizes th e  p re sen t position  of th e  in d u s try  th ro u g h o u t th e  w orld .

N o th in g  s tag n a tes  in  th e  oil in d u stry , 
th o u g h  la tte r ly  i t  m ay  have seem ed th a t  
quiescence reigns in  succession to  th e  sw ift
ness of events, cu lm inating  in  th e  U n ited  
S ta te s ’ p roduction  a tta in in g  w ith in  60,000 
barre ls  of th e  3,000,000 daily  m ark  last 
A ugust. T he lu ll m ay  be m ore ap p a ren t 
th a n  real, b u t  i t  p roved  too m uch  for one 
en terp ris ing  A m erican w riter, who, v isiting  
th e  W ietze d is tric t of H anover discovered 
th a t  th e  first G erm an oil-well was drilled 
during  M arch and  A pril, 1859, th u s  a n te 
da tin g  D rakes’s fam ous P ennsy lvan ian  well 
b y  a  few m onths, so th a t  even cherished 
tra d itio n  is n o t inviolable in  th is  industry . 
In c id en ta lly  th a t  G erm an well s till produces, 
a  rem arkab le  record  of longevity .

The A m erican oil s itu a tio n  is complex. 
In te re s t is to rn  betw een in te rn a l economics, 
such  as th e  m erger of th e  S tan d a rd  Oil 
C om pany of New Y ork (“ Socony ” ) and  the  
V acuum  Oil Com pany, conservation  schemes 
on  tr ia l in  ce rta in  S tates, th e  F edera l Oil 
B o a rd ’s endorsem ent of “ u n it operation  ” 
for econom ic exp lo ita tion  of oil pools, and  
th e  sligh t b u t certa in  decline show n in th e  
U.S. share of w orld production . F or years 
p as t Am erica, by  v irtu e  of her v as t resources 
a n d  developm ents, has been th e  focus of 
th e  in d u stry  as a  whole ; now th a t  condition 
is a lte rin g  an d  A m ericans are as alive to  
it  as are th e ir  foreign com petitors. Since the  
end  of th e  W ar the ir desire to  exploit 
petro leum  in  o ther countries has been 
em phasized  by  th e ir  keen ac tiv ities in  th is 
d irec tion— e.g., in  V enezuela, Iraq , an d  the  
E a s t Indies. In  co n tra st to -day  is th e  fear, 
openly  expressed in  m any  q uarte rs , th a t  
th e  rap id  reh ab ilita tio n  of R ussia’s oil 
in d u stry  m ay  ac tua lly  lead to  petro leum  
ex p o rts  from  th a t  coun try  to  A tlan tic  
m arke ts , a  curious sw ing of the  pendulum , 
if and  w hen i t  com es to  pass. The 
fru its  of th e  in te rn a tio n a l agreem ent to  
check useless com petitive and  long-distance 
tra n sp o rt of oil are now perceptib le and  the  
logic of feeding w orld m arke ts from  fields 
favou rab ly  s itu a te d  th e re to  cannot be gain
sa id , b u t an  independen t, determ ined  
R ussia, com peting on the  basis of ever- 
increasing resources, m igh t do m uch to  
upse t w hat m easure of s ta b ili ty  has a lready  
been achieved. T echnically , th e  principal

fac to rs in  contem porary  A m erican de^Fl'op- 
m ents are increased accuracy  of geological 
exp lo ra tion  for bu ried  structu res, reinforced 
by  successful geophysical prospecting, deep 
drilling  consequent on g rea t engineering 
im provem ents, w ith  10,000 ft. holes 
prac ticab le in  th e  near fu tu re , th e  discovery 
of deep pools h ith e rto  inaccessible, oil-well 
dev iation  an d  surveying, an d  the  re juvena
tion  of old fields by  various repressuring 
m ethods. The gas-oil ra tio  is no longer 
regarded  as an  academ ic flight, b u t is now 
a  concrete, if m uch abused, en tity  in  economic 
field-developm ent. A ll th is  applies, to  a 
g rea ter or lesser ex ten t, to  th e  m ajor oilfields 
of th e  w orld. M exican p roduction  has se ttled  
down as ra th e r  a  rou tine  proposition , w ith  
a  decline in  favour of Venezuela, R ussia, 
and  th e  D utch  E a s t Indies ; considerable 
exp lo ra to ry  w ork is in  progress in the  no rth  
an d  in  th e  T ehuantepec zone, an d  a  P ro trero  
No. 4 m igh t b u rs t fo rth  a t  any  m om ent, 
ju s t as th e  sa lt w ater bogey w ill be revived 
if rou tine  is too long und istu rbed . In  
Venezuela th e  M aracaibo coast fields still 
dom inate th e  situa tion , though in land 
developm ents in  Falcon have been very  
prom ising ; there  is com paratively  little  
te rr ito ry  around  th e  lake, eastw ard  in 
Falcon and  along th e  no rth ern  Orinoco belt 
n o t being a ttac k ed  geologically a t some 
p o in t or o ther, and  th e  in te rests  behind 
these ven tu res are tru ly  cosm opolitan. The 
o ther South  A m erican republics pursue 
serenely th e ir  oily tenor, though  recent ex
p ropria tion  th rea ts  by  th e  A rgentine govern
m ent cause some uneasiness a t Comodoro.

Search for oil in  the  E m pire moves steadily , 
b u t N atu re  has, perhaps, no t bestow ed th is 
blessing as lavishly as she m ight have done 
in  th e  te rrito ries concerned'. Canada has 
bestirred  herself w ith  th e  prospects of T urner 
Valley, a  field bristling  w ith  technical 
con trad ictions, b u t none the  less a welcome 
discovery, one w hich gives A lberta  a  lead 
in  th e  realm  of fu tu re  promise. T rin idad  
produces ab o u t 100,000 tons per m onth , a 
firm  yield ; here again exploration  for oil 
is ac tive , especially in  the  sou th-east, while 
geology in  th e  island  still th rives on acu te 
controversy , a  h ea lth y  sign. W e are no t 
im pressed w ith  recen t a ttem p ts  to  revive 
oil p rospecting  in  B ritish  G uiana. Somehow
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diam onds an d  petro leum  seem  m u tu a lly  
exclusive. E g y p tia n  oil is an o th e r  case of 
ro u tin e  w ith o u t inc iden t, w hile th e re  are 
y e t op tim ists  p rep a red  to  b ack  th e  chance 
of finding oil in  S ou th  A frica, w here fu rth e r  
developm ents are  now  proceeding. Of th e  
In d ian  fields, Y enangyaung  (B urm ah) is still 
th e  b rig h t s ta r, an o u ts tan d in g  exam ple of 
efficient o rgan ization  an d  control. Geological 
su rvey  b o th  in  B u rm ah  an d  in  A ssam  is 
being  v igorously  prosecu ted . Saraw ak has 
done m uch  to  co n trib u te  to  th e  im p o rta n t 
position  held  b y  th e  E a s t Ind ies in  w orld- 
p roduction , th e  fam ous Miri field still holding 
sw ay. In d ica tio n s in  B runei (B ritish  Borneo) 
a re  encouraging. In  N ew G uinea (Papua) 
reconnaissance of favourab le areas h as  been 
ca rried  o u t in  p as t yea rs largely  a t  the  
beh est of th e  A ustra lian  governm ent. W ith  
en igm atica l p rospec ts an d  a  tigh ten ing  of 
th e  purse-strings i t  looks as though  th is  
is la n d ’s oil developm ents w ill have to  lie 
fallow  for a  while. The su b jec t of indigenous 
A u stra lian  oil con tinues provocative in 
financial, po litica l, an d  techn ical circles in 
th e  C om m onw ealth  ; w h a t a p ity  to  w aste 
so m uch  tim e a n d  m oney over ephem eral 
resources. M uch th e  sam e m ay  be said, 
th o u g h  w ith  far less ground  for criticism , 
of N ew Z ealand.

E urope  is experiencing a  g rea t u rge to  
find oil in  n early  all its  co n s titu en t 
coun tries. G erm any goes forw ard  op tim istic 
a lly  w ith  th e  co-operation of A m erican 
in te rests , techn ica l and  otherw ise. R ecen tly  
a  700-bl. flowing well w as b ro u g h t in  near 
th e  old field a t  Oelheim. F rance , recognizing 
th a t  possib ilities of in te rn a l oil supplies on a 
com m ercial scale are rem ote, h as  con
ce n tra te d  efforts on securing facilities for 
refining crude oil, n o t only th a t  u ltim ate ly  
w on from  Ira q , b u t also from  o ther sources. 
P o lan d  is engaged on a  com plete revo lu 
tio n  of techn ique , b o th  geological and  
engineering. The lessons le a rn t in  unravelling  
so u th e rn  C arp a th ian  s tru c tu re s  are being 
app lied  in  th is  m ore n o rth e rn  zone, w hile 
A m erican influence an d  equ ipm en t are  fast 
displacing th e  anc ien t system  of drilling  
an d  crude p roduction  m ethods so long 
p rac tised  in  th a t  coun try . R oum an ia  has 
p u t her pe tro leum  house in  o rder in  every  
techn ica l d ep a rtm en t. H er p resen t, as her 
fu tu re , is b o u n d  up  w ith  deep sand  location  
an d  w ith  prospec ts elsewhere in  W allach ia 
an d  M oldavia. R ussia  is no longer an  
unknow n q u a n tity  in  th e  oil situation . 
T he Soviet governm ent has  realized from  the

first th a t  m oney is a  forceful a rgum en t 
aga in st even th e  deepest in te rn a tio n a l 
p rejud ice, an d  no effort has been sp a re d  to  
re-organize th e  in d u stry  a t  G rozny, M aik o p , 
an d  B aku , by  th e  in tro d u c tio n  of u p -to -d a te  
p lan t, m odern  m ethods of p rospec ting  
(including geophysical), th e  lay ing  dow n of 
new  refineries (e.g., T ouapse, B lack  Sea), 
an d  pipe-lines, w hile th e  recen t discoveries 
of oil in  th e  province of P erm , w estern  
U rals, a n d  th e  e n try  in to  p ro d u ctio n  of 
S aghalienneft are  all im p o rta n t fac to rs  m  
th e  R ussian  schem e of th ings.

Of th e  rem ain ing  A siatic fields, I ra q  
p rov ides a  good exam ple of o rganized in te r 
n a tio n a l ex p lo ra tio n  an d , in c id en ta lly , of 
v irg in  sh u t-in  p ro d u c tio n  I t  is th e  “ x ” of 
th e  M edite rranean  eq u a tio n , w hose so lu tion  
can  on ly  be found  in  te rm s of a  prod ig ious 
pipe-line schem e an d  com prom ise as to  rou te  
an d  sea-board  te rm in a l. P e rs ia  continues 
h igh on th e  lis t of p roducing  coun tries and  
th e  m ain  field, M asjid-i-Sulaim an, now 
possesses a  su b s ta n tia l “ offset ” in  H a f t K e l ; 
clearly  th e  oil resources of th is  te rr ito ry  have 
only been sc ra tched . A m ericans an d  o thers 
in te rested  in  “ u n it op era tio n  ” po licy  w ould 
do well to  s tu d y  th e  P ersian  oilfields w hich are 
a  m onum en t to  efficient o rg an iza tio n  and  
developm ent. Increased  p ro d u c tio n  is 
recorded  for th e  E a s t Ind ies (S um atra , 
Ja v a , Ceram , a n d  Borneo) follow ing on active 
drilling  la st year, w hile th e  fo rtunes of 
“ N iam  ”  (N ederlandsch In d isch e  A ardolie 
M aatschapp ij, in  w hich th e  D u tch  govern 
m en t is in te rested ) are  a lre ad y  in  th e  ascen
d a n t w ith  recen t discoveries of oil near 
T arakan . In  sho rt, in  th e  rea lm  of petro leum , 
progress is th e  key-no te  of cu rren t 
happenings. T hough  th e  in d u s try  h as  its  
“ ups an d  dow ns ” a n d  its  econom ic diffi
culties, th e  ou tlook  is decidedly  good so long 
as th e re  is th e  w ill to  in te rn a tio n a l co
opera tion  to  p rev en t w aste an d , of equal 
im portance, to  exp lo it th is  com m odity  w ith  
th e  h ighest possible technical efficiency.

In s t itu t io n ’s A n n u a l D in n e r .— The
annual d inner of th e  In s titu tio n  of M ining 
and  M etallurgy, w hich, as announced  in  th e  
M a g a z in e  la s t m on th , w as to  have been 
held  on Ju n e  26, was cancelled and  is n o t 
ta k in g  place th is  year. The arrangem ents 
for th is  function  are in  th e  han d s of the  
S ecretary , who only re tu rn ed  from  South 
Africa a few w eeks before th e  d a te  m entioned , 
an d  th e re  was a t  th e  la s t m om ent insufficient 
support forthcom ing.



TH E EARTH-RESISTIVITY METHOD OF
ELECTRICAL PROSPECTING

By E. L A N C A S T E R -JO N E S , B.A.

[Concluded from the June  issue, p. 355.)

M a t h e m a t i c a l  T h e o r y  o f  P o t e n t i a l  
D i s t r i b u t i o n  i n  E a r t h  R e s i s t i v i t y  
C i r c u i t s .— As has previously  been s ta ted , 
th e  G ish-R ooney assum ptions regard ing  the  
theory  of electrical d is trib u tio n  in the  earth , 
when a cu rren t in troduced  a t one electrode 
leaves the  ground  a t  a  second, require critical 
exam ination . In  p articu la r, th e  assum ption 
th a t, corresponding to  a  certa in  electrode 
spacing a, th e  effective dep th  of pene tra tion  
is equal to  th is  in te rv a l is n o t va lid  w hen th e  
specific resistance of th e  ground  is no t 
constan t, b u t varies— for exam ple w ith  
dep th . As such v aria tio n  is in p ractice the  
ru le and  no t th e  exception— indeed were th is 
no t th e  case, th e  m ethod  w ould have no 
application  to  prospecting— it is necessary 
to  develop a  rig id  th eo ry  as a basis for correct 
p rac tica l app lica tion  and  in te rp re ta tio n . 
There is no difficulty in effecting th is, as the  
problem  is analogous to  certa in  well-known 
problem s of electrostatics. W hilst exact 
ana ly tica l solutions can only be ob ta ined  
for a few special cases, these are sufficiently 
in struc tive  to  serve as th e  basis for de
term in ing  correct procedure in m ore general 
problem s.

P a  —*--------
■P«

a  Q

v.p

F ig . 3.

to  th e  w ell-known laws of th e  conduction of 
elec tricity  in  th ree  dim ensions, we have the  
following conditions to  be satisfied. VQ and  
V a t  any  po in t o ther th a n  the  source P  and  
the  sink Q m ust sa tisfy  L aplace’s E quation  

V 2V =  0.
If the  to ta l cu rren t entering  m edium  p a t  P 

and  leaving i t  a t  Q is I, then , in  the  neigh
bourhood of P  and  Q th e  to ta l cu rren t flow 
th rough  a hem ispherical surface of sm all 
rad ius cen tred  a t each of these points m ust 
be equal to  I. The po ten tia l and  curren t 
m u st becom e zero a t an  infinite distance. 
The cu rren t flow in the  tw o m edia near the 
surface of separation  m ust be continuous— 
otherw ise there  will be an  accum ulation of 
electricity  a t  th e  surface. Also since pQ =  °o , 
there  is no flow across th e  surface of separa
tion. Now, if M be any poin t in  the  m edium  
p, a t d istances r t and  r 2 respectively from 
P  and  Q, i t  can be shown th a t  th e  form ula

v= L 11 ” 1 ) r i r 2/

F u n d am en ta lly  sta ted , the  problem  is as 
follows (see Fig. 3). G iven a  po in t “ so u rce” 
of electricity  a t  P  in th e  p lane surface w hich 
separates tw o m edia of different specific 
resistiv ities, pa and  p, and  an  equal “ sink ” 
of e lec tricity  a t a  second po in t Q, also in th e  
separating  p lane ; to  find th e  po ten tia ls  V 0 
and  V respectively  a t  any  po in t in th e  two 
m edia. The first case to  be considered is the  
m ost sim ple, nam ely , w hen th e  tw o m edia are 
of infinite ex ten t, so th a t  no o ther boundary  
surface besides th e  separation  surface comes 
in to  consideration , and  th e  resis tiv ity  pa 
is infinite (e.g. the  m edium  is air). According

satisfies all th e  above conditions. Hence 
th is  form ula gives the  correct solution for 
the  p o ten tia l function in  the  m edium  p, 
w hilst, as there is no cu rren t flow a t all in 
m edium  pa, VD =  0.

If the  d istance PQ =  3a, a t  po ints Mx and 
(P°'P) M2, trisecting  the  line PQ we have, for

r x =  a, r 2 =  2a, and  for M2, r x =  2a, r 2 =  a.

■■ v* i" M>> = a  G -  = + lb
V , (a , M J _  i e  ( i  -  i )  -  -

whence V , -  V , =  ^  

and  p =  27tu (Vi  ~  V»)
I

As, in  earth -resistiv ity  m easurem ents, Mj and 
M2 correspond to  th e  tw o inner electrode 
positions, w here th e  p o ten tia l difference is 
m easured, i t  is evident th a t  th is equation  
is the  basis of the  G ish-Rooney m ethod, 
which, for a  m edium  of uniform  density  p 
is a  s tric tly  valid  form ula.

W e shall nex t consider th e  case w hen a 
second parallel place surface, a t  a d istance h,
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sep ara te s  th e  m edium  p from  a  th ird  m edium , 
of d ifferen t specific resis tiv ity  p ' , w hich m ay  
be g rea ter or less th a n  p (Fig. 4). The 
p o te n tia l V, for th e  region p, has now  to  
sa tisfy  all th e  p rev ious conditions, toge ther 
w ith  a  fu rth e r  se t of conditions valid  a t  the  
sep ara tin g  surface (p, p '). A t th is  surface 
also th e re  m u st be no accum ulation  of 
electricity .

L e t th e  ra tio  —,—;—-  be deno ted  b y  k.
P +  P.

L et P x deno te th e  po in t w hich is th e  im age, 
or reflection, of P  in  surface (p, p '), an d  le t 
P 'x denote th e  po in t w hich is th e  reflection 
of P x in  th e  surface (p0, p).

T hen  th e  d istances P P X an d  P P 'X each 
equal 2h.

p ; 2 k 2l - 2 k ’ l a ;

p; 2 k l

V . . p .  .

-2k l a :

p 1 « . - a — - - 1 a

h i

x  ;
,z M, Mz 

V . p

p, 2  ki

v ;  ?

-  2kl Q,

p2- 2 K21 - 2 k ! l q 2

(P-PJ

(P.P'J

P XM =

V x 2 +  y 2 +  z 2 ’
l

V x 2 +  y 2 +  (z 
1

2h)2

p  lM  V x*~+  y 2 +  (z +  211)* '

QM =  

QiM =
V (3 a  — x )2 y 2 +  z 2 ’
_____  I
V (3 a  — x )2 +  y 2 +  (z .— 2 h )‘ 

1
^  1 a/ ( 3a — x )2 +  y 2 +  (z +  2 h )‘

A nd th e  sum  of th e  po ten tia ls  due to  th e  
series of th ree  sources and  sinks is,

V =  277-Up M "  Q m J +  k  ^P XM ~  Q7m )
_  ip i /  J L  jL.'l
“  2ttU P M  QM^

+  k ( f xm  “  q ^m ) } '
F o r th e  p o in t Mx, for w hich x  =  a, y  =  0, 

z =  0, we have

V l =  2 t t  { ( a  "  2 a )  +  k  ( ^ o 2̂
1 V - / 1

F i g . 4.

Sim ilarly, le t Qx an d  Q \  be corresponding 
im ages of Q in th e  tw o surfaces of separation .

Im agine sources of e lec tricity  of m agn itude 
2 k l a t  P x and  P 'x, an d  sinks of e lec tric ity  of 
m ag n itu d e  — 2 k l a t  Qx an d  Q 'x.

Now  conceive th e  po ten tia l, a t  a  p o in t M 
in  th e  region V, as m ade up  of th e  separate  
p o ten tia ls  due to  each of these th ree  sources 
an d  th ree  sinks.

If M has th e  co-ord inates (x, y, z) referred 
to  P  as origin, th e  line PQ  as axis of x, and  
th e  line P P X as axis of z, then  th e  d istances

PM ==

V  (2a)2 +  (2h)2
1  O

V  (2a)2 +  (2h)2'-'

_ l £

) + k(V a 2 +  (2h)s

{1 +  4k /  _ ^
477a I I V l  +

r

A nd, b y  sym m etry , a t  th e  p o in t M2, V 2 —

H ence
Vx — V 2 =  2VX.

+ ( 2h) !'  a /

F rom  th e  po in ts P x, P 'x, e tc., a  fu rth e r  
series of im ages, P 2, P '2> Ps> P(3> • • • can 
be form ed b y  successive reflections in  th e  
tw o sep ara tin g  planes.

T hus P ,  is th e  reflection of P 'x in  (p> p ')
„  „  P , in  (Po,.p)

P3 „ „ l * m  P- P
P's » » P 3 m (Po, p)

Pn’ »■ -  ™ (p ’ P )
P'n » » Pn m  (Po, P)

and  sim ilarly  for a  whole series of images 
0 2, Q '„  . . . • Qn, Q n • ■ ■ A t each of the 
po in ts  P n, P 'n we im agine sources of
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m ag n itu d e  2knI, an d  a t  each of th e  po in ts 
Qn. Q'n we conceive sinks of m agn itude 
2knI. T hen  th e  p o ten tia l a t  M due to  such 
a series, infinite in  num ber, of sources and  
sinks, is given b y  th e  expression

V =  — ___ - f  V  k n ( —  — 1
2tt I PM QM ^  uf 1 VP„M OnM/

+  n? x kn ( w j i  ~  q tm ) }

and, for th e  po in ts an d  M2 

4 £ . k "

-  1 U "
V 4 +  I

a
w hich we can p u t

V I  “  V *  =  ( 1  +  4 F ) ’  w h C T e

F ' " ' k‘ V . + e f f  

~ v T Y d f ? '1
and  th is  expression for V, w ith  a su itable 
expression for th e  p o ten tia l V ' in th e  region 
p ', derived  from  a  consideration  of th e  effects 
due to  a ll th e  sources an d  sinks outside th e  
region p ', satisfies all th e  conditions necessary 
in th is  problem . M oreover, i t  is th e  only 
possible solution for th e  po ten tia l.

H ence, for th is  case of a  non-uniform  
m edium , consisting of tw o separate  m edia of 
resistiv ities p and  p , th e  form er region being 
bounded  b y  a  region of no conductiv ity , th e  
equation

277« V l  ~  V a  =  p ( l  +  4 F )

is valid.
I t  is ev iden t th a t  th is  q u a n tity  p (1 +  4F), 

w hich we m ay  denote b y  pa, is th e  so-called 
“ average ”  resis tiv ity  referred  to  in  the  
G ish-Rooney and  subsequent experim ents. 
The te rm  F  in th e  b racket is a function  of k, 
w hich depends only on th e  ra tio  of th e  two

conductiv ities, and  also of - ,  w hich is th ea
ra tio  of th e  dep th  of th e  surface of separation

to  th e  electrode in te rval. On th e  o ther 
h an d , th e  expression is an  infinite series, 
b y  no m eans corresponding to  th e  sim ple 
no tion  of an  “ average ” .

T he q u a n tity

F =  X  kD (  1 :
■ ->  V i  +  ( — )

v a '

can be ev a lu a ted  for any  desired values of

k and  - ,  and  curves can be draw n repre- 
a

senting  th e  whole series of corresponding 
values. A lte rna tive ly  we m ay  show the

v aria tio n  of th e  ra tio  —  =  1 -f- 4F  w ith k 
P

and  This la tte r  is done in Fig. 5, for 
a

/
values — =  3, 4, 9 and  99, corresponding to  

P
k  =  J , J ,  J  and  respectively. In  each

case th e  values of —  are p lo tted  as ordinates 
P

against values of ^  as abscissae. A stud}7 of

these curves reveals th e  following charac
teristics :—

C ontrary  to  th e  G ish-Rooney hypothesis 
th e re  is no ab ru p t change in th e  curves 
w hen a =  h , i.e. th e  electrode separation  
in te rv a l is equal to  th e  dep th  of th e  sub
surface separating  the  m edia p and  p . 
T he value of pa begins to  dev iate  from  the 
value of p, th e  specific resistiv ity  of the  
upper layer, before a =  h , so th a t  the  effect 
of th e  g reater resis tiv ity  of the  lower layer p’ 
m akes itself ev iden t for electrode separations 
less th a n  th e  dep th  of its  upper surface. 
F or values of a, w hich are large com pared w ith 
h, th e  value of pa approaches a lim it equal 
to  p , so th a t  th e  fu ll effect of the  lower 
layer is only experienced a t very  large 
electrode separations. If p is very large

com pared w ith  p, th e  value of ^  w hen h  =  a

is very  nearly  1-5. This can be seen on the  
p =  99p curve in  th e  figure ; and  for any

g rea ter ra tio  of th e  curve in  th is  neigh

bourhood  is very  nearly  th e  same. As the  
specific resis tiv ity  of th e  ord inary  over
bu rden  is generally m uch lower th a n  th a t  
of th e  rock  below it, a valuable ind ication
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of th e  d ep th  of th e  rock  a t  any  p o in t can 
frequen tly  be ob ta ined  from  th e  above 
rela tionsh ip .

I t  w ill be seen th a t  all th e  curves have  tw o 
po rtions of m ax im um  cu rv a tu re , one 
“ upw ards ” and  th e  o ther “ dow nw ards

The form er occurs for th e  value a =  -

approx im ate ly , an d  th e  la tte r  for values of
from  a =  2h to  h igher values, according

/

to  th e  m agn itude  of th e  ra tio  ^ . 

B etw een these tw o poin ts of g rea test

spacings, is no th in g  like so sim ple as on th e  
G ish-R ooney hypo thesis of an  a b ru p t change 
w hen a =  h . B y  a  careful analysis of th e  
curve w ith  reference to  its  po in ts of m ax im um  
and  m in im um  cu rv a tu re , an d  o th e r 
characteristics, a  reliab le es tim a te  can  be 
m ade. Such an  es tim ate  w ill becom e very  
u n ce rta in  if o th e r d istu rb ing  influences are 
a t  w ork, for exam ple, if th e  u p p er m edium  
has a  non-un ifo rm  character.

In s te a d  of s tu d y in g  th e  beh av io u r of th e  
“ average ” resis tiv ity  p a ,  we can  s tu d y  th a t  
of its  reciprocal, th e  “ average ”  co n d u c tiv ity

F ig . 5.

c u rv a tu re  th e re  is a  po in t of inflexion, w here 
th e  cu rv a tu re  changes from  “ upw ard  ” to  
“ d o w n w a rd ” . T his occurs a t  ab o u t th e  

3
po in t a =  Hr. P ro v id ed  th is  po in t of in-

flexion can be recognized fairly  clearly, a fair 
d e te rm in a tio n  of h  can  be effected b y  a  
carefu l s tu d y  of th e  curve for various in 
creasing values of a.

F rom  th e  above considerations, i t  is qu ite  
ev iden t th a t  even for th e  sim ple case here 
considered, w here th e re  are only tw o m edia 
in ques tion— an  upper one of resis tiv ity  p 
a n d  a  lower one of resis tiv ity  p ', besides th e  
a ir  above th e  ground  surface— th e  de te rm in a
tion  of th e  d ep th  h  from  a  s tu d y  of a  single 
“ average ” re s is tiv ity  curve, ob ta ined  b y  a 
series of m easurem ents a t  increasing electrode

oa, w hich is o b ta in ed  b y  th e  sim ple re la tion

On — — w here a  =
p a  1 T" 4 F  ’ p

In  Fig. 6, th ree  curves h av e  been p lo tted . 
These were m ade to  su it a  p a r tic u la r  problem , 
b u t th e y  can  be reg a rd ed  as characteristic . 
Two of th em  show  th e  v a ria tio n  of th e

q u a n tity  ^  corresponding  to  tw o ra tio s

p' =  9p  an d  p' =  99p. The abscissae in 
these curves are show n as th e  d ep th  h  of 
th e  lower m edium  p ' below  surface in ac tu a l 
feet, b u t th e  curves w ould  be ex ac tly  the  
sam e if th e  abscissae u n it 4 0  were tak en  as 
th e  in te rv a l a, and  all o th e r values in  p ro 
portion . T hus 8 0  w ould becom e 2a, 1 0 0
2-5a an d  so on. The curves w ould  then
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rep resen t th e  v aria tio n  of as ord inates

ag a in st values of th e  ra tio  ^  as abscissae. F or

an y  value of — betw een 9 an d  99 th e  curve 
p

w ould lie betw een  th e  tw o shown, w hilst for 
values g rea ter th a n  99 it  w ould p rac tica lly  
coincide w ith  th a t  for th e  ra tio  99. The

curves show how  th e  ra tio  — varies fora
a  fixed electrode separa tion  a w hen th e  
d ep th  of th e  lower layer h varies. In  o ther 
w ords th e y  ind ica te  to  w hat ex ten t we m ay

direc tly  p roportional to  h. Since th e  s tra ig h t 
line or d irect-proportion  character only holds 
w hen h  is less th a n  a, a  value for a should be 
selected w hich exceeds the  m ost p robable 
value of h  in  th e  area.

The m ethod  is th u s  clear for a  very  rap id  
area  survey, if th e  ob ject is m erely  to  
delineate sub-surface s truc tu re . A single 
electrode spacing in te rv a l is chosen of 
m agn itude sufficient to  ensure th a t  i t  is 
g rea ter th a n  all likely values of h  in the  area, 
b u t n o t so g rea t th a t  fluctuations in h  are 
no longer appreciab ly  rep resen ted  by  
fluctuations in aa, and  th e  values of the 
la tte r  m easured a t  a  series of po in ts th rough-

F i g . 6 .— D ia g r a m  s h o w i n g  V a r i a t i o n  o f  C o n d u c t i v i t y  w i t h  D e p t h  o f  H i g h l y  R e s i s t i v e  B e d .

out th e  area  form ing a  netw ork. All po ints 
hav ing  th e  sam e value of cja are j ° j ne j" 
by  “ lines of equal average conductiv ity . 
Such lines m ay  th en  be regarded as sub 
surface lay er contour lines, and  a  single 
de term ination  of th e  d ep th  h  a t any  one 
po in t w ill suffice to  fix th e  d ep th  a t any  other. 
One obstacle, how ever, cannot be ignored. 
I t  is assum ed in th e  above th a t  th e  resis tiv ity , 
or its  reciprocal th e  conductiv ity , of the 
upper m edium  a is constan t th roughou t the  
area surveyed. As a  p recaution  to  te s t th is, 
it is desirable to  run  a  series of supple
m en ta ry  m easurem ents a t  a second electrode 
spacing (smaller th a n  th e  one previously 
selected), w hich w ill ind icate  th e  m ore p ro
nounced fluctuations in  a. W here such are 
encountered , i t  w ill be necessary to  correct 
th e  form er values of ua for these fluctuations, 
and  it  m ay  even be necessary  a t  such  po in ts

expect to  get ind ications of vary ing  dep th  
of th is  layer as we m ake a  traverse  or area 
su rvey  a t  a  fixed electrode spacing in terval.

One fac t s tan d s ou t in  considering these 
curves, nam ely , th e  straigh t-line, or uniform  
slope character of th e  curve for all values of 
h up to  ab o u t h  — a. F o r such dep ths,

th e  q u a n tity  — is alm ost d irectly  p ro 

portiona l to  the  dep th . This is a  very  
valuab le feature . I t  expresses th e  fac t th a t, 
prov ided  we are surveying an  area  where 
there is a uniform  upper layer so th a t  we can

assum e oa is p roportional to  ^  , the  varying

d ep th  of th e  underly ing  surface separating  
th e  upper from  a m ore h ighly resisting lower 
layer can be m apped  out sim ply  by  noting 
th e  values of cra and  regard ing  these as
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to  ta k e  a  fu ll series of m easurem ents a t  
g radua lly  increasing electrode in tervals.

T e s t  S u r v e y  i n  C u m b e r l a n d .— An 
in te restin g  te s t of th e  ea rth -re s is tiv ity  
m ethod  has recen tly  been afforded to  th e  
au th o r by  th e  courtesy  of th e  H odbarrow  
M ining C om pany, L td ., w ho placed  a t  his 
d isposal a  se lected  p o rtio n  of th e ir  area , and  
p rov ided  all th e  necessary  labou r an d  eq u ip 
m e n t w ith  th e  exception  of th e  Megger 
E a r th  T ester. The la t te r  in s tru m e n t was 
le n t b y  th e  m akers, Messrs. E vershed  an d  
Vignoles, L td ., of Chiswick, and  w ill be m ore 
fu lly  described  shortly . Briefly, i t  com bines 
in  a  single com pact in s tru m e n t th e  G ish- 
R ooney ap p a ra tu s .

T he region su rveyed , know n as th e  R ed  
H ill area, is show n on th e  accom panying 
plans, F igs. 8 an d  9, and  ex tends ab o u t one- 
th ird  of a  m ile in  th e  d irec tion  N W -S E , 
an d  ab o u t on e-q u arte r of a  m ile in  th e  
d irec tion  N E -S W . N um erous borings, 
show n on  th e  p lan , have served  to  revea l 
th e  sub-surface s tru c tu re  w ith  a  h igh degree 
of de ta il. P rim arily  th e  region com prises 
an  u p lif t of carboniferous lim estone overla in  
by  g lacial d rift and  underla in  by  con
g lom erate beds. On th e  N W  an d  SE 
Hanks, th e  lim estone has been m uch eroded, 
a n d  finally  d isappears en tirely . T his is 
show n in  section  1 of F ig. 10. F ro m  N E  to  
SW, how ever, th e  lim estone is fairly  th ick , 
a n d  averages ab o u t 50 feet below  th e  ground  
surface. I t  ou tcrops in  th e  region of R ed  
H ill F a rm , an d  form s a  m assive m ound, now  
largely  ex cav a ted  a t  R ed  H ill Q uarry . H ere 
also it  com es very  n ear to  th e  ground  surface. 
E x ce p t in  th e  q u arry  neighbourhood , an d  in  
a  very  sm all a rea  a t  th e  farm , th e  surface 
to p o g rap h y  is v e ry  h a t.

T he p rim ary  ob jec t of th e  su rvey  was to  
te s t th e  app lica tion  of th e  m ethod  to  the  
detec tion  of h em atite  iron  ore, w hich occurs 
in  th e  ce n tra l p o rtio n  of th e  a rea  (see Fig. 9 
sections). L ab o ra to ry  te s ts  h ad  shown, 
how ever, th a t  th e  resis tiv ity  of th e  ore was 
n o t very  d ifferent from  th a t  of th e  coun try  
rock, lim estone, so th a t  no g rea t hope of 
effecting th is  p rim ary  ob jective ex isted . A 
secondary  ob jective w as to  te s t  th e  possib ility  
of m app ing  o u t su b -d rift to p o g rap h y  by  th is  
m ethod , w ith  th e  p a rticu la r  view  of u tiliz ing  
th e  m ethod  as an  au x ilia ry  to  g rav ita tio n a l 
su rveys w ith  th e  to rsion  balance. P rio r to  
ou tlin ing  th e  de ta ils  of th e  survey , i t  w ill be 
conven ien t to  describe th e  construc tion  and  
o pera tion  of th e  Megger E a r th  T ester.

T h e  M e g g e r  E a r t h  T e s t e r .— The Megger

E a r th  T ester, illu s tra te d  in  Fig. 1, w as 
orig inally  in ten d ed  for th e  m easu rem en t of 
th e  resistances of ea r th  p la tes , e tc ., a n d  h as 
been ad a p te d  to  m eet th e  special req u irem en ts  
of geophysical survey ing  b y  m eans of e a r th  
resis tiv ity  determ inations. A d iag ram m atic  
rep resen ta tio n  of th e  sy stem  of com ponen ts 
and  connexions is show n in F ig. 7. The 
source of cu rren t supp ly  is a  sm all h an d - 
d riven  d irec t cu rren t genera to r, an d  th e  
m easuring  in s tru m e n t is a  m oving  coil 
ohm m eter. Two synchronous com m uta to rs 
are  m o u n ted  on th e  sam e sh a ft as th e  
generato r, and  th e  ohm m eter em bodies 
tw o coils m o u n ted  a t  a  fixed angle to  each 
o th er on a  com m on ax le w hich is p ivo ted  
in  th e  field of a  p e rm a n en t m agnet. The 
ax le carries a p o in te r w hich m oves across 
a  scale g rad u a ted  d irec tly  on ohm s. The

F i g .  7 .

cu rren t th ro u g h  one coil (the cu rren t coil) of 
th e  ohm m eter is a  defin ite frac tio n  of th e  
to ta l  cu rren t flowing betw een  th e  te rm in a ls  
m arked  C1( C2, w hich are  connected  in  use 
to  th e  o u te r p a ir  of electrodes ; th e  o th e r  coil 
carries a  cu rren t defin itely  p ro p o rtio n a l to  
th e  p o te n tia l difference betw een  th e  te rm in als  
P j, P 2, w hich are  connected  to  th e  in n er p a ir  
of electrodes. B y  m eans of su itab le  sh u n ts  
an d  resis tances th e  cu rren ts  can  be ad a p te d  
to  m eet vary in g  conditions, so th a t  th e  m e te r 
can  reg is te r four d ifferen t ranges, viz.
0 -3 , 30, 300 an d  3,000 ohm s, respectively . 
F o r ac tu a l g round  resistances th e  first range 
is no rm ally  th e  m ost conven ien t in  p rac tice , 
w hilst for determ in ing  th e  resistances of th e  
electrodes them selves, th e  th ird  range is 
m ost generally  useful. The cu rren t and  
po te n tia l coils of th e  m e te r are w ound so as 
to  be in  opposition , so th a t  th e  needle m oves 
in  p ro p o rtio n  to  th e  ra tio  of th e  p o te n tia l 
d rop  V i-V 2 to  th e  cu rren t I, an d  records in
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effect th is  ra tio  R  =
V r-V 2 The com m u-

ta to rs  serve to  convert th e  d irect cu rren t 
in to  a lte rn a tin g  p rio r to  its  en try  in to  the  
ex te rn a l c ircu it an d  to  rectify  th e  p icked up 
a lte rn a tin g  “ p o ten tia l ” cu rren t before it 
proceeds to  th e  coil of th e  m eter. The 
read ings are independen t of th e  generator 
vo ltage, an d  becom e stead y  afte r th e  handle 
has  been ro ta te d  for a  few seconds. The 
in s tru m e n t is usually  res ted  on some hrm ly

m ultip ly ing  each R  b y  th e  corresponding 
value a, values are ob ta ined  w hich are 
p roportional to  th e  “ average ” resistance. 
F or hom ogenous ground of uniform  resis tiv ity  
p ,  each of these values should  be th e  same. 
F o r g round  in  w hich a second layer of resis
tiv ity  p is encountered  a t  a  d ep th  h, th e  
average resis tiv ity  should follow th e  varia tion

of the  corresponding 

theore tical case represen ted

pacurve — in the
P

in Fig. 4.
BOREHOLE DEPTH Of COVER IN FT 

SUBDRIFT CONTOURS 
GRAVITY SURVEY STATIONS 

6RADHNTS

ELECTRICAL EQUI-CONDUCnVITY LINES 170'“  JfTERYAL 
. BETWEEN ELECTRODES 

ELECTRICAL CONDUCTIVITY ARBITRARY UNITS *  2000 n 

i ELECTRICAL TRAVERSE LINES AND TERMINAL STATIONS

- I  UNE Of SECTIONS

F IG . 8 .— M e g g e r  E l e c t r i c a l  S u r v e y , R e d  H i l l , 1929.

bedded  po rtab le  s tan d , to  perm it steady , 
uniform  ro ta tio n  of th e  generato r spindle. 
T he com plete ou tfit is read ily  tran sp o rted  
and  exceedingly sim ple and  reliable in opera
tion . F u rth e r  reference m ay  be m ade to  an 
account by  D r. W . F . Lee of m easurem ents 
w ith  a  "  Megger ” described in  th e  U nited  
S ta tes B ureau  of Mines Technical P aper 
No. 440 and  to  th e  descrip tive pam phlet 
issued b y  th e  m akers.

D e t a i l s  o f  t h e  T e s t  S u r v e y  i n  C u m b e r - 
l a n d .— As a prelim inary  te s t of th e  varia tion  
of th e  m easured  resistance R  w ith  increasing 
electrode spacings, m easurem ents were m ade 
a t each of th e  sta tions in the  neighbourhood 
of B H  89 (see Fig. 8) w ith  electrode in tervals 
of 20 40, 60, 80, 100 and  120 ft. By

According to  th e  borehole log of B .H . 89, 
lim estone should be p en e tra ted  a t a  dep th  of 
abou t 60 f t., and  ore a t  dep ths of from  115 
to  125 ft. (see Section IV , Fig. 10). The 
ac tu a l varia tions of th e  p roducts R a are 
shown in  th e  th ree  continuous line curves of 
Fig. 10. A careful com parison of these 
w ith  th e  theo re tical curves for p' =  99p and  
p' =  9p (shown d o tte d  in  Fig. 11) show th a t  
th e y  correspond to  th e  case in  w hich a t  a
d ep th  of app rox im ate ly  40 ft. below the
surface, a  layer of resis tiv ity  of abou t 30 
tim es th a t  of th e  d rift is encountered. 
Assum ing th e  values

p =  277 X 2 0  ohms. X feet,
p '  =  2 77 X 6 0 0
h =  4 0  feet,

so
40

so
60
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th e  theoretical curve w ould correspond closely 
to  th e  observed ones. S ubsequen t te s ts  on 
lim estone ou tcrop  have given a  m uch higher 
value, nam ely  ab o u t 277 X 2,500 ohm s X 
feet, th a n  th e  one assum ed here for p , b u t 
th e  value of 277 X 20 for th e  d rift res is tiv ity  
is well es tab lished  on th e  average for th is  
area.

T he conclusion draw n from  m easurem ents 
a t  these th ree  s ta tio n s is therefo re  th a t  th e  
p en e tra tio n  of some in terven ing  layer, a t  
ab o u t 40 ft. dep th , has obscured th e  evidence 
of th e  ac tu a l p en e tra tio n  of th e  lim estone,

ta k en  a t  a  single, or in  m ost cases only  tw o, 
electrode spacings. F o r th e  m o st p a r t, 
th e  spacings used were 40 an d  120 ft., b u t 
th e  series for th e  la tte r  in te rv a l is m ore 
com plete th a n  th e  form er. I t  w as fe lt th a t  
an  in te rv a l of 120 ft. w ould  be sufficiently 
large to  give evidence of th e  p en e tra tio n  
of th e  rock, w hich h a rd ly  anyw here is a t 
a  g rea ter d ep th  below  th e  surface th a n  120 ft., 
w hilst th e  40 ft. m easu rem en ts w ould  m ore 
fa ith fu lly  record  th e  v a ria tio n s  in  th e  
un ifo rm ity  of th e  ac tu a l d rift. F ro m  these 
m easurem ents, w hich in  each case gave th e

/
F i g .  9.— M e g g e r  E l e c t r i c a l  S u r v e y ,  R e d  H i l l ,  1929. L i n e s  o f  e q u i - c o n d u c t i v i t y ,  40 f t .  

I n t e r v a l .  A r b i t r a r y  U n i t s ,  ■ a a x 2,000ir.

w hich, according to  th e  borehole log, should 
occur a t a d ep th  of 60 ft. The curves give 
no evidence of an y  irreg u la rity  due to  th e  
p en e tra tio n  of h em atite  ore in th is  region, 
a lthough  th e  ore is well es tab lished  b o th  
b y  boring  an d  m ining operations, an d  is, 
in  fact, m ore ex tensive th a n  th e  borehole 
w ould  suggest. T he resu lt of these p re 
lim inary  m easurem ents, therefore, w hilst 
very  in te resting , could  only be regarded  as 
inconclusive, an d  ind icative  of th e  obstacles 
to  th e  p rac tica l app lica tion  of th e  sim ple 
th eo ry  of th e  m ethod .

In  th e  n e x t series of m easurem ents, a  
different p rocedure w as adop ted . A t each 
of some 200 s ta tions, m easurem ents were

value R , th e  values ’ -  w ere ca lcu la tedKa
an d  ta b u la ted .

A ssum ing th a t  pa — ‘¿ttciR
_ 1  1

-  p ,  “  277aR ’

2,00077 X a a =  ~'

H ence th e  values ta b u la te d  are p roportional 
to  th e  “ average ” co n d u c tiv ity  for th e  
p a rticu la r  electrode separation . P o in ts of 
equal co n d u c tiv ity  were jo ined  up  b y  con
tinuous lines, and  are show n by  m eans of such 
lines in  F igs. 8 an d  9. In  th e  form er figure, 
th e  sub -d rift con tour lines as derived  from
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S e c t i o n s  s h o w in g  V a r ia t io n  o f  

F i r r T P i r . A I -  C O N D U C T IV IT Y  AN D  D e P TH  OF C O V E R

U P P E R  SU R FAC E O F R O C K

   —  —  C O N D U C T IV IT Y  A T  1 2 0  F T  IN T E R V A L

-  4 0  ••

F ig . 10.
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borehole d a ta  are also show n b y  h a tch ed  
lines.

A careful s tu d y  of Fig. 8 shows th a t  the  
lines of equal average conduc tiv ity  a t  120 ft. 
electrode in te rv a l b ea r a  strik ing  sim ilarity  
in  grouping an d  shape to  th e  sub -d rift 
con tour lines. A region of low conduc tiv ity

th e  secondary  lim estone “ knoll ”  in  th e  
neighbourhood of B .H . 96 is to  som e e x te n t 
ind icated  in  th e  electrical co n d u c tiv ity  lines 
b y  a  m inor defo rm ation  of th e  “ 15 ” line.

The dow nfall of th e  lim estone from  these 
h igh  regions on th e  flanks of th e  a rea  to  th e  
N N W , SSE an d  SSW  is p a rticu la rly

80
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cvj
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$
. 2  40

CO

CO
CD

C£ 30

£ = 2 0

10

20 40
h

60

E le c tro d e

80 100 
2h

In te rv a l a
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F ig . 11.

corresponds to  a  region of sm all th ickness 
of “ cover ”  a n d  vice versa. The tw o p ro 
nounced  lim estone up lifts  a t  th e  qu arry  and  
R ed  H ill F a rm  are q u ite  well ou tlined  
as regions of especially low conductiv ity . 
These tw o fea tu res are equally  p rom inen t 
in  F ig. 9, as th e  electrode spacing of 40 ft. 
in  th is  series is well beyond  th e  th ickness of 
th e  cover in  these tw o areas. S im ilarly

paralleled  b y  th e  co n d u c tiv ity  lines. T he 
“ dec liv ity  ” to  th e  N E  of R ed  H ill F a rm  
is especially w o rth y  of m ention , in  th a t  it w as 
n o t suspected  p rio r to  th e  Megger E a r th  
T ester survey , as no borings ex isted  in th is  
flank. S ubsequen t to  th e  ind ications of th e  
“ Megger ” survey, how ever, th is  dec liv ity  has  
been confirm ed b o th  by  a  g rav ity  survey  
w ith  th e  to rsion  balance an d  b y  a  boring
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(not show n on m ap). A few grad ien ts of the  
g rav ity  su rvey  are shown in  Fig. 8 and  it  is 
read ily  ap p a ren t how  precisely th eY confirm 
th e  existence of th is  lim estone “ slope.

I n  F ig. 10, sections across th e  a rea  on the  
four m arked  lines are illu stra ted , and  the  
com parison  betw een th e  conduc tiv ity  curves 
a n d  th e  section of th e  drift-lim estone surface 
is seen to  be v e ry  in stru c tiv e  an d  reasonably  
close. M oreover, where th e  discrepancies 
are m ost pronounced , e.g. B .H . 100 on Section 
I I I ,  and  B .H . 89 on Section IV , a  s tu d y  of 
th e  curve given by  th e  m easurem ents a t 
40 ft. electrode spacing shows th a t  the  
m ost p robab le  exp lana tion  is a  lack  of un i
fo rm ity  in  th e  n a tu re  of th e  cover.
I t  m ay  be concluded, therefore, th a t  the  
lines of equal average conduc tiv ity  a t  120 ft. 
in te rv a l w ould  very  closely correspond to  
sub -d rift con tours were th e re  no t difficulties 
due to  th e  lack  of un ifo rm ity  of th e  cover. 
E ven  in  sp ite  of these obstacles, th e  survey  
on th is  basis gives a  strik ing ly  accurate  
p ic tu re  of th e  sub -d rift features, bo th  
q u a lita tiv e ly  an d  q u an tita tiv e ly . T here 
is lit tle  evidence th a t  th e  h em atite  occur
rences can  be ind ica ted  an d  located  by  th is 
m ethod . A ny fluctuations w hich m ight 
arise from  th e  p en e tra tio n  of these ore- 
bodies are  p rac tica lly  com pletely obscured 
b y  th e  m ore pronounced  varia tions arising 
from  th e  undu la tions in  th e  sub -d rift surface 
a n d  th e  lack  of un ifo rm ity  in  th e  cover.

T he to ta l tim e spen t in th e  field during th is  
su rvey  was ab o u t a  m o n th , an d  th e  personne 
v aried  from  th ree  to  four. W ith  a  p a r ty  of 
six, d iv ided  in to  tw o sets, one lay ing  ou 
e lectrode pins an d  locating  th e  survey  mes,

BOOK REVIEWS
L es M é th o d e s  G é o p h y s iq u e s  d e  P ro sp ec -  

t io n  A p p liq u é e s  à  la  R e c h e r c h e  d u  
P é tr o le . B y G. A. B o u t r y .  P aper 
covers, 172 pp., illu stra ted . P rice 20 
francs. P aris  : L a R evue Pétrolifiere.

T h is book w ill doubtless appeal to  the 
lavm an  who desires to  acquain t him self 
w ith  th e  rud im en ts of applied geophysics, as 
i t  gives a  clear and  unbiassed account of the 
four p rincipal m ethods em ployed, dealing 
w ith  th e  theo re tical principles, field in s tru 
m en ts  and  also g iving exam ples of the ir 
app lica tion  in  the  field. I t  is n o t in tended  as 
a  con tribu tion  to  th e  advancem ent of the 
sub ject ; its  purpose being purely  to  draw  
a tte n tio n  to  th e  various w ays in  which the

etc., an d  th e  o ther m aking connexions to  the  
in s tru m en t an d  tak ing  m easurem ents, a 
considerable saving in  tim e w ould be possible, 
an d  a  su rvey  of th is  ex ten t and  character 
m igh t well be accom plished in  a  little  m ore 
th a n  a  w eek’s field work.

C o n c l u s i o n .— The te s t has show n th a t  the  
m ore e laborate  theo ry  of ea rth -res is tiv ity  
previously  described is necessary to  represen t 
correctly  th e  phenom ena w hich occur in 
p rac tica l exp loration. E v en  w ith  th is  
expansion in  the  theory , th e  observed d a ta  
requ ire  careful and  critica l analysis if correct 
in te rp re ta tio n s  are to  be ob ta ined . W hilst 
it  w ill generally  be desirable to  m ake a  series 
of m easurem ents a t  several electrode spacing 
in te rva ls a t  each of a  series of selected 
critica l s ta tions, a  very  valuab le prelim inary  
reconnaissance over th e  whole area can be 
ob ta ined  using only a  single spacing in terval, 
carefully  chosen w ith  reference to  the  m ost 
probable d ep th  of th e  surface of which i t  is
sought to  m ap  th e  features.

F or m apping sub-d rift or sim ilar features, 
th e  m ethod  w ould appear to  be very 
econom ical an d  prom ising, b u t fu rth e r te sts  
of ty p ica l regions are desirable to  establish  
th e  correct principles of procedure and
in te rp re ta tio n .

In  conclusion, th e  w riter w ould  express his 
g ra te fu l apprecia tion  of th e  generous 
assistance afforded by  the  H odbarrow  Mining 
Com pany, L td ., and  Messrs. E yershed  and  
Vignoles, L td ., in th e  supply  of equipm ent 
and  personnel, an d  for the  perm ission to  
publish  in  full deta il the  account of th is  
te s t of a  geophysical m ethod  which holds 
m uch promise.

science of applied geophysics can be of 
assistance in  prospecting  for oil.

In  the  in tro d u c to ry  chap ter th e  au thor 
discusses the  various hypotheses concerning 
th e  origin of petroleum , and  the increasing 
difficulties encountered  in prospecting for oil. 
He considers th e  p rincipal oil-bearing regions 
of th e  w orld, and  ind icates the  m ost 
im p o rtan t s tru c tu res  favourable to  its 
occurrence, po in ting  ou t th e  mefficacy of 
geological p rospecting  under certa in  condi
tions and  the  increasing usefulness of 
geophysical m ethods. T his in troduction  is 
followed by  four chap te rs dealing  respectively 
w ith  the  g rav ita tiona l, m agnetic, electrical, 
and  seismic m ethods, the  ob ject of which is to  
show th a t  these m ethods can  be app lied  to  
problem s connected w ith  th e  location of salt- 
domes, monoclines, anticlines, etc., w hich
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are favourab le to  th e  occurrence of oil. In  
each ch ap te r a  concise e lem en ta ry  theo re tica l 
exposition  of th e  m ethod  is followed b y  a 
descrip tion  of th e  p rincipal field in strum en ts  
em ployed and  th e ir  m an ipu la tion , afte r 
w hich p rac tica l exam ples are  in  som e cases 
given. The book concludes w ith  a  b ib lio
g rap h y  of a  num ber of pub lications w hich 
have been recen tly  added  to  th e  now  
extensive lite ra tu re  on th is  subject.

H . S h a w .

L es M é th o d e s  G é o p h y s iq u e s  p o u r  
L ’é tu d e  C o u c h e s  S u p e r f ic ie l le s  d u  
S o l. B y C h . M a u r a i n .  P aper covers, 
29 pp ., illu stra ted . P rice 10 francs. 
P aris  : L a R evue Pétrolifière.

T his sm all pub lication  is a  rep r in t of tw o 
artic les w hich appeared  in  L a  Revue 
Pétrolifière No. 322 on M ay 25, an d  No. 323 
on Ju n e  1 ,1929 , in w hich th e  a u th o r considers 
th e  geophysical m ethods of prospecting  
generally, and  th e ir  app lica tion  to  geology. 
H e expresses th e  view  th a t  th e y  are  of 
value for investiga ting  th e  upper layers of th e  
e a r th ’s crust, b o th  from  scientific and  
p rac tica l standpo in ts , an d  th a t  w ith  the  
developm ent of th e  th eo ry  and  p rac tice  of the  
m ethods th e ir  usefulness w ill continue 
to  increase.

As a  résum é of th e  sub ject, it is b o th  clear 
an d  in te restin g  b u t m akes no con tribu tion  
to  th e  developm ent of th e  science of A pplied 
G eophysics. A useful list of references is 
appended.

H . S h a w .
IW C o p ie s  of the books, etc ., m entioned under the 

heading “ Book R ev iew s” can be obtained 
through the  Technical Bookshop of The M in in g  
M agazine, 724, Salisbury H ouse, London, E .C .2.

LETTERS t o  t h e  EDITOR
T h e  F u tu r e  o f  th e  R an d

S i r ,— I h av e  read  w ith  g rea t in te res t th e  
m a tte r  u n d er th e  head ing  of “ R a n d ’s Low- 
g rade Ore P rob lem  ”  in  y ou r Joh an n esb u rg  
news le tte r  in  th e  M ay issue of y ou r m agazine. 
I  am  g lad  th a t  Sir R o b ert K otze has called 
a t te n tio n  in  th e  U nion  P arliam en t to  th e  
a d v isab ility  of a  com m ittee being appo in ted  
to  in q u ire  in to  th e  question  of w orking th e  
low g rade ore of th e  R and .

H e s ta te d  th a t  th e re  w ere 440 m illion  tons 
of ore contain ing  betw een  3 J an d  4 J  dw ts. 
of gold per to n  lying fallow  ; th a t  if th e  
w orking costs could  lie reduced  b y  a  Is . a  
to n  a  fu rth e r  3 J  m illion  tons of ore could be

w orked annua lly , w ith  th e  em p loym en t of
20,000 w hite  people an d  100,000 n a tiv es  ; 
th a t  th e  S ta te  w ould  derive an  ad d itio n a l 
£400,000 a  y ear an d  th e  ra ilw ays an d  
h arb o u rs  a  li t t le  m ore ; a n d  th a t  if th e  costs 
could  be reduced  b y  2s. a  to n  these  figures 
w ould  be doubled. T he figures for em ploy
m e n t an d  G overnm ent revenue ev iden tly  
also include those  due to  th e  in d ire c t resu lts  
w hich w ould  be ob ta ined .

T he U nion  G overnm ent ap p o in ted  an  
E conom ic Com m ission in  1913 an d  a  rep o rt 
w as p rep a re d  for i t  b y  th e  T ra n sv a a l 
C ham ber of Mines on th e  L ife of th e  R a n d  
G old D eposits, w hich w as com pleted  in  
D ecem ber of th a t  year. To illu s tra te  th e  
im portance of low er w ork ing  costs i t  po in ted  
o u t th a t ,  m illing  28 m illion  to n s  yearly , a  
red u c tio n  of Is. p e r to n  in  costs m e an t an  
increase of £1,400,000 in  profits.

The p u b lica tio n  of th is  re p o rt exercised  a  
depressing effect a t  th e  tim e  on public  
opinion. R esu lts  have  p roved  b e t te r  th a n  
its  fo recast, especially  as th e  areas on w hich 
its  es tim ates w ere b ased  d id  n o t include 
96,560 claim s on th e  E as te rn , an d  F a r  
E as te rn , R a n d  w hich i t  w as a d m itte d  con
ta in ed  “ h u n d red s of m illions of to n s  of 
o re ,”  n o r d id  th e  areas on th e  F a r  S outh- 
W este rn  R an d , to  th e  so u th  of R an d fo n te in , 
figure in  th e  ca lculations. L a te r , in  J u ly  
1922, th e  T ran sv aa l C ham ber of M ines 
p resen ted  to  th e  M ining In d u s try  Com
m ission rem arkab le  d a ta  show ing th a t  w ith  
th e  average w ork ing  costs for 1921, nam ely  
25 shillings an d  8 pence per to n , th e  p ay ab le  
ore on th e  R a n d  w as 316 m illion  to n s  ; b u t, 
th a t  if costs could  be reduced  to  13 shillings 
per to n  a  fu rth e r  724 m illion  to n s  could  be  
p ro fitab ly  m ined.

As long ago as 1917,1 I  p o in ted  o u t th a t  
th e  R a n d  was each y ea r developing, m ore 
and  m ore, in to  an  enorm ous, w ell-m anaged, 
low -grade gold field ; an d  th a t  w ith  less 
w a te r as d ep th  increases, g rea te r  a t te n tio n  
to  v en tila tio n , increasing tonnages m illed , 
closer superv ision , g rea te r  u n d e rg ro u n d  
efficiency and , consequen tly  s te ad ily  de
creasing costs, its  life was being len g th en ed  
b y  th e  con tinuous inclusion of low er g rad e  
ore w ith in  th e  econom ic lim it. F u r th e r , 
h av ing  regard  to  th is  fac t, I  p o in te d  o u t t h a t  
th e  to ta l  gold recovery  from  th e  R a n d  could  
w ith  confidence be p u t, as a  m in im um , a t  
betw een  1,000 m illions an d  1,300 m illions 
ste rling .

1 “ T he Gold D eposits of T he R a n d  ” by
C. B aring  Horw ood. (Chas. Griffin & Co., L ondon’)
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I po in ted  ou t th a t  a t m ost m ines on th e  
R a n d  th e  p ay -lim it was p u t a t th e  low figure 
of ab o u t 4J dw ts., b u t tlra t some m ines were 
even th en  w orking ore below th is  value a t  a 
p rofit, and  th a t  there  were m illions of tons 
of low grade Main Reef alone (quite ap a rt 
from  th e  o ther reefs) vary ing  from  3 to  
or 5 dw ts., m uch of w hich it  w ould some 
d ay  p ay  to  m ine.

Since th e n  th is  prophesy has gradually  
been com ing tru e , and  th e  average pay-lim it 
of th e  ore th a t  can, on a large scaie be 
pro fitab ly  m ined  and  m illed has still n o t been 
reached.

C . B a r i n g  H o r w o o d .
A bbey H ouse, V icto ria  S t.,

S.W . 1.
Ju n e  26.

T h e  E d u c a t io n  o f  th e  E n g in e e r
S i r ,— Y our articles and  le tte rs  on the  above 

sub ject in  th e  A pril, May, and  Ju n e  issues 
have I know been read  w ith  deep in te res t by  
Associates of th e  R oyal School of Mines. 
M any of us h ad  becom e aw are of the  s ituation  
to  w hich Mr. Agnew calls a tten tio n , and  
some I fear are alm ost p repared  to  agree 
w ith him  in his diagnosis of the  com plaint.

I do n o t believe th a t  any school of mines, 
be it  A m erican or C ontinen tal, can tu rn  ou t 
m ining engineers— th e  R oyal School never 
professed to  do so, the  w ord engineer or 
engineering d id  no t even occur in its  syllabus. 
The R oyal School can, I im agine, tu rn  ou t as 
sound techn ically -tra ined  m ining s tuden ts 
as any  of the  o ther schools. I t  is, however, 
as Mr. Agnew says, th e  atm osphere in which 
th is  tra in ing  is ob ta ined , coupled w ith  the 
su itab ility  of th e  first few years of p rac tica l 
work, which determ ine w hether the necessary 
m etam orphosis from  th e  m ining s tu d e n t to  
the  m ining engineer has been satisfactorily  
accom plished. The best m ining s tu d en t 
m ay  never m ake a  m ining engineer. I  believe 
the  w eakness of the  R oyal School lies largely 
in  th e  failure to  ob ta in  the  rig h t ty p e  of 
s tu d en t. M any stu d en ts  en ter the R oyal 
School of Mines w ithou t the  rem otest idea of 
w hat a  m ining engineer’s job really  is. To 
th em  i t  is a  technical college w ith  a nice 
nam e and  a  fam ous record, and  follows on 
conveniently  afte r a  ra th e r  “ p a d d e d ” 
educational course a t  one of our m odern  
schools. Mining Engineering was, and  is, a 
m a n ’s job. I  believe there  are no women in 
it  yet, though  I can alm ost im agine th a t  
young’ w om en of the  order of Miss Amy

Johnson  m igh t supply the  ty p e  of s tu d en t 
required .

The superio rity  com plex of the  R.S.M. 
s tu d en t no ted  by  Mr. Agnew, and  approved 
by  Mr. T izard , is in teresting , and  I ra th e r  
like it, though  it  certain ly  w ould no t have 
“ cu t m uch ice ” in  the  days w hen Cornish 
and  W elsh m ine m anagers and  m ine cap ta ins 
were the  officials the  g raduate  studen t had  to  
deal w ith.

W ould  n o t th e  requ irem en t of a  sound 
knowledge and  efficiency in  some of the  m ore 
p rac tica l subjects, such as m echanical 
engineering and  book-keeping and account
ancy, sacrificing, say, the  m ore advanced 
stu d y  of geological subjects, leaving these as 
they  deserve to  th e  specialist, ten d  to  create 
an  atm osphere in  th e  School m ore in  keeping 
w ith  realities ? A lack of m echanical 
knowledge am ongst m ining men has 
accounted for m ore m istakes and failures 
th a n  has a  lack of advanced geological 
train ing. A m etallu rg ist and  a chem ist are 
b o th  far b e tte r  m en if th ey  possess sound 
m echanical instincts.

The old school was, perhaps, wise w hen it 
refused to  include the  w ord engineer in  its 
syllabus, b u t to -day  th e  m iner or the 
m etallu rg ist who calls him self an  engineer 
m ust have sound m echanical knowledge and 
be able to  use b o th  his hands an d  his head. 
Are th e  m en who are going to  design and  run  
the  m etallurgical p lan ts of th e  great copper 
in d u stry  growing up before our eyes m  
N. R hodesia being tra in ed  a t  the  Royal 
School of Mines ?

E r n e s t  R. W o a k e s .

Stevenage, H erts.
Ju n e  26.

S i r ,— The correspondence concerning the 
education  of th e  engineer th a t  has appeared 
in th e  M a g a z in e  m u st be of in te rest to  all 
young engineers who have recen tly  qualified 
Coming under th is  classification m yself I 
v en tu re , therefore, to  offer m y views on the  
subject. The whole essenceof the  m a tte r, in  m y 
opinion, is w hether th e  object of such in s titu 
tions as th e  R oyal School of Mines is to  tr^ m 
th e ir  m en to  be m erely m iners or w hether they  
have th e  d is tinc t purpose in  view of the ir 
stu d en ts  even tua lly  becom ing m ine m anagers. 
I have been led to  believe th a t  the  la tte r  is 
th e ir  policy. If, therefore, a  R.S.M . m an has 
in view th e  a tta in m e n t of a  m anager s 
position, for h is underground  experience 
alone he m ust, according to  D r. H orw ood s
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schem e, rise th ro u g h  th e  stages of sam pler, 
sh ift boss, forem an, underg round  m anager, 
an d  ass is tan t m anager.

U nder th is  system  th e  g rad u a te  com ing 
fresh  from  his “ sp lend id  education  ” is 
freq u en tly  expected  to  exercise his ab ilities 
in  a  re la tiv e ly  lim ited  sphere of ac tion , as a 
sam pler or su rveyo r for several years, du ring  
w hich period  his general m in ing  know ledge 
gets b lu n te d  an d  ou t-of-date, w hilst o ften  he 
is under th e  orders of a  m an  w hose m in ing  
education  is th ir ty  years beh ind  th e  tim es. 
T he resu lt, I  m a in ta in , is u n sa tisfac to ry  b o th  
to  th e  m an  a n d  to  th e  com pany  for w hom  he is 
working. I w ould suggest th a t  th is  system  is 
in trin sica lly  unsound  an d  uneconom ic and  
I  w ould  p u t fo rw ard  th e  follow ing as an  
a lte rn a tiv e  w hich w ould  w ork well an d  p ay  
b o th  th e  em ployer an d  th e  em ployee :

G raduates of such  schools as th e  R.S.M . 
shou ld  be given d irec tly  a  p o s t as a ss is tan t 
engineer to  th e  m anager. In  th is  cap ac ity  he 
can  gain  his experience from  all d ep a rtm en ts  
as  occasion arises ; he can relieve th e  m anager 
of an  im m ense am o u n t of th e  “  spade w ork ” 
of m anagem ent, th u s  releasing h im  for 
o th e r  m a tte rs  of g rea ter im p o rt ; he can 
learn  to  deal w ith  m en of all th e  different 
ty p e s  th a t  go to  m ake up  th e  labou r force of 
a  m ine ; he is learn ing  m anagem ent f irs t
h a n d  an d  n o t ind irec tly , an d  he can  bear 
ju s t  as m uch  responsib ility  as his chief, th e  
m anager, finds h im  capable or w o rth y  of 
bearing . In  ad d itio n  th e  com pany has th e  
assu rance of know ing th a t  r ig h t th e re  on th e  
p ro p e r ty  th e y  have a m an  read y  to  assum e 
th e  reins of m anagem ent in  th e  even t of 
d e a th  or illness rem oving th e  m anager. T here 
w ill be no in te rreg n u m  w hilst a new  m an  is 
sen t ou t a n d  gets to  know  th e  p ro p erty . In  
th e  course of, say, te n  years th a t  m an  w ould 
be em inen tly  fitted  for m anagem ent. One 
can  h a rd ly  say  th e  sam e for th e  m an  whose 
sole experience for a  sim ilar period  has been 
gained  underg round .

I t  is also to  be considered w h eth er i t  is 
r ig h t th a t  positions such  as sh ift boss or 
fo rem an shou ld  be occupied b y  th e  g rad u a te  
ty p e  of m an. S urely  these  positions should  
be occupied b y  those w orking m iners who, 
b y  th e ir  experience a n d  en terp rise , have 
w orked  th e ir  w ay  up  from  th e  o rd in ary  class 
o f m iner a n d  show n them selves to  be fit for 
m ore responsible positions.

T he m anagem en t of m ines shou ld  be in  th e  
hands of m en tra in ed  from  th e ir  y o u th  to  
m anage all th e  d ep a rtm en ts  w hich com e 
u n d er th e ir  general supervision as m anager,

an d  I con tend  th a t  th e  R.S.M . m an  is m ost 
effectively tra in ed  for th is  purpose. A t 
p resen t, how ever, th e  in d u s try  is n o t read y  
to  use such m en  properly . The need  for 
reform  an d  im provem en t is in  th e  in d u s try  
an d  n o t in  th e  system  of education . M any 
B ritish  com panies foolishly econom ize on th e  
ad m in is tra tio n  side of th e ir  staffs, because, 
perhaps, such  ex p e n d itu re  can  ra re ly  be  offset 
d irec tly  b y  a  red u c tio n  of costs p e r ton . 
T here m u s t be m an y  cases w here a  m anager 
w ould  be enab led  to  reduce h is w orking 
costs h ad  he th e  assistance of a  young 
engineer to  help  him .

Mr. T iz a rd ’s le tte r  is to  be w elcom ed as an  
in d ica tio n  th a t  some m in ing  com panies a t 
le as t are g rad u a lly  w ak ing  u p  to  th e  need  for 
u tiliz ing  th e  m a te ria l p ro v id ed  for th e m  by  
th e  m an y  excellen t schools of m ines th a t  th e  
E m p ire  possesses.

L e o n a r d  G. B r o w n .
103, Low er R oad ,

S.E. 16.

NEWS LETTERS
J O H A N N E S B U R G

J u n e  5.
T h e  P r o sp e c t in g  C o n c e s s io n  in  S. 

R h o d e s ia .— F u rth e r  de ta ils  are  now  av a il
able w ith  reg a rd  to  th e  new  concession in  
S ou thern  R hodesia . T he a re a  to  be 
p rospec ted  is, rough ly , th e  so u th -easte rn  
corner of th e  colony. I t  ex ten d s from  th e  
in te rsec tion  of la ti tu d e  20° a n d  long itude 
31°, dow n th e  la t te r  m erid ian  to  th e  L und i 
R iver, th en ce  dow n th a t  r iv e r  to  th e  
P o rtuguese  bo rd er ; thence  n o r th  along  th e  
bo rd er to  la titu d e  20° an d  th en ce  along  th a t  
para lle l to  th e  s ta r t in g  po in t. T he a rea  is 
for th e  m ost p a r t  a  long d is tan ce  from  
th e  ra ilw ay  a n d  very  h illy  in  th e  p a r ts  w here 
m ineral discoveries are m ost like ly  to  be 
m ade. F o r t V ic to ria  is ab o u t 20 m iles 
from  th e  n o rth -w est corner of th e  a re a , an d  
U m ta li 70 m iles b y  ro ad  from  th e  n o r th 
east corner. T hese are  th e  n ea res t po in ts. 
P rev ious m in ing  ac tiv itie s  in  th e  a rea  have  
been sm all tinfields, copper a t  U m kondo, 
coalfields a t  M alilanga (betw een th e  Cheredsi 
an d  Sabi rivers) a n d  copper betw een  Cheredsi 
an d  M tilikwe. Gold has been w ashed  in  
th e  C heredsi R iver, b u t th e  orig inal source 
h as  n o t y e t been found. T he m ost lik e ly  
developm ents w ill be copper, coal, an d  gold 
in  th e  cen tra l po rtio n  of th e  area , 80 to  120 
m iles from  th e  ra ilw ay  a t  F o r t V ictoria.
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L ife  o f  G o ld  M in in g  I n d u s t r y . — T he
A cting M inister of Mines (Mr. O. Pirow) 
m ade an  in te resting  s ta te m en t in P arliam en t 
recen tly  regard ing  th e  life of th e  gold m ining 
in d u s try . H e was asked  by  one of th e  
Jo h an n esb u rg  m em bers to  say  w hether th e  
es tim a te  m ade by  th e  G overnm ent M ining 
E ng ineer som e years ago, th a t  th e  value 
of th e  rem ain ing  gold on th e  W itw ate rsrand  
an d  in  o th e r gold m ining areas in  S outh  
A frica was app rox im ate ly  £100,000,000, 
ap p eared  in  need of revision in  th e  ligh t 
of m ore recen t in fo rm ation . The A cting 
M inister rep lied  th a t  recen t developm ents 
d id  n o t show th a t  th e  G overnm ent Mining 
E ngineer h ad  been undu ly  optim istic. No 
new  geological in fo rm ation  w as available, 
b u t certa in  new  fea tu res h ad  been disclosed 
from  th e  w orking of new  m ines. The E a s t 
G eduld  h ad  justified  th e  opinion th a t  a 
large gold m ine w ould come in to  w orking 
in  th a t  area, w hile th e  D aggafontein  Mine 
h ad  re s ta r te d  w ork w ith  fairly  sa tisfac to ry  
resu lts. T he M odder E a s t h ad  gone in  for 
m uch developm ent w ork, an d  th e  d irectors 
were satisfied th a t  th e  m ine h ad  very  g rea t 
possibilities. The G overnm ent Mining 
E ng ineer’s expecta tions of o the r E a s t R an d  
Mines h ad  been ju s t ab o u t fulfilled.

T e n d e r s  fo r  L e a se  A r e a  C la im s. 
A pparen tly  none of th e  big m ining houses 
w an t an y  of th e  1,500 claim s on th e  farm  
V ogelstru isfontein  No. 62 w hich have been 
offered by  th e  G overnm ent as m ining lease 
areas. T hree tenders for portions of th e  
a rea  offered have been received from  W illiam  
H enry  P ring , th e  Vogel D um p S yndicate 
(A. P . W oollw right an d  S. S. Scott), an d  the  
M inerals R ecovery (P ro p rie ta ry ), L td . These 
tenders do n o t involve an  area  of m ore th a n  
some half a  dozen claim s. F o r th e  bu lk  
of the  a rea  of 1,500 claim s, com prising th e  
old B an tjes  an d  Vogel Deep ground  no 
offer has been m ade. On th e  easte rn  side, 
th e  lease area  is bounded  by  th e  p ro p erty  
of th e  C onsolidated M ain Reef Mines and  
E s ta te s  an d  th e  old A urora W est, while on 
its  w estern  edge it  ad jo ins various claim  
areas reg istered  in th e  nam es of th e  New 
S teyn  E s ta te , R oodepoort U n ited  Main 
Reef, and  o thers.

N o rth e rn  R h o d e s ia n  C o a l.— According 
to  recen t advices from  N orthern  Rhodesia, 
th e  H o t Springs coal-bearing area  is still 
being te s te d  by  th e  T angany ika Con
cessions. T he L oangw a Concessions and  
th e  B ailey  G roup are also in te rested , bo th  
ow ning considerable areas on th e  coalfield.

1— 5

The question  of th e  calorific value of the 
coal is s till unse ttled , and , should th a t  be 
decided in  favour of th e  p roduct of the  
new  field, there  will, of course, rem ain  the  
big difficulty of tran sp o rt. H o t Springs 
is over a  h u n d red  m iles due east of Broken 
H ill, a n d  ab o u t tw o hundred  miles sou th  of 
K ansanshi. The la tte r  w ill doubtless in 
course of tim e be linked  up  w ith  th e  Angola 
railw ay, w hich w ill m ean opening up a big 
m ark e t for th e  new coalfield should th e  coal 
be sa tisfac to ry .

S o u th  A fr ic a n  M in in g  E n g in e e r s .—  
According to  a  cablegram  published  in the 
S outhern  A frican Press, Professor K. N. 
Moss, Professor of Mining a t  B irm ingham , on 
re tu rn in g  to  E ng land  from  th e  E m pire 
Mining an d  M etallurgical Congress, deplored 
th e  fac t th a t  m ines in R hodesia and  the  
U nion are unable to  ob ta in  enough tra ined  
B ritish  engineers. T his position is u n 
fo rtu n a te ly  tru e  of th e  R and , b u t i t  is no t 
likely to  be p erp e tu a ted . A few years ago 
th e  W itw ate rsrand  U niversity  had  only two 
stu d e n t en g in ee rs ; today , th an k s to  the  
im proved conditions in th e  mines, there 
are 60. An o u ts tan d in g  fea tu re  of the ir 
tra in ing  is th e  scheme in s titu te d  by  the  
Cham ber of Mines under which s tuden ts 
spend the ir fo u rth  year underground  and 
come to  the  U niversity  only tw o days a 
week.

B R IS B A N E
M a y  15.

A u str a lia n  M in in g .—The great slum p 
th a t  has la te ly  ta k e n  place in  th e  m arke t 
prices of b o th  tin  and  copper, coupled w ith  
th e  dow nw ard tendency  of silver, lead, and  
zinc, is hav ing  a  serious effect on th e  m ining 
in d u stry  of Q ueensland. U p to  th e  end of 
M arch, th e  o u tp u t of copper and  tin  was 
im proving, b u t i t  is certain  th a t  bo th  April 
and  M ay w ill record  a  m arked  decline. 
A lready one of th e  best operative copper 
m ines in  th e  C loncurry d is tric t has closed 
down, while a  n um ber of copper gougers have 
abandoned  th e ir  “ shows. Miners^ in the 
H erberton  d is tric t also, Q ueensland s chief 
tinfield, are ceasing w ork and  concerns th a t  
were preparing  to  launch ou t in fresh m ining 
enterprises, b o th  in  tin  and  copper, are 
holding th e ir  hands. The Girofla m ine, a t 
M ungana, w hich has been one of the  chief 
supplies of ore to  th e  recen tly  reopened S ta te  
Chillagoe sm elters an d  which has of la te  
been w orked b y  a syndicate, is closing
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dow n, p ro b ab ly  perm anen tly , owing to  the  
low p rice of lead. Of course, th e  restric tiv e  
elem ent opera ting  in  Q ueensland affects th e  
o th e r A u stra lian  S ta tes, an d  th e  previously  
th re a te n e d  closure of some of th e  B roken 
H ill m ines w ill no d o u b t be hastened . M ount 
L yell is s till th e  on ly  b ig  com pany producing 
copper in  A ustra lia , if th e  sm all q u a n tity  
p rec ip ita ted  from  M ount M organ m ine w aters 
is excepted , b u t so severe is th e  d rop  in 
copper, th a t  even th is  co rporation  m u st 
feel th e  p inch, n o tw ith s tan d in g  th e  fac t 
th a t  i t  has o th e r subsid iary  p roductions to  
help.

T h e  W h itw o r th  C o m p a n y .— I t  is now
defin itely  s ta te d  th a t  th e  L ondon corpora
tio n , th e  W h itw o rth  M ining a n d  F inance 
Com pany, s topped  opera tions in th e  H erber- 
to n  d is tric t, N o rth  Q ueensland, a t  th e  end  of 
M arch an d  p a id  off its  em ployees. I t ’s last 
w ork  w as on a  m ine called W y a tt’s lease, a t  
Irv in eb an k , over w hich th e  com pany  held  
an  op tion . 952 tons of ore w as ra ised  in  th a t  
m o n th , an d  gave on ly  an  e s tim a ted  re tu rn  
of 1%  of tin . T he la s t crush ing  from  th e  
m ine consisted  of 1,028 to n s of ore, w hich 
y ie lded  7 tons of tin , v a lued  a t  £627. I t  is 
considered th a t  th e  low value of th e  ore, 
com bined w ith  th e  falling  price of tin , led  to  
th e  cessation  of operations. The com pany 
p rev iously  held  th e  V ulcan, one of th e  
o ldest an d  for years one of th e  b est t in  m ines 
of th e  S ta te , b u t a fte r  w ork ing  it  for som e 
tim e le t th e  p ro p e rty  on tr ib u te  to  a  p a r ty  
of m iners, who in  F e b ru a ry  gave up  th e  
m ine.

M o u n t Isa  P ro g ress .— The In spec to r of 
Mines a t  C loncurry, in  his rep o rt for M arch, 
s ta te s  th a t  th e  w ate r difficulty  in  th e  M ount 
Isa  m ines is n o t g e ttin g  easier, and  la te ly  has 
been giving considerable troub le . In  th e  
cross-cu t in  th e  m an  an d  supp ly  sh a ft, 
w hich h ad  th en  been d riven  70 ft. east, 
progress, he says, was being m uch ham pered  
th ro u g h  excessive w ater. T he flow here 
increased  to  22,000 gallons an  hour, an d  tw o 
electric pum ps were in sta lled  to  cope w ith  it. 
A te m p o ra ry  stoppage in  th e  sink ing  of th e  
m ain  hau lage sh a ft was due also to  increased 
w ate r, an d  a  larger p u m p  has here likewise 
been  in sta lled . P u m p in g  is being con tinued  
a t  L aw lor’s sh a ft, on th e  R io  G rande lode. 
T he a ir  sh a ft (46) has been concreted  down 
to  254 ft. from  th e  surface ; an d  a t  D o h e rty ’s 
on th e  B lack  R ock lode, th e  300 ft. level 
roadw ay  for ore hau lage h as been dea lt w ith . 
The d rives and  cross-cuts in  th e  grizzly an d  
hau lage levels on th e  B lack  S ta r  lode were

ex tended  in  M arch for an  aggregate d istance 
of 366 ft. T he U rq u h a rt (m an haulage) shaft 
was dow n to  479 ft. an d  good progress w as 
being m ade in th e  construc tion  of th e  m ill, 
sm elter, an d  pow er house. In  four w eeks 
740 ft. of d iam ond  drilling  was done on th e  
B lack S ta r  lode. T he w ate r p ipe-line betw een  
Rifle Creek and  M ount Isa  w as a t  th is  tim e 
la id  a  d istance of 16 m iles, leav ing  a  leng th  
of four m iles to  be p u t  down.

P ro m is in g  G o ld  D isc o v e r y . T he F edera l 
an d  S ta te  G overnm ents are  to  be asked  b y  a 
sm all synd icate  to  assist an  exped ition  in to  
th e  h e a r t of A u stra lia  in  search  of a  gold reef 
sa id  to  be from  te n  to  tw elve m iles long an d  
10 ft. w ide, th a t  assays on an  average 3 oz. 
to  th e  ton . T he reef is affirm ed to  have  been 
discovered m an y  years ago b y  a  m an  (H. B. 
Lasseter) w ho h ad  se t o u t from  Tow nsville, 
N o rth  Q ueensland, to  cross th e  co n tin en t 
alone. L a te r  he re tu rn e d  to  th e  locality  
w ith  a  W este rn  A u stra lian  m iner, who, a fte r 
a  carefu l su rvey , dec lared  th e  lode to  be 
richer an d  bigger th a n  th e  G olden Mile a t 
K algoorlie. I t  is, how ever, g rea tly  h a n d i
capped  th ro u g h  w a n t of w a te r, th e  n earest 
sup p ly  being m a n y  m iles aw ay.

Q u e e n s la n d ’s M in e r a l O u tp u t .— The 
final official re tu rn s  of th e  Q ueensland  M ines 
D ep a rtm en t show th a t  th e  to ta l  v a lue  of th e  
m in era l o u tp u t of th is  S ta te  fo r 1929 was 
£1,707,179, w hich is an  increase of £320,260 
com pared  w ith  th a t  of th e  p rev ious year. 
T his resu lt w as ach ieved  in  sp ite  of th e  fac t 
th a t  in  th e  o u tp u t of b o th  t in  a n d  gold th e re  
w as a  considerable decline. In  each  of th e  
preced ing  four years th e re  h a d  been  a 
decrease in  th e  to ta l  o u tp u t. F o r  a  n u m b er of 
years p as t coal h as  ta k e n  th e  p lace of gold 
as th e  chief m in era l p ro d u c t of th e  S ta te .

O il P r o sp e c t in g .— P ro b a b ly  as th e  resu lt 
of th e  passing in  th e  Q ueensland  P arlia m en t 
la s t session of th e  A ct rem oving  th e  em bargo 
on foreign c a p ita l fo r oil p rospec ting , th e  
V acuum  Oil C om pany has sen t from  A m erica 
tw o of its  field geologists (Drs. E . Jab lo n g sk i 
an d  Carl B rem ner) to  th is  S ta te  to  search  for 
oil. T h ey  are  now  a lread y  a t  w ork  in  th e  
R om a d is tric t.

V A N C O U V E R
Ju n e  9.

A n y o x .—T he cond ition  of th e  copper 
m a rk e t a n d  cu rta ilm e n t of operations 
m ark ed ly  affected G ranby  Consolidated 
M ining, Sm elting and  P ow er Com pany’s 
earn ings for th e  firs t q u a r te r  of this 
year. A fter p rov id ing  for a ll costs
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of opera tion  b u t before allowing for de
p le tion , deprecia tion , an d  tax es th e  com 
p a n y ’s earnm gs am oun ted  to  $688,386, which 
com pares w ith  $940,346, in  th e  like period of 
1929. T he earnings for th e  first q u a rte r  are 
u sually  less th a n  for any  of th e  o ther th ree , as 
w in ter conditions usually  necessita te  th e  use 
of th e  au x ilia ry  s team  p la n t during  p a r t of 
th e  period. The B onanza m ine continues to  
develop well a t  d ep th , and  it  is reasonable to  
expect th a t  a  good reserve will be developed. 
A t p resen t th e  com pany is sending 400 tons 
daily  along th e  tram w ay  to  A nyox. L ast y ea r 
th e  m ine produced  112,489 tons, w hich 
yielded 4,242,507 lb. copper, 34,856 oz. 
silver, an d  366 oz. gold. The com pany is 
exploring th e  H idden  Creek m ine a t g rea ter 
dep th . I t  has re linqu ished  its  op tion  on the

H anna  group of 16 claim s, ad join ing H idden 
Creek, afte r m aking  a  geophysical survey 
which was followed up  by  d iam ond drilling 
a t po in ts  ind icated  as prom ising by  the  
survey.

T h e  K o o te n a y s .— Consolidated Mining 
and Sm elting Com pany of C anada has s ta rted  
to  reopen its  Molly Gibson m ine on M ount 
K okanee, w hich, b u t for occasional sm all 
am ounts of p roductive m ining by  lessees, has 
been idle for 12 years. The m ine is equipped 
w ith  m ining m achinery  and  m ill and, to  date  
has produced 1,952 tons of ore th a t  has 
yielded 531 oz. gold, 218,055 oz. silver, 
5,864 lb. lead, and  1,074 lb. zinc. The com 
p any  has s ta r te d  a cross-cut tu n n e l w hich is 
expected  to  reach th e  ore-body in 1,800 ft. 
an d  to  give an  ad d itio n a l dep th  of 1,000 ft. 
on th e  vein. T he erection  of a  new cam p has 
been s ta r te d  a t  the  m ou th  of th e  tu n n e l and  
a flume is being construc ted  to  b ring  w ater 
from  K okanee Creek for pow er purposes. A 
considerable tonnage of low-grade, h ighly 
siliceous gold-silver-lead-zinc ore is being

shipped from  th e  G oodenough.m ine, a t  Y m ir, 
to  la d a n a c , w here on account of its  fluxing 
p ro p erty  it  received th e  specially low t r e a t 
m en t charge of 50 cents per ton . The m ine, 
w hich a t  one tim e w as bonded  to  P orcupine 
Goldfield D. and  F . Com pany an d  la ter to  
E n te rp rise  Mines, is now being worked by  its  
owners a n d  is giving prom ise of being 
developed in to  an  im p o rtan t p roducer of 
low -grade ore, th e  chief value in w hich is in 
gold.

T he M inister of Mines announced th a t  to  
relieve th e  d istress am ong th e  m iners in th e  
E a s t K ootenay  an d  A lberta  b itum inous coal 
fields th e  G overnm ent will app ly  a  “ sub
vention  ” of $1 per ton  on all coal shipped 
to  po ints near W innipeg from  those fields and 
a  “ su b v e n tio n ”  of 50 cents per ton  on

b riq u ettes  so shipped from  th e  B einfait 
lignite field. Though th e  subvention is 
generally  considered as a  po litica l m ove to 
forw ard th e  in te rest of th e  p a r ty  in power a t 
th e  election th a t  will tak e  place on Ju ly  28, 
the  assistance will be received gratefu lly  as it 
is expected it w ill enable th e  coal operators 
to  com pete w ith  U n ited  S tates operators th a t  
now chiefly are supplying the  W innipeg 
m arke t and  the reby  will give em ploym ent to 
a  large num ber of m en who have been ou t of 
w ork for some tim e.

B o u n d a r y . — Mr. J . F . G uest has m ade 
arrangem ents w ith  F rench  cap ita lists for the 
provision of $100,000 for th e  equipm ent and 
operation  of his alluvial m ining leases on 
S late Creek and  Collins Gulch, trib u ta ries  of 
th e  T ulam een R iver. Mr. G uest has been 
exploring these gravels for several seasons, 
and  la s t year he installed  a  1J  cu. yd . bucket 
shovel and  dragline equipm ent and  a four- 
inch m onitor. The la st is used w hen th e  
shovel is no t in  operation . H e m oved some 
32,500 yards, w hich were said  to  have a value

T h e  H i d d e n  C r e e k  M i n e  o f  G r a n b y  C o n s o l i d a t e d , A n y o x , B.C.
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of 44 cen ts in  go ld  a n d  p la tin u m  per y a rd . 
The am oun t of p recious m etals  recovered is 
n o t know n as m uch  rem ains in  b lack  sand  
w hich has y e t to  be tre a te d . E fforts have been 
m ade from  tim e to  tim e  to  recover gold and  
p la tin u m  from  th e  g ravels of th e  T ulam een 
an d  S im ilkam een R ivers, b u t, th o u g h  some 
exceedingly  rich  spo ts h av e  been  found  here 
an d  th e re , no long ^productive channel has 
been discovered. Som e y ea rs  ago an  E nglish  
synd icate  financed th e  d rilling  of benches 
along  th e  T u lam een , b u t, th o u g h  no 
an nouncem en t as to  v a lu es found  w as m ade, 
as no  fu rth e r  w o rk  w as done ev iden tly  th e  
values found failed  to  in te re s t th e  syndicate. 
A ru n -aw ay  car, freed b y  a  b re a k  in  th e  cable, 
recen tly  k illed  A. J . F inch , m anager of th e  
Bell m ine, on W allace M ountain , an d  a  
m em ber of th e  sy n d ica te  th a t  recen tly  
acqu ired  th e  m ine.

S ti’k in e  R iv er  D is tr ic t .— A m in ia tu re  
s tam p ed e  u p  th e  S tik ine  R iv er h as  been 
caused  b y  th e  d iscovery  of copper-gold- 
silver ore, assay ing  $60 p er to n  by  Mr. 
George D rap ich , w ho h as  sp e n t m an y  years 
in  th e  Y ukon. T he vein  is sa id  to  be 30 ft. 
w ide an d  is s itu a te d  on  th e  le ft b a n k  of th e  
river, ab o u t 100 m iles above W rangell. The 
assay  w as from  a  few pieces b roken  h a p 
h az ard  off th e  vein . H av in g  recorded  his 
claim s, Mr. D rap ich  has re tu rn ed  to  ta k e  ou t 
a  sh ipm en t of 15 to  ‘20 to n s  to  get a  sm elte r 
re tu rn . C onsolidated  M ining & Sm elting 
C om pany has sen t a  p a r ty  up  th e  Isk u t 
R iv er to  resum e ex p lo ra tive  w ork  com 
m enced  la s t y ea r along th e  Isk u t R iver an d  a 
p rospec ting  p a r ty  to  th e  n o r th  of th e  se ttle 
m en t of T elegraph  Creek, an d  M ining 
C orporation  of C anada h as sen t a  p a r ty  to  
resum e w ork  on a  prom ising copper-gold 
d iscovery  th a t  w as m ade la s t y ea r n ear 
G lenora. As m ineral deposits in  th is  d is tric t 
seem  to  ca rry  gold in  associa tion  w ith  base 
m eta ls  an d  silver, i t  m akes th e  d is tr ic t m ore 
a t tra c tiv e  in  these days w hen base m e ta ls  
an d  silver are  in  th e  do ldrum s.

P o r tla n d  C a n a l . — D espite  th e  s lu m p  in 
th e  price of silver, i ts  chief p ro d u c t, P rem ier 
Gold M ining C om pany h as  been ab le to  
m a in ta in  its  d iv idend  ra te  from  th e  opera tion  
of its  P rem ier m ine, a n d  has declared  a  
d iv idend  of 6%  covering operations for the  
second q u a r te r  of th is  year. T he p rofits from  
th e  o pera tions of th e  P ro sp e rity  m ine are 
devo ted  to  th e  pay ing  off th e  cost of develop
m en t an d  equ ipm en t w hich P rem ier 
advanced . P rem ier ow ns 76%  of th e  [ 
P ro sp e rity  m ine, 55%  of w hich was acquired

chiefly in  consideration  for developm ent an d  
equ ipm en t an d  th e  rem ainder by  su b seq u en t 
purchase. D uring  A pril P rem ier sh ipped  
1,398 to n s of ore, hav ing  an  average va lue  of 
$38-59 per to n  from  P ro sp e rity  a n d  m ade  a  
n e t profit of $29,118, w hich in d ica tes  
excellen t w ork  w hen i t  is rem em bered  th a t  
nea rly  th e  w hole value  of th e  ore is in  silver. 
Since i t  b ro u g h t th e  m ine to  p ro d u ctio n , in  
la s t N ovem ber, i t  has sh ipped  7,038 tons, 
hav ing  an  average value of $32‘41, a n d  has 
m ade a  n e t p ro fit of $93,242. I t  is u n 
officially rep o rted  th a t  P rem ier h as  found  a  
b ody  of rich  silver-lead  ore in  th e  D. tunnel 
of th e  P o rte r-Id a h o  m ine, w hich is on a 
horizon 500 ft. below  th e  load ing  te rm inus 
of th e  aeria l tram w ay . T he vein  is sa id  to  
be 6 to  7 ft. w ide.

T O R O N T O
Ju n e  15.

S u d b u ry  D is tr ic t .— In te rn a tio n a l N ickel 
has reached  th e  average ra te  of p roduction  
of a  lit tle  over 10,000,000 lb. n ickel and 
ra th e r  m ore th a n  10,000,000 lb. copper per 
m onth . V ice-president J . L. Agnew, s ta tes  
th a t  th e  o u tp u t of n ickel is in  excess of 
dem and, b u t th a t  th e  com pany  w ill con tinue 
its  p resen t po licy  for a t  least a  year, a fte r 
w hich, if conditions are n o t b e tte r , steps 
w ill be ta k e n  to  c u rta il p roduction . The 
F rood  m ine w ill be p roducing  app rox im ate ly
100.000 tons of ore per m o n th , by  J u ly  1, 
and  w ill sh o rtly  afte rw ards increase th is  to
125.000 tons. O perations a t  th e  C reighton 
m ine h av e  been  cu rta iled , th e  am o u n t of ore 
daily  sh ipped  to  th e  sm elte r being reduced 
from  4,000 to  2,000 tons, a n d  th e  re-opening  
of th e  L evack  m ine has been  indefin itely  
postponed . T he new  sm elter a t  Copper Cliff 
has gone in to  opera tion  an d  th e  new  refinery 
has been com pleted  an d  w ill sh o rtly  be p u t 
in to  com m ission. I t  is officially announced  
th a t  th e  T readw ell Y ukon  w ill m ake no 
change in  its  p rogram m e for th e  develop
m en t of th e  E rrin g to n  m ine, on accoun t of 
th e  low price of m etals. In  th e  developm ents 
to  500 ft., p a r tia l opening up  of th e  know n 
ore zone has ind ica ted  close to  800,000 tons 
in each 100 vertical feet. Should th is  con
d ition  p reva il from  th e  surface to  1,500 ft. 
in  dep th , w here a  large w orking s ta tio n  is 
now  being cu t, an  aggregate of 12,000,000 
tons of ore w ould be ind ica ted  in  th is  com 
p ara tiv e ly  m odera te  dep th . T h is w ould 
provide a  reserve for ab o u t 17 years a t
2.000 tons daily . D evelopm ent is being
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active ly  carried  on a t  th e  Falconbridge 
and  sufficient ore is being tak en  ou t to  m ain 
ta in  th e  m ill in operation  a t  capacity . 
D iam ond drilling has been actively  carried 
on an d  a  fa ir grade of nickel-copper ore 
encountered  a t  a  dep th  of 2,000 ft. The 
Copper-Zinc Mines of S udbury  L td . has 
la id  o u t an  ex tensive program m e of 
exp lo ra tion  and  developm ent of its  p roperty  
in  th e  Sapaw e L ake area, w here operations 
la s t year y ielded favourab le gold assays. 
E xp lo ra tion  w ork on th e  newer prospects 
of th is  d is tric t has been discouraged by 
adverse m ark e t conditions, few of the 
occurrences offering opportun ities for p rofit
able developm ent a t present.

P o r c u p in e .— The production  of bullion 
in th e  Porcupine field during  May, was 
valued  a t  $1,545,110, being a slight decrease 
from  the  $1,561,925 repo rted  for April, 
a lthough  the  tonnage of ore m illed in May 
w as g rea ter being 210,533 tons as com pared 
w ith  205,810 tons. The m ill of th e  H ollinger 
C onsolidated is trea tin g  4,600 tons of ore 
per day, of an  average grade of $7 per to n , 
from  w hich a m on th ly  p roduction  of 
approx im ate ly  $1,000,000 is being obtained. 
Some im p o rta n t new discoveries of ore have 
recen tly  been m ade, and  are being developed. 
The Dom e m ines is m aking good progress 
w ith  th e  construction  of its  new  1,500 ton 
mill w hich is expected  to  be com pleted in 
abou t four m onths. The am algam ation  
process will be elim inated  in favour of all- 
cyan idation  and  crushing facilities will be 
im proved. Mine developm ent has been 
actively  carried  on and  has considerably 
increased th e  ore reserves, w hich are 
estim ated  a t  1,300,000 tons, half of 
which is sa id  to  be broken. The annual 
rep o rt of the  M cln tyre-Porcupine for the 
fiscal year ending M arch showed n e t profits 
of $2,072,299, as com pared w ith  $1,903,313, 
for the  previous year. The value of bullion 
recovered was $4,457,000, as against 
$4,212,224. Ore reserves were valued  a t 
$19,417,424, w ith  an  average grade of $8.30 
per ton  as com pared w ith  $16,179,205 of 
$8 a  to n  grade. A t th e  V ipond a vein has 
been opened up  on the  500 ft. level which 
shows a  w id th  of 11 ft. carry ing $12 to  the  
ton  in gold. An im p o rta n t vein  has also 
been encountered  on the  1,000 ft. level. 
Surface showings on th e  Canusa p roperty  
ind icate the  possib ility  of good com m ercial 
ore a t  dep th  and  exploration  including deep 
drilling has been p lanned  on an extensive 
scale. The P aym aste r Consolidated will

sho rtly  resum e operations on th e  old W est 
Dom e Lake property .

K irk la n d  L a k e . — The gold m ines of th is 
area  during  M ay produced bullion to  the  
value of $1,349,969, as com pared w ith  
$1,393,520 for th e  previous m onth . The 
L ake Shore continues to  be th e  largest 
p roducer in th is  field, and  good progress 
is being m ade w ith  th e  enlargem ent of the  
mill, which will shortly  go in to  operation. 
The m ine has been developed down to  the  
2,200 ft. horizon, b u t there are still large 
sections on the  upper levels th a t  have hard ly  
been touched. The developm ent and 
expansion program m e of the  Teck-H ughes 
is being stead ily  carried  out. The com pletion 
of the  new shaft to  2,980 ft. connecting w ith 
a  cross-cut th e  p resen t m ain  workings, opens 
the  w ay to  th e  developm ent of several new 
levels. The new shaft w ill now continue 
to  3,700 ft. and  will p robably  reach its 
objective by  th e  end of th e  year. The con
struction  of an  add itiona l u n it to  the  mill 
w ill be undertaken  th is  year, and  th is will 
raise the  capacity  to  1,200 or 1,300 tons per 
day. The m ill of the  W right-H argreaves is 
trea tin g  ore a t  the  average ra te  of 700 tons 
per day, w ith  an  average recovery of about 
$11.50 per ton , showing a  m arked  im prove
m ent in  the  grade of the  ore. A rich vein 
com ing in  from  th e  Lake Shore, is being 
opened up  on th e  1,750 ft. level and  under
ground conditions are generally satisfactory . 
The annual repo rt of the  Sylvanite, for the 
fiscal year ending March, shows th a t  75,403 
tons of ore were handled, w ith  a recovery of 
$690,400, th e  average per ton  being $9.16. 
T he estim ated  tonnage of broken ore in the 
stopes was 55,807 tons. The to ta l income 
from all sources was $710,637 and the 
expenses $683,942, leaving a  profit of 
$26,694. Deep developm ent operations a t 
the  K irk land  Lake gold m ine have recently  
disclosed im proved m ineralization. D iam ond 
drilling has encountered high-grade ore 
over a  3 ft. section a t a  dep th  of 4,200 ft., 
which is believed to  be an off-shoot from 
the  m ain  ore-body. A t the  B arry  Hollinger, 
in the  B oston Creek section, the  m ill is 
trea tin g  100 tons a day. A winze is being 
p u t down from  the  1,625 to  1,875 ft. level, 
and  has encountered  good ore over its  entire 
w idth.

C o b a l t . — There has la tte rly  been a 
m arked  rev iva l of in te rest in the  m ines of 
C obalt and  the  ou tly ing  silver producing 
areas, owing to  th e  increased dem and and 
high price of cobalt. The cobalt con ten t
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of th e  ore was form erly tre a te d  m erely 
as a  by-product, for w hich there  w as lit tle  
dem and. M arket conditions hav ing  changed 
various old m ining p roperties are being 
investiga ted  for th e  purpose of learning 
th e  app rox im ate  tonnage of cobalt available 
and  dum ps of old shafts an d  th e  various 
outcroppings are being carefully  prospected . 
The old L a Rose m ine, operations on w hich 
were suspended som e years ago, is being 
dew atered  and  w ill again  be opera ted  w ith  
cobalt as th e  p rincipal objective. The 
Cobalt C ontact has en tered  upon  th e  p ro 
duction  stage and  begun sh ipm ents of silver 
ore, th e  cobalt con ten t being sufficient 
to  defray  w orking costs.

P a tr ic ia  D is tr ic t .— T he new m ill of 
th e  H ow ey gold m ine is now in  regu lar 
operation  handling  an  average of ab o u t 
400 tons of ore per day  and  th e  in itia l 
sh ipm en t of gold bullion  of th e  repo rted  
value of $75,000 was m ade la s t m on th . 
U nderground  w ork is being carried  on below 
th e  500 ft. level and  a  vein  s ta ted  to  be 
76 ft. w ide carry ing  good values has been 
encountered  a t  th e  875 ft. level. The shaft 
on th e  C en tral P a tric ia  in  th e  Crow R iver 
area  is now  down 500 ft. an d  la te ra l w ork 
a t th a t  horizon is being com m enced The 
m ain  vein  has d ipped  aw ay from  th e  shaft 
and  a  cross-cut is being ru n  to  reach  the  
deposit, abou t 80 ft. d is tan t. T he com pany 
h as  acquired  40 add itiona l m ining claim s 
in  th e  d istric t. D iam ond drilling  on th e  
O ntario  W om an L ake p ro p erty  has disclosed 
ore of com m ercial value, and  a  te s t p it has 
encountered  ore of a h igher grade.

M a n ito b a .—The F lin  F lon  copper m ine 
is now receiving pow er from  th e  develop
m en t a t  Is lan d  F alls  and  w ork is being 
speeded up. Good progress has been m ade 
w ith  construc tion  w ork on th e  various 
build ings, w hich should  be ready  for opera
tions early  in  th e  au tum n. O pen-cut w ork 
has been s ta r te d , and  drilling  and  blasting , 
p rep a ra to ry  to  m ining, is being done. The 
m ain  sh a ft h as  been com pleted  and  th e  
ore-pockets on th e  650 ft. level w ill be ready  
to  hand le  ore w hen th e  m ill goes in to  p ro 
duction . S teady  progress is being m ade w ith  
developm ent w ork  on th e  S herritt-G ordon 
m ine. T he m ain  w ork ing  shaft has been 
sunk  700 ft. on th e  incline, and  s ta tio n s  cu t 
a t  in te rvals. A crusher w ill be insta lled  
on th e  500 ft. level, and  a  loading pocket 
100 ft. below. T he nam e of th e  J a c k  N u tt  
Mines L td . has  been changed to  th e  Con
so lidated  T in  C orporation  L td . T he com 

pany  has p lanned  an  extensive developm ent 
cam paign on its B ernic L ake p ro p e rty  
w here a  sh a ft is now  dow n 175 ft.., an d  w ill 
be com pleted  to  th e  300 ft. level. D iam ond 
drilling  has ind icated  a  large pegm atite  
dyke, carry ing  good tin  values.

C A M B O R N E
J u ly  5.

T h e  P r ice  o f  T in .— The price of tin  
rem ains a t  p rac tica lly  th e  sam e figure as th a t  
of a  m o n th  ago, n o tw ith s tan d in g  fluctuations 
betw een £133 an d  £140. Those fluctuations 
m ark  th e  sensitiveness of th e  tin  m e ta l 
m a rk e t to  passing influences o rig ina ting  from  
E a s te rn  cables, changing p rospects of th e  
T in  P roducers’ A ssociation schem e of restric 
tion , or th e  pub lication  of s ta tis tica l in form a
tion . A lthough  a t  th is  p rice Cornish m ines 
are unab le  to  m ake  a  p rofit on w orking, 
fo rtu n a te ly  th e  chief m ines in  th e  co u n try  
are so p laced  financially  b y  th e ir  judicious 
a d m in istra tio n  th a t  th e y  are n o t forced to  
y ield  to  circum stances. T h ey  can  s till choose 
th e ir  m ode of p rocedure du ring  a  stressful 
period of u n rem unera tive  prices.

E ffe c ts  o n  th e  P o s it io n  o f  M in e s .—  
T he la te s t m o n th ly  re tu rn s  of th e  tw o 
la rgest m ines, E a s t P ool an d  A gar an d  S outh  
Crofty, show th a t  opera tions are  proceeding 
as usua l, th e  tw o m ines to g e th er crushing 
ab o u t 14,000 tons of ore per m o n th . The 
average tonnage value  of con ten ts  in  b o th , 
how ever, is on ly  ab o u t £1. O n th e  assum ption  
th a t  w orking costs rem ain  app rox im ate ly  
th e  sam e as th e  average of la s t year, th is  
w ould m ean  a  loss of six  or seven shillings a 
ton , b u t an  ad ju s tm e n t of th e  developm ent 
p rogram m e m a y  be expected  to  som ew hat 
ligh ten  tonnage costs for th e  cu rren t year. 
G eevor is in  an  equa lly  sound  position  and  
has w isely ta k en  th e  o p p o rtu n ity  to  execute 
certa in  desirable im provem ents in  th e  p lan t, 
especially in  th e ir  air-com pressing in s ta lla 
tion . T his tem p o rarily  reduces th e  n u m ber of 
h ands em ployed on rock-d rill an d  o th er work. 
Econom ies in  costs h av e  been  effected in  
several o th e r  m ines, as m igh t h av e  been 
expected , a n d  an  effect of th is  is reflected 
in  th e  increase in  th e  figures officially issued 
in  re la tion  to  unem ploym ent. F o r exam ple 
R e d ru th  figures now  exceed 1,000 unem 
ployed, C am borne s tan d s a t  737, w hile 
S t. Ju s t ,  in  th e  last few weeks, increased from  
ab o u t 100 to  300.

J a n ta r .—T his m ine continues to  crush  
good ore. T he crush ing  for M ay w as 2,229 
tons, w hich produced  29 to n s of b lack  tin ,
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th e  average ex trac tio n  hav ing  been 29-2 lb. 
of b lack  tin  per ton . The developm ent 
resu lts  have  been very  sa tisfac to ry  for some 
tim e past. “ Conversations ”  w ith  rep re
sen ta tives of a  neighbouring p ro p erty  have 
been ta k in g  place recently , and  it  is no t 
unreasonable to  assum e th a t, if these prove 
to  be even tua lly  sa tisfactory , an  a rran g e
m ent advan tageous n o t only to  b o th  parties, 
b u t to  th e  locality  generally, m ay  be 
com pleted.

M o u n t W e l l i n g t o n . — T he prospecting 
operations which have been conducted  a t 
M ount W ellington have  yielded such con
sis ten tly  good resu lts th a t  some im portan t 
steps have been recen tly  tak en  in  connexion 
w ith  th is  section of th e  old G w ennap U nited  
Mines, b y  th e  Argus Concessions, L td ., under 
th e  local m anagem ent of Messrs. R . C. N. 
R obinson and  Co., who are satisfied th a t  the  
resu lts of exploration , and  of sam pling, 
(confirmed by  bulk-crushing) ju stify  th em  in 
capitalizing  a com pany to  w ork the  p roperty  
system atically . A ccordingly the  several 
leases have been com pleted, and  a favourable 
o p p o rtu n ity  has been ta k en  to  acquire a 
m odern m ill having a  capacity  of 120 tons 
per day. T his mill, however, will no t be 
im m ediate ly  p u t in to  com m ission, because, 
in th e  p resen t s ta te  of th e  tin  m arket, 
operations w ill be confined to  th e  fu rthe r 
developm ent of th e  lodes. The im m ediately 
ad jacen t m ines, especially in  th e  first half 
of th e  last cen tu ry , were very  successfully 
w rought, a t  com paratively  shallow depths, 
for copper, ores of which to  th e  value of over 
£2,000,000 were sold, besides quan titie s of 
tin , arsenic and  blende. The M ount W elling
ton  lodes are tin  lodes, and  although  a  little  
opencast w ork was done, 80 or 90 years ago, 
on a portion  of one of them , th ey  appear to  
have escaped fu rthe r a tten tio n  till, during  the 
w ar, tw o b ro thers re-opened the  old working 
and, w ith in  th ree  years, recovered 14 tons 
of b lack  tin  which th ey  sold for abou t £100 
a  ton . The ore was tran sp o rted  by  horse- 
and-cart to  little  p rim itive Cornish stam ps, 
fu rther down th e  Carnon Valley, and  a 
recovery of 30 lb. of b lack tin  per to n  was 
effected. T his ore came from  the  ou tcrop  
of one of th e  lodes, the  deeper portion  
recen tly  opened up  by  m eans of an  ad it 
driven  by  th e  Argus Concessions, L td ., no t 
then  being available. This ad it rendered 
access easy to  deeper portions of the  lode. 
E x tensive sam pling has resu lted  in 
establish ing th e  existence of a  large lode, 
averaging fully 30 lb. of b lack tin  per ton

over a  w id th  of 12 to  15 ft. I t  is reckoned 
th a t  100,000 tons are already  m ade available 
for stoping, above the  new ad it level, and  th a t  
th e  tonnage will increase rap id ly  as extension 
is m ade in to  the  hill.

PERSONAL
A. E . A ndrew s is hom e from  New Guinea.
H . Arnall has left for N igeria.
H . F oster Bain  passed th rough  London on his 

w ay to  th e  U nited  States.
E . A. B a ring-Gould is hom e from  Spain.
W . B egg  has gone to  New Zealand.
J. G. B ottoms is hom e from  Uganda.
A. O. B rown is v isiting  Spain and  Portugal.
J . W . Cairns has left for N orthern  Rhodesia. 
J ames Caldw ell has left for Mexico.
Charles Camsell has re tu rn ed  to  Canada.
J. A. Ch ennells is hom e from  U ganda.
L. Maurice Cockerell has re tu rned  from Ita ly .
H. G. D. D ixon  has le ft for Spain.
A. J . Gilbert  is hom e from  U ganda.
J. H . Graham  is re tu rn in g  from M alaya. 
Maurice  Gregory  has re tu rn ed  from  A byssinia. 
R ichard H arvey  is re tu rn ing  from  Portugal.
J. A. L. H enderson  has le ft for Canada.
J ames H ocking is home from  Spain.
E dward H ooper is v isiting  South Africa.
W . B rooke H oward has le ft for Mysore.
C. E . H utchings is re tu rn in g  from  M acedonia.
W. H arvey  L aity  has re tu rned  to  N orthern  

Rhodesia.
R. H . Mitchell  is re tu rn in g  from  N igeria.
A . M . M o o n  is  hom e from Panam a.
N. E . Odell is v isiting  B ritish  Columbia prior 

to  re tu rn in g  to  London in  Septem ber.
P . E . R a ine has re tu rn ed  la te ly  from  abroad.
R . S. H . R ichards is hom e from  Portugal for 

a short stay .
E dgar R ickard passed th rough  London on his 

w ay to  th e  Continent.
J . E . Snelus has re tu rned  from  Nigeria.
George E. Stephenson  is hom e from  Cyprus.
G. W. T homson has le ft for New Zealand. 
Scott T u rn er , D irector of th e  U nited  S tates

B ureau of Mines, has received th e  honorary  degree 
of D octor of Engineering of th e  U niversity  of 
M ichigan and  th e  honorary  degree of D octor of 
Science from th e  Colorado School of Mines.

L. Vaughan is hom e from  Malaya.
H . B. W all is hom e from  M alaya.
H . W atson is hom e from Panam a.
A. B. W atson has left for W est Africa.
C. H. W ray is leav ing  for D utch Guiana.

L ouis H enry  T im mins, of M ontreal, a p ioneer of 
th e  Cobalt and  Porcupine m ining fields of N orthern  
O ntario , d ied  on Ju n e  1 a t  th e  age of 70 years. 
B orn a t M attaw a, O nt., he was orig inally  engaged 
in  th e  lum ber business in  pa rtn e rsh ip  w ith  his 
b ro th er, N oah A. T im m ins. In  th e  early  days of 
th e  Cobalt cam p th ey  becam e in terested  in  m ining 
and  secured th e  L a Rose m ine, and  when gold was 
discovered in  Porcupine, th e  T im m ins B rothers 
helped to  estab lish  th e  H ollinger Consolidated, of 
which Mr. N oah A. T im m ins becam e president.
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TRADE PARAGRAPHS
Watt Car and Wheel Co., of B arnesv ille , Ohio, 

issue a  leaflet g iv ing  som e particu la rs  of th e  W .A.G. 
coal dum ping  system , also deta ils  of various of 
th e ir  o th e r specialties.

Workington Iron and Steel Co., a b ran ch  of 
th e  U n ited  Steel Com panies, L td ., of W orkington, 
issue a  catalogue se ttin g  o u t th e  advan tages of steel 
sleepers for ra ilw ay  tra c k  w ork.

A d am  Hilger, Ltd., of 24, R o ch este r P lace, 
L ondon, N .W . 1, send us B u lle tin  No. 2 on th e  
sub ject of spec trum  analysis, w hich  deals w ith  
q u a n tita tiv e  analyses of m etals b y  m eans of a 
spectrograph , an d  correlated  inform ation.

Askania-Werke, A.G., of B am bergw erk, B erlin - 
F riedenau , G erm any, inform  us th a t  th e y  are  
ex h ib itin g  a t  th e  In te rn a tio n a l E x h ib itio n  a t  Liege, 
and  in  connexion w ith  th is  th e y  have published a 
catalogue in  th e  F ren ch  language, fully  illu stra ted  
an d  g iv ing  particu la rs  of all th e  in stru m en ts which 
th e y  m anufactu re  b o th  for geophysical and  o ther 
purposes.

R. Hudson and Sons, Ltd., of Leeds, have  
estab lished  a  facto ry  a t  Congella, n e a r D urban , in  
South  A frica, for th e  local m anufacture , am ong 
o th e r th in g s , of m ine trucks. I t  is n o t generally  
know n th a t  th ese  w orks have  been  in  existence for 
ab o u t tw o years an d  th a t  th e y  cover a considerable 
area . I t  is in te re s tin g  to  recall th a t  th e ir  s tan d ard  
m in in g  t ip  tru c k  is used in  thousands on m any  
m ines in  d ifferent p a rts  of th e  E m pire.

Electric  Furnace Co., Ltd., of 17, V icto ria  
S tree t, London, S.W . 1, send  us p a rticu la rs  of th e  
proceedings of th e ir  annual general m eeting  which 
discloses th a t  th e ir  new  subsid iary  com pany, th e  
E lec tric  R esistance Furnace Co., L td ., has 
experienced a year of g reat a c tiv ity , while th e  m ain 
business of th e  com pany in  m elting  furnace p lan t 
has been sa tisfac to ry  w hen consideration  is allowed 
for th e  general depression in  heav y  industries.

International  G eophysical Prospecting  C o . ,  
Ltd., of 20, H igh  H olborn , L ondon, W .C. 1, draw  
our a tte n tio n  to  th e  proceedings of th e ir  second 
an n u al general m eeting, in  th e  course of which 
th e  M anaging D irector, Mr. J . C. Tem pleton, in 
re fe rrin g  to  th e  ac tiv ities  of th e  com pany an d  to  
th e  value of geophysical su rvey ing  and  also to  th e  
in te rn a tio n a l ch aracte r of th is  w ork, disclosed th e  
in te re s tin g  fact th a t  th e y  have  15 E nglishm en 
activ e ly  engaged on w ork  being  und ertak en  b y  th e  
com pany.

Sullivan Machinery Co., of Salisbury  House, 
London, E.C. 2, issue a  catalogue describ ing th e ir  
po rtab le  air-com pressors. T his is v ery  fully illus
tra te d  w ith  ty p ica l exam ples of w ork  in  h an d  w ith  
these  m achines, toge th e r w ith  details of th e ir  
essen tia l p a rts . T he catalogue also con ta ins p a r
ticu la rs  of tools to  be o p erated  w ith  these  com 
pressors and  of hoists w hich are w orked w ith  com 
pressed a ir. These com pressors a re  m ade for a ir 
disp lacem ents of from  66 to  310 cu. ft. p er m in . w ith  
corresponding h .p . developed a t engine speed of 
18 and  67 resp ec tive ly  on petro l. T hey  also issue a 
leaflet describ ing  th e  Sullivan simplified jib  for use 
in  colliery  operations.

Mining and Industria l  E qu ipm ent ,  Ltd., 
of 11, Southam pton  Row, London, W.C. 1, rep o rt 
th a t  new  orders have  been received for th e  following 
e q u ip m e n t:— For E ngland  : One 4 ft. by  7 ft.,
ty p e  39, H um -m er screen for coal. For Sweden : 
Two R .L . 9 R-Lopulco m ills for g rind ing  coal a t

5£ tons pe r hour, each  m ill, to  90% th ro u g h  100 
m e s h ; one No. 0000 R aym ond pu lverizer for 
g rind ing  foundry  coal a t  100 K. p e r  h o u r to  190 
m esh. F o r F r a n c e : One No. 00 R aym ond
pulverizer fo r r e s in ; tw o 5-roller double cone 
R aym ond m ills for 3£ to n s p e r h o u r p e r m ill Gafsa 
phosphate, a t  95% th ro u g h  200 m e s h ; th ree  
2 ft. b y  8 in . H ard inge m ills for g rind ing  m ineral 
a t  100 lb. p e r  h o u r p e r  m ill, to  95%  th ro u g h  100 
m esh ; one ty p e  37, 2-surface H um -m er screen 
for un-nam ed d u ty . F o r T un isia  : One R aym ond 
super m ill for grinding Gafsa p h o sphate  13-15 tons 
p e r h our to  95% th ro u g h  200 m esh.

Kinetic Elutr iators,  Ltd., of 11, S ou tham pton  
Row, London, W .C. 1, recen tly  afforded us an  
o p p o rtu n ity  of in specting  an  in s ta lla tio n  of th e  
Andrew s h ydrau lic  classifier w ork ing  in  closed 
c ircu it w ith  a  H ard inge conical m ill for g rind ing  
an  abrasive m ineral. T his classifier w as described 
he re  in  N ovem ber 1927 and  F eb ru a ry  1928. 
In te re s t nevertheless a ttach es to  th e  tw o p ho to 
graphs reproduced  here. F ig . 1 shows a  cross- 
sectional e levation  of th e  sp ira l v o rtex  in  which 
classification is effected, an d  F ig . 2 is a  v iew  looking 
down on th e  cone and  in d ica tes  how  absolutely  
sm ooth  and  u n ripp led  is th e  surface of th e  fine 
overflow. In  th is  case th e  p lan t is overflowing 
ha lf-ton  p e r hour of m ate ria l 99 '9%  -  200 m esh, 
of which 50% is less th a n  0'01 m m ., o r an  equivalent

F ig . 1.—Cross-section  of an  An drew s 
H ydraulic Cl a s sif ie r .

O V E R S I Z E
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p IG , 2 . A c t u a l  V i e w  L o o k i n g  D o w n  o n  T o p  o f  a n  A n d r e w s
H y d r a u l i c  C l a s s i f i e r .

of -1 ,2 0 0  m esh. T he d en sity  of th e  overflow is 
ab ou t 12 of w a ter to  1 of solid by  w eight. The 
oversize re tu rn ed  to  th e  m ill is no tab ly  clean or 
free from  fines. T he d iam eter of th e  head is 
3 ft. 6 in . T he p lan t in question has been in  con
tinuous operation  for 10 m onths and is giving 
com plete satisfaction to  th e  users.

Ruston-Bucyrus,  Ltd., of L incoln , issue p a r 
ticu lars of th e  R uston-B ucyrus 1030 m achine 
w hich is a J  cu. yd. in te rn a l com bustion engine or 
electrically  d riven  excavator, th e  first of a new 
series to  be m anufactured  by  th e  firm a t L incoln. 
I t  fills in  a  gap betw een th e  No. 4 yd . and  No. 6 
1 yd. m achines a t  one tim e  m anufactured  by  R uston 
and  H ornsby, L td . The presen t is a full circle ty p e

convertib le for use as shovel, dragline, drag shovel, 
g rabbing crane, or crane. The power is Pr°y ided 
e ith e r by  a four cylinder Diesel engine of 59 hq>. 
o r a  four cy linder p e tro l eng ine of 72£ h .p . or by  
m eans of an  a.c. or d.c. m otor of 40 h .p . and  if 
necessary a m otor m ay  be added upon th e  ]ib, to  
operate  th e  rack ing  gear in  place of th e  rope th ru s t 
gear w hich  is fitted .

T hom as Locker and Co., Ltd., of W arrington, 
have sen t us fu rth e r p a rticu lars of th e ir  screening 
and  conveying specialities. In  a  reference to  these 
p roducts here in  th e  A pril issue a  photograph of one 
of th e  “ Suprem e ” screens h and led  b y  th em  was 
reproduced. T his was an  early  ty p e  w hich has been 
considerably im proved upon. W e now give an

' S u p r e m e ”  D o u b l e - D e c k  V i b r a t i n g  S c r e e n .
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L o c k e r  T u b u l a r  V i b r a t o r .

illu stra tio n  of th e  double-deck ty p e  of screen (FB  4) 
an d  also of th e  tu b u la r form  of th e  v ib ra to r  con
veyor also m entioned on th e  previous occasion.

Bailliere,  T indall  and Cox, of 7 an d  8, H e n r ie t ta  
S tree t, L ondon, W .C. 2, issue a catalogue of th e ir  
pub lica tions in  science. A lthough th is  is chiefly 
ta k e n  up  w ith  m edical te x t  books th e re  is a  section  
covering  chem istry , pe tro leum  technology, m eta l
lurgy, an d  such  like.

Bessler,  Waechter and Co., Ltd., of Salisbury 
H ouse, L ondon, E.C. 2, w rite  us w ith  regard  to  
D iesel locom otives fo r lig h t railw ays, w hich, th e y  
p o in t out, hav e  been  p roved  to  be  th e  m ost 
econom ical m eans of ra il haulage. T here  h as been 
a  re luc tance, how ever, to  em ploy engines of th is  
ty p e  because th e  D iesel locom otive, like  th e  p e tro l 
locom otive before i t ,  w as fa r  from  reliab le  w hen 
in troduced  an d  th e  m an y  breakdow ns which 
occurred  w ith  th e  earlie r sem i-D iesel an d  ho t-bu lb  
ty p es  d id  l i t t le  to  convince possible users of th e  
ad v an tages of D iesel haulage. These difficulties have  
long been  overcom e, and  th e  D iesel locom otive is 
now n o t on ly  as re liab le  as th e  lig h t steam  loco
m otive  b u t is sa id  to  be  even less com plicated 
th a n  th e  p e tro l locom otive. T he difficulty to  be 
overcom e was th a t  of ra p id ly  in jec tin g  perfectly  
atom ized  fuel in to  th e  com bustion  cham ber w ith o u t 
th e  dan g er of im perfec t com bustion. A form  of fuel 
in jec to r was devised w hich fulfilled its  requ irem en ts 
in  respect of perfect a tom iza tion  and  uniform  and  
rap id  in jec tio n  of th e  heav y  fuel. Perfect com 
bustion  of th e  fuel has also been achieved b y  a

p a te n t com bustion  cham ber w hich  does n o t explode 
th e  whole in jec tion  sim ultaneously  b u t  b u m s th e  
fuel d u rin g  th e  com plete dow n o r pow er s troke  of 
th e  p iston . In  th e  early  days of th e  in te rn a l com 
b ustion  locom otive i t  w as th o u g h t sufficient if  a 
powerful lo rry  engine w as m oun ted  on a  wagon 
underfram e, th e  axles of w hich w ere coupled to  th e  
engine. T h is was q u ite  a  sim ple a rran g em en t and  
was ad o p ted  b y  m an y  m anufac tu re rs . T he assum p
tio n  th a t  th is  ty p e  of m ach ine  would m ee t th e  
strenuous conditions u n d e r w hich lig h t railw ays 
operate  was soon proved  to  be  in co rrec t in  practice  
an d  th e  m ajo rity  of th e  m akers ceased m an u 
fac tu rin g  these  m achines. M o n tan ia  m o to r loco
m otives, how ever, m ade b y  O renste in  an d  Koppel 
A.G., of B erlin , a re  th e  outcom e of experience in  
bo th  steam  and  in te rn a l com bustion  ra ilw ay  engine 
practice . T he eng ine an d  underfram e are  in  co
o rd in atio n  an d  consequently  th e  m axim um  specified 
load is hauled  from  dead s ta r t .  T here  is no  slipping 
w hen th e  tra in  is s ta r te d  an d  a lthough  san d in g  gear 
is fitted  i t  is usually  on ly  used  on w e t tra c k . The 
in it ia l  cost of th e  D iesel locom otive is sligh tly  
h igher th a n  th a t  of th e  p e tro l locom otive, b u t  a 
considerable sav ing  in  fuel cost is effected. In  
ad d ition , lu b rica tin g  oil consum ption  is reduced to  
a  m in im um  an d  on th e  M ontan ia  m achines for 
in stan ce, w hich  o perate  on th e  four-stroke princip le, 
i t  is g u a ran teed  n o t to  exceed m ore th a n  3 to  5% 
of th e  guaran teed  fuel-oil consum ption  an d  is 
u sually  less. T he firm  also send  us catalogues and  
we reproduce he re  a  p h o tograph  show ing th e  
s tu rd y  design of these  engines.

M o n t a n i a  D i e s e l  L o c o m o t i v e .
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Ruston and Hornsby, Ltd., of L incoln, who 
recen tly  effected an  alliance w ith  th e  B ucyrus E rie 
C om pany to  assist th e ir  excavator business have 
now  en te red  in to  an  im p o rtan t w orking arrange
m en t w ith  R. A. Lister and Co., Ltd., of D ursley  
to  ensure efficient coord ination  in  th e  design, 
p roduction , an d  sales of oil engines. L isters will 
co n cen tra te  on engines up  to  25 h .p ., a  new  light 
h igh  speed cold s ta rtin g  Diesel engine of betw een 
25 an d  100 h .p . will be produced jo in tly , and  R uston s 
w ill con tinue  th e  m anufactu re  of larger engines as 
form erly. Mr. G. R . Sharpley, m anaging d irec to r 
of R uston  an d  H ornsby  will jo in  th e  L is te r board  
a n d  Mr. P ercy  L is te r w ill jo in  R uston  s

Escher Wyss and Co., S.A., of 20 G rosvenor 
G ardens, L ondon, S.W . 1, inform  us th a t  th ey  have 
been successful in  securing  a  co n trac t for tw o  large 
turbo-blow ers, each arranged  w ith  in d iv idual 
tu rb in e  d rive, to  be operated  in  conjunction  w ith  
b las t fu rnaces of th e  T a ta  Iro n  an d  Steel Co., m  
In d ia . E ach  w ill norm ally  ta k e  in  130,000 cu. ft. 
pe r m in . of a ir  w hich w ill be delivered a t  a  pressure 
of 25 lb. pe r sq. in . T he tu rb in e s  d riv in g  these  
blowers w ill have  a  norm al o u tp u t of 13,/uu n.p. 
each. T he op era tin g  conditions will be severe as n o t 
only hav e  large v a ria tio n s  in  load  to  be  m et, 
dem anding  corresponding changes of speed, but th e  
m achines m ust also be capable of operating  over 
long periods u n d er th e  contro l of au tom atic  volume 
regulators and  delivering  v e ry  accurate ly  fixed 
q u a n titie s  of a ir. T hey  also send us a copy of a 
back  num ber of th e ir  periodic publication , which 
con ta ins an  a rtic le  on h y drau lic  considerations for 
th e  lay -ou t of p ipelines, also an  illu stra ted  article  
on geared  v e rtica l w a ter tu rb in es.

METAL MARKETS
C o p p e r . — T he tren d  of copper values in  Am erica 

during  Tune was downw ards, th e  q u o tation  of th e  
Copper E x p o rte rs  Inc. receding from  13 cents to  
12 cen ts p e r lb ., w hilst a t  one tim e th e  la t te r  figure 
was under-quoted  by  “ outsiders ” on th e  A m erican 
dom estic m ark e t. Sen tim en t was ra th e r jarred  
by th e  A m erican M ay sta tistics , as, despite  increased 
deliveries, stocks w ere show n to  have expanded 
fu rth er, m ain ly  owing to  an  unexpected  rise in  th e  
ou tp u t. F resh  dem and  for copper seem s to  have 
been q u ie t of la te , following th e  heav y  buying  
w itnessed some weeks ago, b u t producers are h in tin g  
th a t  as a  re su lt of prev ious big sales, th e  Ju n  
s ta tis tics  are lik e ly  to  reveal a reduction  m  th e ir  
stocks. The s itu a tio n  of th e  copper producers 
rem ains ra th e r  unenviab le  how ever as th ey  are 
still burdened  w ith  a b ig  surplus and consum ption 
does n o t y e t ap p ea r to  have b roadened very  
su b s tan tia lly  as a re su it of th e  cu t 111 ^ +hpr 
S tan d ard  copper prices m  London have  been ra th e r  
weak in  sy m p ath y  w ith  A m erican advices.

Average price of cash s tan d ard  copper : June,
1930 ¿50 Is. 4 Id . ; M ay, 1930, ¿53 5s. ; Ju ne , 
¡929 ¿74 7s. 9d. ; M ay, 1929, £75 2s. 6d.

T i n  — A fter d isp lay ing  pronounced weakness in  
th e  early  p a r t  of Ju n e , t in  values have  ra llied  
som ew hat, b u t nevertheless reflect a d is tin c t loss 
on th e  m onth . F resh  efforts on  th e  p a r t  of th e  
T in  P ro d u cers’ A ssociation to  stop  th e  ro t 
have no t had  ve ry  m uch effect, as sen tim en t has 
been again  shaken  by  fu rth e r add itions to  world 
v isib le  supplies ” and  by  doubts as to  w hether the  
la te s t proposal th a t  m ines should sh u t down for 
tw o month's w ill receive serious support. The

m ark e t is obviously being affected a t  Presen t  fa r 
m ore b y  th e  law s of supply  and  dem and th a n  by  th e  
ac tiv ities  of m an ipu lato rs and  speculators, and^in 
view  of general conditions i t  would n o t be in  th e  
least surprising  if  still lower price levels a re  touched 
before th e  m ark e t begins to  react.

Average price of cash s tan d ard  t in  : Ju ne , 1930, 
/136  7s. 8d. ; M ay, 1930, ¿144 18s. ; Ju ne , 1929, 
¿200 5s. 9d. ; M ay, 1929, ¿197 12s. 8d

L ead  —T his m ark e t has been  one of th e  b est 
on th e  London M etal E xchange, prices hav ing  
been well m ain ta ined , on balance. There has been 
q u ite  a  good dem and from  hom e consum ers and 
fresh  a rriva ls of m eta l have been m oderate w hilst 
sellers have m ain tained  a firm grip on th e ir  big 
warehouse stocks. As a  resu lt, a lthough  th ere  is 
no actu a l shortage of lead , prem ium s have been 
o b ta ined  for early  deliveries. C ontinental in te rest 
in  th e  m eta l, however, h a s been ra th e r  d isappointing.
In  A m erica, th e  quo ta tio n  has been reduced from 
5-50 to  5-25 cen ts p er lb ., owing to  th e  fact th a t ,  
desp ite  a  reduction  in  o u tp u t, stocks have again  
ten d ed  to  expand.

Average m ean  price of soft foreign lead  . Ju*je > 
1930 /1 7  19s 4 d . ; M ay, 1930, ¿17 16s. 6d. ;
Ju n e , 1929, ¿23 12s. i ld .  ; M ay, 1929, ¿23 16s. l id .

S p e l t e r .— D em and from  consum ers has continued 
d isappoin ting  so th a t  m uch of th e  a c tiv ity  on 
'C hange has been  of a professional character. 
D espite  th e  slow progress of th e  negotiations directed 
tow ards re-establish ing  th e  Zinc C artel, th e  s ituation  
is p robably  gradually  becom ing som ewhat health ier. 
The B elgian works, for instance, are reported  to 
have cu t down th e ir  o u tp u t d rastica lly , and th ere  
is n o t m uch doubt th a t  o th er p lan ts  are adopting 
sim ila r m easures, so th a t  surplus stocks are hk e ly  
to  be reduced. The "  fly in  th e  o in tm en t on th e  
o th er h an d  is th e  slowness of dem and from con
sum ers, who are them selves handicapped by an 
unsa tisfac to ry  dem and for th e ir  own products

Average m ean price of s p e l te r : June , 1930,
¿16 14s 7d. ; M ay, 1930, ¿16 19s. 8d. ; June, 
1929, ¿26 2s. ; M ay, 1929, ¿26 13s. 4d.

I ron and S t e e l . — The m on th  of June  was a 
gloomy one for th e  b las t furnaces on th e  N orth- 
E as t Coast. D em and for bo th  foundry and 
hem atite  m ate ria l was dull, and o u tp u t was cut 
down further. The m inim um  prices of Cleveland 
foundry  and  forge grades have rem ained unchanged, 
w ith  No. 3 foundry  quoted  a t  67s. 6d. pe r to n , b u t 
i t  is understood th a t  concessions are being m ade 
for Scottish  business. H em atite  has been weak, 
despite  a  b ig  long-term  order recen tly  p laced by 
Sheffield in te rests, and  E as t Coast Mixed Num bers 
would p robably  be ob tainab le  a t  less th a n  71s. 6d. 
for good orders. As regards finished iron and steel, 
th e  situ a tio n  rem ains unsatisfactory , bo th  as 
regards B ritish  and C ontinental m ateria l, owing to

P ° A n t i m o n y . — A t th e  close of June  English 
regulus w as quoted  a t betw een ¿38 and ¿46 10s+ 
p er to n  Chinese regulus was q u ie t, w ith  spot 
m a te ria l p riced  around ¿26 to  ¿26 5s. e x  warehouse 
and  w ith  sellers of m eta l for sh ipm ent from China 
ask ing  ab o u t ¿22 5s. p e r  to n , c.i.f.

I ron O r e .—No fresh business has been fo rth 
coming recen tly , th e  overbought condition  of works 
be ing  only too ap p aren t, w hile th e  closing down of 
b las t furnaces has aggravated  th e  position . B est 
B ilbao rubio  is s ti ll  priced nom inally  a t  20s. per 
to n  c i f . , b u t less would p robab ly  be accepted.

A r s e n i c . — Cornish 99% w hite  is  m oving slowly 
a t  abou t ¿15 15s. p e r to n  f.o.r. m ines.
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L O N D O N  D A IL Y  M ETA L P R IC E S
Copper, Tin, Zinc, and Lead per Long Ton ; S ilver per S tandard Ounce ; Gold per Fine Ounce.

COPPER.
TIN.

ZINC
(Spelter).

LEAD. SILVER.

GOLD.Standard. Electro
lytic.

Best
Selected.

Soft
F oreign. E nglish. Cash. For

ward.
Cash. 3 Months. Cash. 3 Months.

June £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. d. d. s. d.
11 50 16 3 51 3 9 60 0 0 — 135 8 9 137 8 9 16 10 0 18 0 0 19 10 0 16* 161 85 08
12 49 15 0 50 1 3 59 0 0 — 134 18 9 136 16 .3 16 11 3 17 17 6 19 10 0 1 6* 16 85 0 i
13 48 IS 9 49 3 9 58 0 0 57 0 0 133 16 3 135 11 3 16 11 3 17 16 3 19 5 0 16* 16 64 I l f
16 47 6 3 47 11 3 55 0 0 — 133 8 9 135 3 9 16 8 9 17 15 0 19 5 0 15* 15 * 84 l l |
17 47 3 9 47 6 3 55 0 0 54 5 0 132 12 6 134 12 6 16 6 3 17 17 6 19 5 0 15* 15f 85 u
18 46 18 9 47 3 9 54 10 0 .— 133 8 9 135 2 6 16 7 6 17 17 6 19 5 0 15* 15} 85 0
19 50 6 3 50 11 3 54 15 0 — 138 7 6 140 2 6 16 12 6 17 17 6 19 5 0 15* 15* 85 0
20 49 16 3 49 16 3 56 0 0 54 5 0 138 17 6 140 12 6 16 11 3 17 17 6 19 5 0 15* 151 85 0
23 48 8 9 48 8 9 55 10 0 — 134 3 9 136 3 9 16 5 0 18 0 0 19 5 0 15| 1 5* 85 0
24 48 18 9 48 18 9 55 10 0 54 5 0 136 13 9 138 12 6 16 5 0 18 0 0 19 10 0 15* 151 85 0*
25 48 11 3 48 11 3 55 10 0 — 139 12 6 141 12 6 16 2 6 17 18 9 19 10 0 15* 15* 84 l i t
26 49 6 3 49 6 3 55 10 0 — 136 12 6 138 12 6 16 2 6 18 0 0 19 10 0 151 15* 85 0
27 49 6 3 49 4 44 55 10 0 54 5 0 137 13 9 139 12 6 16 1 3 18 3 9 19 10 0 15* 15Ï 85 0
30 49 3 9 49 1 3 55 10 0 — 136 13 9 138 13 9 16 3 9 18 3 9 19 10 0 151 151 85 0

July
1 50 1 3 49 11 3 55 10 0 54 5 0 135 13 9 137 13 9 15 18 9 18 1 3 19 10 0 15* 15* 85 08
2 49 15 0 48 18 9 55 10 0 136 13 9 138 13 9 15 16 3 17 17 6 19 5 0 15* 15* 85 08
3 49 5 0 48 6 3 55 10 0 .—. 136 18 9 138 17 6 15 15 0 17 16 3 19 5 0 158 154 85 0
4 49 2 6 48 1 3 55 10 0 54 5 0 135 12 6 137 6 3 16 1 3 18 1 3 19 10 0 15f 15* 85 08
7 48 13 9 47 16 3 55 10 0 — 135 1 3 136 17 6 15 18 9 18 0 0 19 10 0 15| 15f 85 01
8 48 7 6 47 18 9 55 10 0 54 5 0 134 8 9 136 6 3 15 15 0 18 0 0 19 10 0 151 1 5* 85 03
9 47 16 3 47 14 44 54 10 0 133 8 9 135 6 3 15 15 0 18 2 6 19 10 0 15« 15Î 85 01

10 47 13 9 47 8 9 54 10 0 — 130 6 3 132 3 9 15 12 6 18 2 6 19 10 0 16* 16 85 0}

B ism u th .—A  m odera te  business con tinues a t  
th e  official p rice  of 4s. p e r  lb . for 5 cwt. lo ts  and  
over.

Cadm ium .— W ith  on ly  a  lim ited  enqu iry , and 
a d d itio n a l supplies com ing here from  A m erica 
w here consum ption  is slack, prices have eased to  
ab o u t 3s. 6d. to  3s. 7d. p e r  lb.

Cobalt Metal.— D em and has been d is tin c tly  slow 
owing to  th e  qu ietness of th e  h igh  speed steel 
in d u stry , b u t th e  official p rice  is s till  10s. p er lb.

Cobalt Ox id e s .— Q uotations rem a in  u n a lte red  
a t  8s. p e r  lb . for b lack  an d  8s. lOd. for grey.

Chromium .— A fa ir  business is  passing  w ith  
p la te rs , th e  price keep ing  stead y  a t  2s. 6d. p e r  lb.

T antalum .— The price  is  s till  som ewhere in  th e  
neighbourhood of ¿40 to  ¿50 p er lb.

P latinum .— The official price of refined m eta l has 
rem ained  s tead y  for some weeks a t  ¿8 15s. p er oz., 
b u t as usual th is  figure is shaded in  th e  open 
m ark e t.

P alladium .— D em and has b een  ra th e r  slack 
recen tly  and  cu rren t qu o ta tio n s are ab o u t ¿4 10s. 
to  ¿4 15s. p e r  oz.

I r id iu m .— Sellers have  m ade a  fu r th e r  advance 
in  th e  p rice  of sponge and  pow der to  ¿51 10s. p er 
oz., b u t on ly  a  very  lim ited  dem and has ensued.

Osm ium .— T he s tren g th  of irid iu m  has h ad  some 
reflection in  O sm ium  prices w hich are  now abou t 
¿14 15s. to  ¿15 10s. p e r oz.

T ellu riu m .— Business rem ains a t  a  s tan d still  
and  q u o tatio n s a re  p u re ly  nom inal a t  12s. 6d. to  
15s. p e r  lb.

Sel e n iu m .— H igh grade b lack  pow der continues 
to  change hands stead ily  a t  ab ou t 7s. 8d. to  7s. 9d. 
p e r lb. ex w arehouse, L iverpool.

Ma nganese Or e .— The absence of fresh buying  
in te re s t rem ains com plete, b u t i t  is obvious th a t ,  
desp ite  its  grum blings ab o u t th e  low prices, th e  
Soviet is still a read y  seller a t  cheap levels should 
business offer. C urren t q u o tatio n s m igh t be called 
ab o u t Is. l jd .  p e r  u n it  c .i.f. for b est In d ian  and 
Is. OJd. to  Is. 0£d. c.i.f. for w ashed C aucasian.

Alu m iniu m .— The only  in te res tin g  featu res of 
th is  m ark e t are th e  facts th a t  th e  new  im p o rt d u ty  
in  A m erica has becom e law  and  th e  p ro b ab ility

th a t  th e  G erm an im p o rt d u ty  of 250 M arks p e r  to n  
w ill be im posed on Ju ly  15. D em and  generally  
rem ains slow, b u t qu o ta tio n s a re  u n a lte red  a t  ¿95, 
less 2%  delivered , for ingo ts an d  bars.

Su lpha te of Co pp e r .— E nglish  m akers a re  still 
quo ting  ¿24 10s. to  ¿25 p e r  to n , less 5% .

N ic k el .— B usiness la t te r ly  h a s  show n some 
falling  aw ay, and  p roduction  is  a d m itte d ly  runn ing  
ra th e r  ahead  of consum ption . P rices, how ever, 
rem a in  a t  ¿170 to  ¿175 p e r  to n .

Chrome Or e .— T he fea tu re  of th is  m ark e t is th e  
rap id ly  increasing  n u m b er of sources of chrom e ore 
w hich are be ing  developed. F o r th e  tim e  being, 
how ever, qu o ta tio n s a re  upheld  a t  th e  old levels 
of ¿4 2s. 6d. to  ¿4 7s. 6d. p e r  to n  c.i.f. for good 
48% ore.

Qu ick silv er .— The sm all sp u rt of b u y in g  in te res t 
seen a b o u t a  m o n th  ago q u ick ly  subsided  and  
cu rren t dem and is  v e ry  m eagre. P rices s ta n d  a t 
ab o u t ¿22 12s. 6d. to  ¿22 15s. p e r b o ttle , full 
term s, for sp o t m ate ria l.

T u ngsten  Or e .— B uyers hav e  w ith d raw n  from  
th e  m ark e t, and  w ith  th e  C hinese exchange fa lling  
and  sellers anxious to  a t t r a c t  business q u o ta tio n s 
have  fallen  sh a rp ly , th e  p resen t value of J u ly -  
A ugust sh ip m en t from  C hina being  a round  14s. 6d. 
to  15s. p e r  u n it  c.i.f.

Molybdenum  Or e .— A bout 32s. 6d. to  33s. 
rep resen ts th e  c u rren t va lue  of 80 to  85%  con
cen tra tes , b u t no business is passing.

Gr a ph it e .— O nly sm all lo ts a re  in  request, 
85 to  90% raw  M adagascar flake being  ab o u t 
¿25 to  ¿27 p e r  to n  c .i.f. and  90%  Ceylon lum ps 
ab o u t ¿24 to  ¿26 c.i.f.

Sil v e r .— The p a s t m o n th  has been a trag ic  one 
for th e  silv er m in ing  in d u stry . Spot bars opened 
th e  m o n th  a t  17x̂ d . in  Ju n e  2. Poor d em and  and  
th e  slum p in  th e  Chinese exchange, causing h eav y  
selling  pressure from  th a t  q u a rte r , forced prices 
down rap id ly  u n til, on Ju n e  24, spo t bars touched 
1 5 ^ d . S ubsequently  a  l i t t le  recovery  w as seen, 
b u t th e  m ark e t is in  a n y th in g  b u t a strong  
p osition  and  qu o ta tio n s m ay  q u ite  possib ly  m ake 
fresh low records. Spot bars closed a t  15£d. on 
Ju n e  30.
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STATISTICS
PRODUCTION OF GOLD IN  TH E TRANSVAAL.

NATIVES EM PLOYED IN TH E  TRANSVAAL M INES.

R a n d .
E l s e 

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

June, 1929............................
J u l y .......................................
A u g u s t..................................
S ep tem b er............................
O c to b e r ................................
N o v em b er............................
December ............................
January , 1930......................

Oz.
821,352
853,370
850.952 
814,707 
853,609
827.952 
813,574 
848,245 
783,086

Oz.
34,677
36,110
38,649
34,846
35,081
33,641
37,560
34,556
35,102

Oz.
956,029
889,480
889,601
849,553
888,690
861,593
851,134
882,801
818,188

852,089 37,281 889,370
831,996 36,610 868,606

May 876,839 39,320 916,213
J u n e ...................................... 847,352 40,515 887,867

TRANSVAAL GOLD OUTPUTS.

Brakpan ...................
City Deep ...............
Cons. Main Reef . .  •
Crown M ines.............
D ’rb ’n  Roodepoort Deep
E ast Rand P.M........
G eduld........................
Geldenhuis Deep . . .  
Glynn’s Lydenburg 
Government G.M. Areas
Kleinfontein ...............
Langlaagte E sta te  . . .
Luipaard’s V le i ...........
Meyer and Charlton . .  
M odderfontein N ew . . .  
M odderfontein B . . . .  
Modderfontein Deep . 
Modderfontein E ast . .  
New S tate Areas
Nourse ..........................
Randfontein ...............
Robinson D e e p ...........
Rose D e e p ...................
Simmer and J a c k -----
S p rin g s .........................
Sub N ig e l.....................
Transvaal G.M. Estates
Van Ryn ...............
Van Ryn Deep . .  • 
W est R and Consolidated
W est S p rin g s .................
W itw’tersr’nd (Knights) 
W itw atersrand Deep

M a y .

Treated
Tons.

,000 
102,000 

61,000
250.000

41.500 
155,500

80,000
70,800

6,800
212.000

52.400 
82,000 
28,300 
17,700

160,000
71.500
45.900
69.500
79.000
62.400 

226,000 
146,000

62.000
78.500
72.500
29.900 
15,434
42.000
67.000
92.000
69.500
57.000
43.500

Yield
Oz.

£140,955 
26,534 
22,061 
78,982 
14,406 
42,644 
27,290 
16,031 
2,145 

£405,541 
11,168 

£118,644 
7,118 

£19,656 
74,317 
24,405 
23,934 
20,259 

£158,560 
18,179 

£235,252 
37,474
13.457 
21,116

£150,552
25,234

4,955
442,479

£107,276
£104,889

£79,929
£54,607

13.457

J u n e .

Treated
Tons.

85.000
97.500
62.000

245.000
42.500

151.000
83.000 
68,100

6,500
196.000

51.800
79.000
27.500
17.800

154.000
69.000
43.000
68.000
76.000
64.500

220.000 
141,000
60.300
77.300 
66,700
30.000 
14,870
41.000
61.000
90.000 
67,600
54.000
41.000

Yield
Oz.

£136,964 
25,665 
21,752 
78,117 
13,854 
40,775 
26,442 
15,092 

2,189 
£380,534 

11,095 
£114,706 

7,046 
£18,882 

72,807 
23,994 
22,511 
19,699 

£155,800 
18,236 

£229,053 
35,414 
13,217 
20,542 

£140,071 
25,785 

4,363 
£41,285 

£104,331 
£103,573 

£76,573 
£51,525 

13,020

April, 1929 . .
M ay..................
J u n e ...............
J u l y ...............
A u g u st...........
September . . .
O c to b e r .........
November . . .  
December . . .  
January , 1930 
F ebruary . . .
March .........
A p r il .............
May ...........

W ork’g W ork’g Total
Tons Yield cost profit working

milled. per ton. per ton. per ton. profit.

s. d. s. d. s. d. £
2,606,420 2S 1 19 11 S 2 1,068,103
2,694,610 28 0 19 10 8 2 1,100,461
2,543,550 28 3 19 10 8 5 1,065,191
2,649,560 28 1 19 8 8 5 1,112,246
2 661.800 2S 1 19 9 8 4 1,111,834
2,530,370 28 2 19 10 8 4 1,056,339
2,658,100 28 1 19 8 8 5 1,115,744
2,559,450 28 3 19 11 8 4 1,071,199
2,528,000 28 3 19 11 8 4 1,058,231
2,618,600 28 2 19 9 8 5 1,103,718
2,421,100 2S 5 20 0 8 5 1,019,482
2 663,820 28 1 19 8 S 5 1,121,216
2,549,250 28 7 20 1 8 6 1,084,504

1,153,549

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 .

June 30 1929........... 192,595
190,031
190,062
190,567
189,739
186,941

15,928 5,029 213,552
Ju ly  31 ......... 15,914

15,867
4,845
5,071

210,790
211,000

September 30 ......... 15,733
15,533

4,814
4,555

•211,114
209,827

15,320 4,561 206,822
184,280
190,663
196,752
200,134
202,434
202,182
201,324

15,326 4,811 204,417
January  31, 1930 . . 15,288

15,495
5,889
6,584

211,840
218,831

15,350 7,002 222,316
15,109 5,565 223,108

May, 31 ................... 15,028 5,340 222,550
J  une 30 ................... 14,943 5,126 221,393

PRODUCTION OF GOLD IN RHODESIA.

COST AND PR O FIT  ON T H E  RAND, Etc.

Compiled from official statis tics  published by  the Transvaal 
Cham ber of Mines.

1927 1928 1929 1930

oz.
48,731
46,461

oz.
51,356

oz.
46,231

oz.
46,121

46,286 44,551 43,385
50,407
48,290

48,017 47,388 45,511
48,549 48,210 45,806

48,992
52,910

47,323 48,189 —
51,762 48,406 —

49,116
47,288
45,838
46,752

48,960 46,369 —
50,611 46,473 —
47,716 45,025 —■
43,056 46,923 —

47,435
49,208

47,705 46,219 —
D ecem ber............... 44,772 46,829 —

RHODESIAN GOLD OUTPUTS.

M a y . Jv I E .

Tons. Oz. Tons. Oz.

Cam and M o to r.............
Globe and Phoenix
Lonely R e e f ...................
Luiri Gold .....................
Rezende ..........................
Sherwood S tar .............
W anderer Consolidated

24,000
6,062
6,000
1,543
6,400
5,000

15,800

11,055 
5,451 
3,831 

£2,658 
2,712 

£13,980 
4,075

24,400
6,146
5,800
1,579
6,400
5,000

15,300

10,995
5,724
3,792

£3,386
2,710

£14,000
3,976

W EST AFRICAN GOLD OUTPUTS.

M a y . J u n e .

Ariston Gold Mines . 
Ashanti Goldfields 
Taouah and Abosso. .

Tons.
6,000

10,555
9,600

Oz. 
10,100 
12,251 

1 £15,922

Tons.

10,768 
1 9,053

Oz.

12,487 
I £14,965

AUSTRALIAN GOLD OUTPUTS BY  STATES.

W estern
Australia. Victoria. Queensland.

Oz.
33,139

Oz.
2,368

Oz.
465

28,086 1,421 1,203
J u i y ........... 37,032 2,178 567

32,751 1,739 381
35,445 ------- 789
28,460 ------- 473
33,650 1,459 1,636
25,472 952 209
31,307 1,354 350
27,946 2,562 382
36,652 1,812 1,081
32,967 ---- -----
41,738 -----

AUSTRALASIAN GOLD OUTPUTS.

M a y . J u n e .

Tons. Value £ Tons Value £

Associated G.M. (W.A.) . .  
B lackwater (N.Z.) . . . .  • • 
BoulderPersev’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.) ......................

5,358
4,000
7,029
9,176
6,445

13,522
8,874

18,164

8,538 
7,158 

16,857 
24,029 
23,326 
13,934 
15,555 

f 5,812* 
(39,7131

4,948
3,260
7,007
9,632

13,738
8,291

17,265

8,761
5,536

15,381
23,727

13,068 
15,869 

/  6,373 
1 31,939

Oz. gold. t  Oz. silver.
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GOLD OUTPUTS, KOLAR D ISTRICT, INDIA. OUTPUTS OF N IG ERIA N  T IN  M INING COMPANIES.

M a y . J u n e .

Tons
Ore

T otal
Oz.

Tons
Ore

Total
Oz.

4,150
8,900

17,239
12 ,0 11
13,500

1,954
5,834
8,387
7,508
6,036

3,200
8,095

16,693
11,500
12,000

1,953
5,374
8,252
6,967
5,303

Champion R e e f .........
M ysore..........................

Ooregum ....................

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

Chosen Corp. (Korea) . ..  
F rontino & Bolivia (C’lbia)
Lena (S ib e r ia ) ...................
Lydenburg P lat. (Trans.) . 
M armajito (Colombia) . . .
F re sn illo ..............................
Onverwacht Platinum  . . . 
O riental Cons. (Korea) . . 
St. John del Rey (B razil). 
Santa G ertrudis (Mexico) .

M a y .

Tons Value £

9,620
2,500

3,650
920

89,388
3,050

44,864

10,684
8,250

778p  
5 ,739 

32,640á 
376p 

91,500d 
46,000 
9 7 ,242d

J u n e .

Tons Value £

8,970
2,320

3,470
870

1,044

44,i

12,475
9,774

5,128

1010
74,500¿
43,500
87,312¿

d Dollars, p  Oz. platinoids.

PRODUCTION OF T IN  IN  FED ERA TED  MALAY STATES. 
Estim ated  a t  70% of Concentrate shipped to  Smelters. Long Tons.

August 
September . 
October . .. 
November . 
December .

5,802 January , 1930 ...........
5,610 February ...................
5,332 M arch ..........................
5,966 A p r il ............................
6,135 May ............................
5,849 J u n e ............................

6 ,128
4,768
5,763
5,407
6,043
5,590

OUTPUTS OF MALAYAN T IN  COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

A pril May. June.

Ayer H itam  ................................ 10 1 t 95* 78*
B atu  C av e s ................................... 29 27 28
Changkat ..................................... 50 63 75
Chenderiang.................................. 29 42 —
Gopeng ......................................... 62* 62* 65*
Hongkong Tin ............................ 89* 51 71 *
Id ris  H ydraulic .......................... 2 9 | 29* 29*
I p o h ............................................... 40* 38 52*
Jelapang......................................... 28 31 26
K am par Malava ........................ 83 69 66
Kampong L a n ju t ........................ 50 90 85
K am unting ................................ 116 106 92
K ent (F .M .S .).............................. 28* 25 18
Kepong........................................... 33 36 37
K in ta ............................................. 21 24 22*
K in ta K e lla s ................................ 18 29* 26*
Kuala K a m p a r............................ 70 65 80
Kundang ....................................... 29 22 30
L a h a t ............................................. 15* 15* 15
L aru t T in fie ld s............................ 45* 36 35
M alaya C onso lida ted ................. 42 72* 82*
Malayan T i n ................................ 119 119 119
Meru ............................................. 24 13* 18
Pahang ......................................... 225 225 224*
Penaw at ....................................... 42 85* 119*
Pengkalen .................................. 48 45 53*
P e ta lin g ......................................... 178* 173 158
Rahm an ....................................... 56* 71* 77*
R am butan ................................... 9* 9 10*
R antau  ......................................... 46 48 36
R aw a n g ................. ....................... 90 90 80
Rawang C oncessions................. 30 45 40
Renong ......................................... 50* 108 96
Selayang......................................... 24 23 —
Southern M a la y a n ...................... 154* 154* 154*
Southern Perak .......................... 89* 98* 84
Southern Tronoh ........................ 60 81 71
Sungei B e s i .......................... 45 45 45
Sungei K inta .............................. 41 12 * 15
Sungei W ay ................................ 77* 83* 78*
Taiping ......................................... 36 48 41
T a n jo n g ......................................... 30 27 35*
T eja Malaya ................................ 43 45* 36*
T ekka ........................................... 42 36 38*
Tekka-Taiping.............................. 51 57 65*
T e m o h ........................................... 41* 29*
Tronoh ......................................... 72 1 69 68

April May. June .

6 6 —
83* 94 83

200 200 170
12 16* 10

1 ! 1 * 1 *
65 65

Daffo............................................... — 7 i
50 55 —

2* 2* 2*
26 26 26
17* 22 18

Juga Valley ................................ 16
5

20
6

17
6

37 59 —

23 22 .—

15* 27 19*
220 220 220

4*
26*

7* 8*
20*

16*
4

—

8 16
23 19*

9 12 —
Nigerian C onsolidated ...............
Offin R iver.....................................
Ribon Valley ..............................
South Bukeru A r e a s ..................
T in  F ie ld s .....................................
T in P roperties ............................
U nited T in A re a s ........................
Yarde K erri ................................

18
8

21*
13
6*

17
21
10

18
8

20
10

13
23

18
7 

10
9
7*
8 

35

OUTPUTS OF O TH ER TIN  M ININ G  COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

April. May. June.

Anglo-Burma (B urm a)............... 12* 9* 23
Aramayo Mines (B o liv ia )......... 273 205 207
Bangrin (Siam) .......................... 48* 53* 60
Berenguela (B o liv ia ) ................. ■— — -

Consolidated Tin Mines (Burma) 94 77 96
E ast Pool (Cornwall) ............... 82* 82* 82*
Fabulosa (B o liv ia )...................... 158 1 12 * 127
Geevor (Cornwall)........................ 65 60 52
J a n  ta r  (Cornwall) ...................... 28* 29 —

Kagera (U g an d a)........................ 28 28 28
N orthern T a v o y .......................... 54 45 40
P a tino ............................................. 1,602 1,527 1,289
Polhigey (Cornw all).................... 26 23* 31
San Finx (S p a in ) ........................ 30** 35* — •
Siamese T in (S ia m ) .................... 122* 146* 131*
South Croftv (C ornw all)........... 62* 64* 65
Tavov Tin (B u rm a ).................... 20 20 25
Theindaw (Burma) .................... 10 10 8
Tongkah H arbour (S iam )......... 62 67 93
Toyo (Japan )................................ — — 52*
W heal K itty  (Cornwall)............. 38* 40 38*
Zaaiplaats ................................... 35 34* —

* Tin and Wolfram.
CO PPER , LEAD, AND ZINC OUTPUTS.

Broken H ill South . . . .  -J ^ '

Burm a Corporation . .
Bwana M’K ubw a.........
E lectrolytic Z in c .........
Indian C o p p e r .............
M essina..........................
Mount L y e l l .................
N a m a q u a ......................
N orth Broken H ill. . .  .
Poderosa ......................
Rhodesia Broken Hill 

San Francisco Mexico 

Sulphide Corporation .

T e tiu h e ..........................
Union M in iè re .............
Zinc Corporation . . . .

Tons lead conc. . . 
Tons zinc conc. . . 

/  Tons refined le ad . 
\  Oz. refined silver 

Tons copper oxide 
Tons zinc 
Tons copper 
Tons copper . 
Tons concentrates 

Tons copper . . .  
/T o n s  lead conc. .
\  Tons zinc conc. . 

Tons copper o re .
f Tons l e a d ...........
1 Tons slab zinc . .
J Tons lead conc. .
1 Tons zinc conc. .
I Tons lead conc. .
1 Tons zinc conc. . 
j Tons lead conc. .
1 Tons zinc conc. .

Tons copper . ..
J Tons lead conc. .
1 Tons zinc conc. .

May. June.

5,188 5,837
4,775 5,721
6,420 6.420

607,645 609,934
546 560

4,283 4,259
224 247
641 651

3,872t —
175 142

7,140 6,670
6,260 6,260
784 784

1,635 1,632
4,050 4,124
3,639 3,624
1,912* .—
2,467* —
1,129 983
2,330 2,354
9,500
5,034 4,999
4,327 4,967

* Four weeks to  May 17. 
f  Four weeks to  Ju n e  18.
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ÍM ÍO R T S OF ORES, METALS, ETC., INTO U NITED  KINGDOM

April. May.

Iron O r e ....................................... 456,048 459,329
Manganese O re ............................ 18,583 13,813
Iron and S te e l ............................ 234,806 233,725
Copper and Iron P y r i t e s ......... 26,967 33,955
Copper Ore, M atte, and Prec 
Copper M e ta l..............................

. .Tons . . 3,164 3,951
12,290 13,364

Tin Concentrate ........................ 8,178 8,471
Tin M e ta l..................................... 1,521 1,020
Lead Pig and S heet................... 30,924 27,925
Zinc (Spelter) ............................
Zinc Sheets, e tc ...........................

10,491 13,493
2,820 2,182

A lum inium ................................... 2,352 1,489
M ercury......................................... . .L b ........ 114,622 26,111
Zinc O x id e .................................. . .Tons . . 906 1,370
W hite Lead ................................ . .C w t.. .  . 11,874 16,753
Red and Orange L e a d ............. . .  .C w t... . 4,746 4,023
Barytes, ground ....................... 37,396 47,194
A sbesto s ....................................... 1,916 2,844
Boron M in e ra ls .......................... 956 772
B o r a x ........................................... 12,929 14,609
Basic Slag .................................. 4,663 1,206
Superphosphates ................... 21,427 7,509
Phosphate of L im e ................... 32,747 42,842
Mica ............................................. 275 324
Sulphur ....................................... 9,801 10,278
N itrate of S o d a .......................... . . .Cw t.. . . 83.338 64,497
Potash Salts .............................. 341,092 172,192
Petroleum : Crude ................... 30,407,223

15,182,215
53,210,133

Lam p O i l ............. 17,245,295
M otor Spirit . .  .Gallons 75,237,607 106,857,354
Lubricating Oil . 10,196,042 9,685,996
Gas O i l ............... 6,228,70f 19,945,772
Fuel Oil ........... 43,514,258 36,186,621

Asphalt and Bitum en ........... 21,118 23,021
Paraffin W a x ............................ 120,53: 82,079
T u rp e n tin e ................................ 13,58f 19,422

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

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

Anglo-American 
AngJo-Ecuadorian 
A nglo-Egyptian B 
Anglo-Persian 1st Pref.

,, ,, Ord.
Apex Trinidad (5s.)
A ttock . . . . . . . . .
B ritish Burm ah (8s.)
B ritish Controlled (15)
B urm ah Oil 
Kern River, Cal. (10s.)
Lobitos, Peru ..........   ■
Mexican Eagle, Ord. (4 pesos)

,, 8% Pref. (4 pesos)
Phoenix, Roumania 
Royal D utch (100 A 
SheU T ransport, Ord. pref (£i())

Steaua Romana 
Trin idad  Leaseholds .
United British of Trinidad (6s. 8d.) 
V.O.C. Holding

P R I C E S  O F  C H E M I C A L S .  Ju ly  10.

These quotations are not absolute ; they vary according to 
quantities required and contracts running.

Acetic Acid, 40% per cwt.
£  s. 

16 
1  16 

66 0 
8 10 
6 15

15 10 
27 10

April. May. June.

17,416
35,770

2,282
5,198

32,083
789

17,168 16,127
33,400 36,690

2,115 2,287
5,268

30,034
712

4,969
33,431

667
3,951
2,998
6,410

3,401 2,545
2,813 2,663
5,990 5,011

29,229 28,023 29,431
44,544 53,156 57,727

5,495
73,310
3,202

5,780 5,700
82,410 80,420

3,131 2,942
32,550

1,495
31,550 28,200

Venezuelan Consolidated............... 1,626 1,583

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

,, 0-880 s o lu t io n ..................................  per ton
,, Carbonate .........................................  ,,
,, N itrate ...............................................  ,, 24 0
,, Phosphate .........................................  ,, 40 0

Sulphate, 20-6%  N ........................... ,, 10 2
Antim ony, T artar Em etic ................................ per lb.

,, Sulphide, Golden .............................  ,,
Arsenic, W hite .....................................................  per ton 15 15
Barium, Carbonate, 94% ..................................  ,, 5 10

,, Chloride ................................................. ,, 10 0
,, Sulphate, 94% ....................................  >> 5 0

Benzol, standard m otor ....................................  per gal. 1
Bleaching Powder, 35% Cl.................................... per ton 6 15
B o ra x ......................................................................  „  13 10
Boric A c id .............................................................  >> 22 0
Calcium Chloride ................................................. ,, 5 5
Carbolic Acid, crude 6 0 % .................................. per gal. 2

,, ,, 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
Cresylic Acid, 97-99%  ......................................  per gal.
Creosote Oil (f.o.b. in Bulk) .............................. ,,
Hydrofluoric Acid ..............................................  per lb.
Iodine ...................................................................  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, 80% ................................

Magnesite, C a lc in ed ............................................
Magnesium, C h lo rid e ..........................................

,, Sulphate, comml.............................
Methylated S pirit 64° In d u s tr ia l .......................  per gal.
N itric Acid, 80° Tw.............................................. per ton
Oxalic Acid .........................................................  Per cw t-
Phosphoric A c id ................................................... per ton
Pine Oil.................................................................... »
Potassium Bichromate ......................................  per lb.

,, Carbonate .......................................... per ton
,, Chlorate ............................................. >>
,, Chloride 80% ................................... >>

Ethyl X anthate ...................per 1,016 kilos
H ydrate (Caustic) 90% .................  per ton

,, N itra te , refined.................................... , >
,, P e rm an g an a te ................................... per lb.
.. Prussiate, Yellow ............................  ,,

R e d ..................................  „
Sulphate, 9 0 % .................................. per ton

Sodium Acetate ............................................  • ■ • >»
„ Arsenate, 45%   >>
,, Bicarbonate .....................................  >>
,, Bichromate ...........................................  per lb.
,, Carbonate (Soda Ash) ......................  per ton
,, ,, (Crystals) ............................  >>
,, C h lo ra te ....................................................  >»
„  Cyanide, 100% NaCN b a s is ................  per lb.
,, E thyl X a n th a te ......................... per 1,016 kilos
„  H ydrate, 76% ........................................ per ton
,, Hyposulphite ........................................  >>
,, N itrate, 96% ............ .............................  >>
,, Phosphate, comml................. ................ per cwt.
,, P russia te ....................................................  per lb.
,, S ilic a te ..................................................... per ton
,, „  (liquid, 140° Tw.) .....................  „
,, Sulphate (Glauber’s S alt)................................,
„  ,, (Salt-cake) .....................................
, Sulphide .......................................................... .
,, Sulphite, pure ........................................  per cwt.

Sulphur, Flowers ........................................  per ton
Roll ................................................................

Sulphuric Acid, 168° Tw ...................................... >,
,, „  free from Arsenic, 144° Tw. . ,,

Superphosphate of Lime, 33% ........................ >>
T artaric  Acid .......................................................  Per “>•
Turpentine ...........................................................  Per
Tin Crystals .........................................................  Per lb.
Titanous Chloride ............................................... >>
Zinc Chloride .......................................................  Per l ° n
Zinc D ust ..................... .................................................
Zinc Oxide ................................................................... .
Zinc Sulphate.......................................................... >>

d.66
0
0
0

10
0
0
0
0
0

10?
7
0
0
0
0
7
0
0
0
0
2
74
00

1 64 
0 0 
1 11 

44

35 15 
29 10 
33 10 
42 0 

7 5 
14 10 

9 10 
6 15 
3 15 

1
21 0 

1 12 
29 15 
42 10

24 10
26 5 

9 15 
55 15 
29 10 
21 0

6
0
0
0
0
0
0
0
0
0
0
0
0
9
0
0
0
0
44
0
0
0
0
0
0

10 10

6 0 
5 5 

24 10

53 5 
14 10

9 0 
10 2

11

9 10 
8 10 
2 12 
2 15

10 0 
14

11 10
10 0

0
0
0
0
340
0
0
7
0
0
0
0
0
4?
0
06
0
0
0
0
0

40

0 
0 
1 
0 
2 

10 
12 0 0 

0 
0 
0

27 10 
39 0 
10 10
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SHARE QUOTATIONS
Shares are £1 p ar value except where otherwise noted.

G O L D  A N D  S I L V E R : Ju n e  10 , 
1930.

Ju ly  10, 
1930.

SOUTH A FR IC A : £ s. d. £■ S. d.
B ra k p a n ................................................. 2 13 6 2 15 0
City Deep ............................................. 5 9 6 0
Consolidated Main Reef ................... 14 9 17 6
Crown Mines (1 0 s .) .............................. 3 7 0 3 11 3
Daggafonlein ....................................... 1 5 0 1 4 0
D urban Roodepoort Deep ............... 10 6 11 3
E ast Geduld ......................................... 1 19 0 1 19 6
E ast Rand P roprietary  (1 0 s .) ........... 10 3 9 9
G eduld...................................................... 3 10 0 3 14 6
Geldhenhuis Deep .............................. 6 3 7 0
Glynn’s Lydenburg ............................ 2 6 2 6
Government Gold Mining Areas (5s.) 1 15 U 1  12 6
Langlaagte Estate .............................. 1 3 0 1 4 b
Meyer & Charlton .............................. 13 (1 13 0
M odderfontein New (1 0 s .) ................. 4 1 6 3 17 6
M odderfontein B (5s.) ........................ 14 3 14 U
M odderfontein Deep (os.) ................. 1 5 3 1 5 0
M odderfontein E a s t ............................ 1 7 6 1  6 0
New S ta te  Areas ................................ 1  16 0 1  16 3
Nourse .................................................... 8 6 10 0
Randfontein ..................................... • 6 6 8 0
Robinson Deep A (Is.) ..................... 16 0 16 3

„  B ................................ 8 6 9 0
Rose D e e p ............................................. 4 3 4 6
Simm er & Jack  (2s. 6d .)...................... 2 4 b
S p r in g s .................................................... 3 6 0 3 7 b
Sub Nigel (10s.) ................................... 2 3 0 2 15 0
Van Ryn ............................................... 8 0 7 b
Van Rvn Deep ..................................... 1 12 0 1 1 1 3
Village Deep ......................................... 2 y 3 0
W est Rand Consolidated (10s.) . . . . 6 3 6 0
W est S p r in g s ......................................... 13 0 14 0
W itw atersrand (K night’s ) ................. 9 0 10 9
W itw ateisrand Deep .......................... 3 0 4 b

RHODESIA :
18Cam and M otor .................................. 1 1 3 0

G aika ...................................................... 3 6 3 9
Globe and Phoenix (5 s .) ...................... 13 9 13 6
Lonely Reef ......................................... 18 9 1 0 U
M ayfair .................................................. 10 0 10 0
R e z e n d e .................................................. 1 4 6 1 1 3
Sham va .................................................. 1 6 1 0
Sherwood S t a r r ..................................... 18 0 1  0 U

GOLD COAST.
1  8 6A shanti (4s.) ......................................... 1 9 6

T aquah and Abosso (5s.) ............... 2 6 2 6
AUSTRALASIA :

Golden Horseshoe (4s.) W .A............... 2 6 2 3
G reat Boulder P ropriet’y (2s.), W.A. 1 6 1 3
Lake View and S tar (4s.), W.A. . .  . 12 6 12 3
Sons of Gwalia, W.A............................ 1 9 1 3
South Kalgurli (10s.), W .A ................. 13 0 12 9
W aihi (5s.), N.Z..................................... 13 0 13 0
W iluna Gold, W .A................................ 18 0 17 9

IN DIA  :
Balaghat (10s.) ..................................... 2 0 2 6
Champion Reef (10s.) ........................ 7 6 6 9
Mysore (10s.) ....................................... 10 3 10 3
Nundydroog (10s.)................................ 15 3 15 3
Ooregum (10s.)....................................... 5 3 5 0

AMERICA :
Camp Bird (2s.), Colorado ...............
E xploration (10s.) .............................. 5

9
9 5

9
0

Frontino and Bolivia, Colombia . .  . 1 1 6 11 b
Mexican Corporation, M ex ico ........... 5 0 5 0
Mexico Mines of El Oro, Mexico . . . 1 9 2 3
Panam a Corporation ................... 15 9 15 u
St. John del Rey, B r a z i l ................... 16 9 16 y
S an ta G ertrudis, Mexico...................... 8 9 8 9
Selukwe (2s. 6d.), B ritish  Columbia 3 3 3 0

M ISCELLANEOUS :
Chosen, Korea ..................................... 4 9 5 0
E die (5s.), New G uinea........................ 15 0 10 6
Lena Goldfields, R u s s ia ...................... 3 3

C O P P E R :
Bwana M’Kubwa (5s.) Rhodesia. . . . 15 0 13 3
Esperanza Copper, Spain ................. 1 1 6 1  1 6
Indian (2s.) ........................................... 1 6 1 3
Loangwa (5s.), R h o d e s ia ................... 4 6 3 9
L uiri (5s.), Rhodesia .......................... 4 U 3 3
Messina (5s.), T ransvaal ................... 12 3 10 6
M ount Lyell, T a sm a n ia ...................... 1 7 9 1  2 6
N am aqua {£2), Cape Province........... 1 1 6 7 6
N ’Changa, Rhodesia .......................... 2 17 6 2 12 6
R hodesia-K atanga................................ 1 9 U 1 3 9
Rio Tinto (£5), Spain ........................ 36 10 6 34 12 6
Roan Antelope (5s.), Rhodesia 1  6 3 1 1 3
T anganyika, Congo and Rhodesia . . 1  16 3 1  12 0
Tharsis {£2), S p a in .............................. 4 0 0 4 0 0

L E A D -Z IN C :
A malgamated Zinc (8s.), N.S.W. . 
Broken Hill P roprietary, N.S.W.
Broken H ill N orth, N.S.W ..............
Broken H ill South, N.S.W ..............
B urm a Corporation (10 rupees)..  . 
Electrolytic Zinc Pref., Tasm ania.
M ount Isa, Queensland....................
Rhodesia Broken H ill ( 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...................................

T IN :
A ramayo Mines (25 fr.), Bolivia . .
Associated Tin (5s.), N igeria .........
Ayer H i ta m .........................................
Bangrin, S ia m ....................................
Bisichi (10s.), N igeria ......................
Chenderiang, M a la y ..........................
Consolidated Tin Mines of B urm a .
E ast Pool (5s.), Cornwall ...............
Ex-Lands Nigeria (2s.), N igeria . ..
Geevor (10s.), C o rn w all....................
Gopeng, Malaya .................................
Hongkong .............................................
Id ris  (5s.), M alaya ............................
Ipoh Dredging (16s.), Malay 
K aduna Prospectors (5s.), N igeria . 
K aduna Syndicate (5s.), N igeria ..
K am unting (5s.), M alay .................
Kepong, M a la y ...................................
K in ta , Malay .....................................
K in ta  Kellas, Malay ........................
K ram at P ulai, Malay ......................
L ahat, Malay .....................................
Malayan Tin Dredging (5s.) ...........
N araguta, N igeria ............................
N igerian Base Metals (5s.) .............
Pahang Consolidated (5s.), M alay ..
Penaw at ($1), Malay ......................
Pengkalen (5s.), Malay ...................
Petaling (2s. 4d.), M a la y .................
R am butan , Malay ............................
Renong D redging, Malay ...............
Siamese T in (5s.), Siam .................
South Croftv (5s.), C o rnw all...........
Southern Malayan ............................
Southern Perak, M alay......................
Southern Tronoh (5s.), Malay
Sungei Besi (5s.), Malay .................
Sungei K inta, Malay ........................
Tanjong (5s.), Malay ........................
Tavoy (4s.), B urm a ..........................
Tekka, Malay .....................................
Tekka Taiping, M a la y ......................
Temengor, M alay................................
Toyo (10s.), Japan  ............................
Tronoh (5s.), M alay............................

D IA M O N D S:
Consol. African Selection T rust (5s.
Consolidated of S.W .A.......................
De Beers Deferred (£2 10s.) ...........
Jaggersfontein ...................................
Premier Preferred (5s.) ...................

FIN A N C E , E tc. :
Anglo-American Corporation
Anglo-French Exploration .............
Anglo-Continental (10s.) .................
Anglo-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 C o rp o ra tio n .................
Minerals S e p a ra t io n ..........................
N ational Mining (8s . ) ........................
Rand Mines (5s.) ..............................
Rand Selection (5 s .) ..........................
Rhodesian Anglo-American (10s.)..
Rhodesian Congo Border  ...........
Rhodesian Selection T rust (5s.) . ..
South A.frican Gold T r u s t ...............
South Rhodesia Base Metals .........
Tigon ( 5 s . ) ...........................................
Union Corporation (12s. 6d.) .........
Venture T rust (10s.)

Ju n e  10 , J u ly  10,
1930. 1930.

£ s- d - £  s. d -
9 6 9 6

18 6 15 6
2 17 6 2 7 6
2 0 0 1  13 9

11 3 10 9
1 3 9 1 2  6

18 9 16 3
2 3 2 6

17 3 14 6
12  0 10 6
18 9 17 0

1 5 3 1 1 3
3 6 3 2 18 9

1 7 
10 

7 15 
1  16 
4 5

1 5  0 
15 9

7 6
8 3 

14 9
1 18 0 

16 0 0 
1 14 6 

14 0 
12 6 
14 6 
8 9 

1 19 3 
1 0 3 
6 17 6 

9
3 0 0 

10 9 
1 9 6 

15 0 0 
1 18 9 
1 5  6 

10 0 
1 2 6 
3 7 6 

6 3

1 7 6 1  2 6
5 9 5 6

13 6 11 0
13 9 12 6

7 6 6 3
1 6 1 6
4 6 3 9

9 9
1 6 1 6
3 9 3 6

2 3 9 1  18 9
17 6 15 3

7 6 6 6
1  0 0 17 0

7 9 5 6
12 6 12 6

7 9 6 0
1  0 0 17 6

10 9 9 9
7 3 6 6

1 7 6 1 3 9
6 0 6 9

1  1 0 18 3
8 9 8 9
1 3 1 0
7 6 7 6
1 3 1 3

13 0 12 6
11 3 10 0
10 0 8 9

1  0 0 1  0 0
10 0 9 9

3 3 2 6
13 3 1 1 6

1  18 9 1 13 9
7 6 6 6
9 9 8 3

18 0 14 0
10 6 9 9

5 9 5 3
19 9 17 6
19 0 16 3
8 9 6 3
3 9 3 6

17 3 15 6

1 3
8

7 5 
1 12 
4 5

1 1 3
15 0

7 0
8 0 

12 0
1 18

16 5 0 
1 12 0 

12 6 
12 0 
13 9

7 9 
1 18 6

15 3 
6 10 0 

6
3 0 0

8 9 
1 2 6

13 5 0 
1 10 0 
1 5 6 

10 0 
15 0 

3 3 9 
5 0
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I n  this section we give abstracts of important articles and papers appearing in  technical journals and 
proceedings o f societies, together with brief records o f other articles and p a p ers: also notices o f new 
books and, pamphlets, lists o f patents on m in ing  and metallurgical subjects, and abstracts o f the yearly

reports o f m ining companies.

ELECTROSTATIC PRECIPITATION OF BURNER GAS IMPURITIES
The purification  of b u rn er gases by  m eans of 

e le c tro s ta tic  p rec ip ita to rs  was d ea lt w ith  by  J . J. 
H ealy  in  a p a p e r  p resen ted  a t  th e  June  m eeting  of 
th e  A m erican In s ti tu te  of Chem ical E ngineers held 
in  D e tro it. The au th o r s ta te d  th a t  th e  resu lts 
presen ted  in  h is p ap er are a sum m ary  of a y e a r ’s 
experience w ith  C ottre ll p rec ip ita to rs  in  th e  p u ri
fication of p y rite s  b u rn er gases for m aking  contact 
ac id  w ith  a p la tin u m  ca ta ly st. Inasm uch  as these 
C ottre lls a re  of a d ifferen t design from  th a t  
cu stom arily  em ployed in  A m erica, th e  d a ta  are of 
in te re s t for com parison w ith  th e  perform ance of 
p recip ita to rs of th e  usual type.

An in sta lla tio n  of these  C ottrells seem ed th e  b est 
so lu tion  for th e  d u st problem  arising  from  th e  
burn ing  of lead -bearing  ore. T h is ore con ta ins 
ap p ro x im ate ly  1 % lead  and  consequently  th e  burner 
gas con tained , in  add itio n  to  acid m is t and  iron-oxide 
dust, an  apprec iab le  q u a n tity  of lead  fum e. Acid 
m ist can  be read ily  rem oved by a coke filter. The 
com bina tion  of iron-oxide d u st and  acid  m is t can 
he handled  by  in sta llin g  a d u st collector of some 
so r t  and  a p re lim in ary  filter of re la tiv e ly  coarse

coke to  p rev en t th e  fouling of th e  m ain  coke box 
by  any  uncollected dust. This d ust necessitates 
c leaning th e  p re lim inary  filter a t  in tervals , which is 
som ething of a nuisance. This nuisance is g reatly  
aggravated  by  th e  presence of lead  fum e in  th e  
b u rn e r gases, inasm uch as th e  v ery  fine na tu re  of 
th e  lead  su lphate  partic les brings about a much 
m ore rap id  ra te  of increase in  resistance of th e  
p re lim inary  filter th an  would a  sim ilar am ount of 
iron-oxide dust. O bviously in  th is  case, any  type 
of m is t rem over which has a large am oun t of 
unpacked area  and  is as efficient as th e  coke filter 
would be a more desirable in sta lla tion . The Cottrell 
read ily  m eets th e  first specification and  is guaranteed 
to  m eet th e  second. A C ottrell dust p rec ip ita to r 
also was in sta lled  as i t  was understood th a t  its  
efficiency w as h igher on th is  p a rticu la r k ind  of 
du st th a n  th a t  of any  o th e r ty p e  of collector.

P rec ip ita to r un its  were designed and  installed , 
th e ir  construction being shown in  th e  accom panying 
draw ings, Figs. 1 and 2. I t  w ill be seen th a t  the  
du st collector or h o t C ottrell (Fig. 1) consists 
of a  brick  cham ber having tw o separate  com part
m ents in  paralle l. E ach  com partm en t has seven 
collecting electrodes arranged paralle l to  one another. 
E ach  electrode is 10 x 4 ft., and  is a two-m esh 
screen of 10-gauge steel wire riveted  to  a steel 
fram e. Betw een th e  collecting electrodes are th e  
p rec ip ita ting  electrodes m ade of chrome steel wire. 
The whole system  is hung from  a fram e and is 
cleaned by rapp ing  the  fram e, th e  resulting vibration  
dislodging th e  dust. D am pers are arranged so 
th a t  e ith e r cham ber can be cu t o u t for cleaning or 
repairs. D ust drops in to  th e  hopper-like portion  
of th e  shell and  is th en  dum ped th rough  a gate 
valve  in to  a lower com partm ent. This C ottrell 
is operated  a t  50,000 volts.

T a b l e  I. ■—P e r f o r m a n c e  o f  H o t  C o t t r e l l s .

Total D ust Pb S 0 4 F e20 3
Mg. per Lb. per M g.per Lb. per M g.perL b .per 

cu. ft. day . cu. ft. day. cu. ft. d ay .
  96 620

82 529
14 91

85-4

In
Precipitated 
Out

35V 2,340
337 2,191
20 149

93-7

453 2.960
419 2,720
34 240

Efficiency (per cent) 91 • 8
Tem perature in , 820° F . ; tem perature out, 655° F. ; pressure 

drop, 0 '2  in. H._,0 ; gas volume, 2,060 c.f.m. a t 0° C. and 760 mm.

The m ist-collecting u n it or cold C ottrell (Fig. 2) 
consists of th ree  paralle l pa irs  of lead cham bers 
arranged  in  series. These are separated  electrically, 
th e  first p a ir, or p rim ary  un it, on one circuit, and 
th e  la s t tw o pairs, or secondary un its , on ano ther. 
Collecting electrodes here are lead  sheets, five 
in  each p rim ary  cham ber, and six in th e  secondaries. 
P rec ip ita tin g  electrodes are lead-covered copper 
wires. The whole p rec ip ita ting  system  is suspended 
as in  th e  h o t C ottrells. I t  w ill be noticed th a t  
th e  electrodes in  th e  p rim ary  p recip ita to rs are 
arranged a t  rig h t angles to  th e  gas stream  while 
those in  th e  secondary u n its  are paralle l to  it. This 
was in tended  to  b ring  abou t b e tte r  d istribu tion  of

1 — 6 49

F i g . 1.
(R eproduced from  Chemical and Metallurgical 

Engineering.)
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th e  gas, b u t has in  fact resu lted  in  channelling, 
m ost of th e  gas rising  th rough  th e  ducts on th e  
o u tle t side. I t  is expected  th a t  an  increase in  th e  
a rea  of th e  holes in  th e  d istribu tion  p la te  on th e  
in le t side w ill correct th is .

I t  w ill be no ted  th a t  th e  conductor en ters each 
cham ber th rough  an  oil seal and  th a t  d ry  purified 
bu rner gas is in troduced  in to  th e  seal cham ber from  
a bypass on th e  pressure side of th e  blower to  p rev en t 
short-c ircu iting  due to  condensation  of m oisture.

resistance. B oth  p rim ary  and  secondary  u n its  are  
operated  a t  63,000 volts, and  th e  secondary  
c ircu it is so arranged  th a t  a n y  shut-dow n w ill stop  
th e  blower and  p rev en t an y  im pure gas from  being 
in troduced  in to  th e  converters.

T here is, of course, a tran sfo rm er s ta tio n , n o t 
shown in  th e  figures. E ach  u n it  has its  own 
sw itchboard , rectifier and  transfo rm er. T he da ily  
cleaning of th e  ap p ara tu s requ ires th a t  th e  u n its  
be in terchangeable, an d  a  su itab le  a rran g em en t of

.Collecting  
, e le c tro d e s ^O utletjuQ ., 

^ ^ d a m p e r s .rL e a d  p a r t i  tions:

G lass-covered  
s i g h t  h o les

discharge  
electrodes 

Inlet j u g  
dampers>

5ec+ion D

W ater s e a ls

S e c tio n  A  In su la to r s  
- - -P r im a ry  u n i t -------------->|<- -

□ □
o

□ Q
S ?ci

■ S eco n d a ry  u n i t

<~Perforated 
/ e a d  p la te s

H

F i g .  2 .

(Reproduced from  Chemical and M etallurgical Engineering.)

bus-bars is p rov ided  so th a t  all th ree  can be op era ted  
on one rectifier and  transform er.

Pow er consum ption of th e  th ree  u n its  is ap p ro x i
m ate ly  as follows :•—

H ot C ottrell ■ . . 3 - 5  kw.
Cold Cottrell, p rim ary  . . 0 -8  kw.
Cold Cottrell, secondary . 3-2  kw.

Perform ance of bo th  h o t an d  cold C ottre lls is  
shown in  T ables I  and  I I .  These resu lts were 
ob tained  on a  u n it burn ing  28 tons of ore pe r d ay  
to  a gas con ta in ing  10% SOz. Table I I I  shows th e  
com position of th e  w eak acid p rec ip ita ted  from  th e  
m ist.

I t  is of in te res t in connexion w ith  th e  h o t C ottrell

All u n its  have a w a ter seal a t  in le t  and  o u tle t so 
T a b l e  II .— P e r f o r m a n c e  o f  C o l d  C o t t r e l l s

h 2s o 4 AS2O3 P b S 0 4
Mg. per Mg. per Mg. per
cu. ft. cu. ft. cu. ft.

1G8-0 5-2 7-75
4-2 0-13 0-019
0-23 0-0023 0-0031
0-015 0-00013 0-0007

In . . .
O ut, p rim ary  .
O ut, secondary No. 1 
O ut, secondary No. 2 

Tem perature in, 85° F. , tem perature out, 70 to 95° F. ; pressure 
drop, 1 in. H 20  ; gas volume, 2,800 c.f.m. a t  0° C. and 760 mm.

th a t  any  u n it  or com bination  of u n its  m ay  be cu t 
o u t of th e  system . T his is a v e ry  desirable a rrange
m ent, b u t in  th is  case th e  seals w ere no t large enough, 
and  th e  cen tre  baffles have  been cu t o u t to  lower
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resu lts  th a t  th is  u n it  w as operated  for a short tim e 
on a  lead-free ore an d  an  efficiency of 99% obtained.

T a b l e  I I I .—  C o m p o s i t i o n  o f  C o t t r e l l  D r i p s .

H 2S 0 4 As20 3 PbSO„
Deg. Be. Mg. per C.C. Mg. per C.C. 

P rim ary  . . . 20-0 9-0 V' 1
Secondary No. . . 11*5 4-5  0-05
Secondary No. 2 . . * 0-05 0-000

* 10 Mg. H 2S 0 4 per c.c.

T he resu lts  given in  th e  tab les  m ay  be low, as there  
are in d ica tions th a t  some of th e  lead shown in  th e  
e x it  te s t  is in  th e  v ap o u r phase  in  th e  collector. 
I t  m ay  be rem arked  th a t  th ere  .is some leakage of 
a ir  around  th e  sand  lu tes  on top , th e  drop in  gas 
s tren g th  am o u n tin g  to  ab ou t 0-5% , th a t  is, from 
10 to  ab o u t 9-5% .

R esu lts of th e  cold C ottrell te s ts  b ring  out 
several in te res tin g  po in ts. F irs t, th e  equ ivalen t 
su lphur co n ten t of th e  d rip  has never am ounted  to  
m ore th a n  3%  of th e  su lphur burned , or no more 
th a n  is norm ally  o b tained  on a  su lphur u n it. Gas 
analyses to  check th is  re su lt have  ind ica ted  th a t,  
a t  th e  ou tside, n o t m ore th a n  5% of th e  sulphur 
b urned  is converted  to  S 0 3. P a s t experience w ith  
p y rite s  h ad  led  th e  a u th o r to  expect a  conversion 
of 7% of th e  su lphur ahead  of th e  Cottrells. A nother 
p o in t of in te re s t is th e  fact th a t  th e  acid ity  of the  
condensate from  a long flue, connecting  th e  C ottrells 
and  th e  d ry  tow er, is norm ally  equ iva len t to  an 
H 2S 0 4 co n cen tra tion  of 0-5 to  1-0 mg. p er cu. ft. in  
th e  gas. The m is t te s t, of course, shows no thing like

th is , as th e  difference betw een th e  ex it of the  
C ottrells and  th e  en trance of th e  d ry  tow er is only 
0-01 mg. H 2S 0 4 per cubic foot. T he reason for th e  
discrepancy, w hich m ust be due e ith e r to  error in  
analysis or to  ox idation  in  th e  flue, has never been 
determ ined  satisfactorily . In  any  case, th e  resu lt 
is as good as th a t  ob tained  on a coke filter by  th e  
sam e m ethod.

Som ew hat th e  sam e situation  exists in  regard  to  
th e  arsenic results. The arsenic con ten t entering  
th e  d ry  tow er is abou t one-half th a t  shown a t the 
ex it to  th e  Cottrells. A lthough th e  arsenic in  th e  
flue condensate checks th is  difference quite  well, 
th e  final arsenic concentration  is a t  th e  upper lim it 
of w ha t is th e  perm issible arsenic con ten t of burner 
gases for use w ith  a p la tinum  mass. However, 
th ere  have been no signs of poisoning, and, w hat is 
more conclusive, th e  gases are in  no worse condition 
th a n  those leaving a  coke filter, when tested  by the  
sam e m ethod. Inc iden ta lly , th e  m ethod used to 
ob ta in  th e  above resu lts is th e  ord inary  m ethod for 
determ in ing  acid m ist by  filtering th e  gas through 
asbestos and  leaching. Arsenic is determ ined by 
th e  G utzeit m ethod on th e  leach liquor. This 
m ethod gives results th a t  are tw ice those obtained 
by  th e  custom ary m ethod of bubbling th e  gas 
th rough  w ater.

E x it  tem pera tu re  v a ria tio n  shown is due to  th e  
difference betw een atm ospheric tem peratu res in 
w in ter and  sum m er. No a ir leaks in  th e  cold 
Cottrells have been noticed.

T H E  P R E S I D I O
T echnical P ub lica tio n  No. 334 of th e  Am erican 

In s t i tu te  of M ining and  M etallurgical Engineers 
contains a  p a p e r  by  Messrs. Y. D. H ow bert and 
R. Bosustow  on “ M ining M ethods and  Costs a t  
Presidio M ine of th e  A m erican M etal Co. of T exas.” 
E x tra c ts  from  th is  p ap er are given here.

T he m ine is s itu a te d  20 m iles by  road n o rth  of 
th e  M exican border, in  sem i-desert surroundings 
typ ica l of th is  general section of th e  U nited  S tates 
and th e  ad jo in ing  p a r t  of Mexico. All supplies 
are hau led  in  b y  tru ck  from  M arfa, a sta tio n  on th e  
Southern Pacific R ailw ay, under contract. The con
cen trates and  p rec ip ita te s  produced by  th e  mill are 
carried by  th e  sam e tru ck s  to  Marfa, from whence 
th ey  are shipped, respectively , to  th e  E l Paso and 
Selby p lants.

G e o l o g y .—T he area  covers a  series of 
sedim entary  rocks, p rincipally  lim estones, shales 
and sandstones, w ith  a few beds of conglom erate. 
Of these, th e  lowest fo rm ation  seen on th e  property  
is a  lim estone, of P e rm ian  age, locally called the  
Cibolo lim estone. The u p per p a r t  of th e  Cibolo 
form ation is th e  ore-bearing  rock of th e  mine. I t  
is separa ted  from  th e  overlying Lower Cretaceous 
rocks, principally  bedded lim estones, shales and 
sandstones, by  an  unconform ity . Overlying the  
Cretaceous rocks on th e  neighbouring hills is a series 
of e ru p tiv e  flows. T he sed im entary  rocks have 
been folded in to  a ra th e r  gentle dom e and in  th e  
v icin ity  of th e  m ain  w orkings dip to  south-east 
or sou th  a t  from  6° to  20°, w ith  an average of about 
12°. The whole a rea  is extensively fractured  and 
faulted.

T he ore-bodies are ra th e r  flat m antos which lie 
a t  several horizons in  th e  Cibolo lim estone, in 
general parallel to  th e  bedding of th a t  rock. They 
are ty p ica l replacem ent bodies and th ey  are very 
irreg u lar in  trend . The ore is siliceous and consists

M I N E ,  T E X A S
largely of quartz , w ith  some calcite, dolomite, 
and iron oxide, containing silver as chloride and 
as th e  sulphide, argentite . Spots of argentiferous 
galena, and occasionally lead carbonate and 
sulphate, occur through th e  ore. W here th e  bodies 
contain m uch iron  oxide th e  ore is com paratively 
s o f t ; such ore is no t continuous and is m ixed w ith 
harder sections of siliceous ore, or w ith  beds of 
unreplaced lim estone, or blocks of coarsely 
crystallized calcite. The lim estone foot and hanging 
walls are usually irregular. On the  sides of the 
bodies there  are no sharp walls, th e  m ineralization 
gradually grading ou t in to  silicified honeycombed 
lim estone, and th en  in to  unreplaced, com paratively 
unaltered , country  rock. The lim estone in the 
v ic in ity  of th e  ore-bodies is generally finely re
crystallized and occasionally shows spots of pinkish 
colour and some dendritic  manganese stain.

The principal ore deposits developed by the  
presen t operating com pany are the  Bore-Hole and 
Tranquelino bodies. The form er was developed 
by  driv ing in  th e  favourable lim estone horizon in 
th e  practically  v irg in  country  west of the  Mina 
Grande fault. The Tranquelino is the  extension of 
an  old body of th e  same nam e, south-west of a  fault 
up to  which i t  had been m ined m any years ago. 
The la tte r  ore has now been developed westward 
to  th e  M ina Grande fault, and prospecting is being 
carried on to  find its  fu rth er extension in  th e  down- 
throw n block to  th e  west. Thus, th e  principal 
p resent m ining operations are concentrated in a 
section south and west of th e  old south-western 
p a r t  of th e  m ine, a t  a vertical dep th  of from 200 to 
500 ft. below th e  surface. I t  is felt th a t  th e  source 
of a large p a r t  of th e  m ineralization of the  old mine 
lies to  th e  w est or th e  south-west, and accordingly it 
is believed th a t  fu rther im portan t extensions will 
be developed in th a t  direction.
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The ore, though  soft in  spots, s tands up  well and 
no tim bering  is requ ired  to  support i t  during  
developm ent. T he hanging  wall, th ough  only 
d ipping ord inarily  ab o u t 12°, is of firm, uniform , 
th ick-bedded lim estone. I t  needs no support, even 
over large stopes. T he sizes of th e  stopes v ary  
considerably as th e  bodies are  followed. Locally 
th ey  m ay  w iden o u t la te ra lly  along some zone of 
fissures, and th e  th ickness also varies from  place 
to  place, and in  one body m ay  be, along its  m argins, 
only from  2 to  6 ft., while in  th e  cen tre  or a t  po in ts 
where i t  shows a tendency  to  m ake up, locally, 
in to  a h igher horizon in  the  lim estone, i t  m ay  reach 
a  th ickness of 40 ft.

So fa r th ere  has been  no v a ria tio n  in  th e  
c h aracte r of th e  ore w ith  dep th , and  th e  deepest 
p a rts  of th e  m ine con ta in  essentia lly  oxidized ore 
such as existed  a t  th e  outcrop. T he values are 
erra tically  d istribu ted  th rough  th e  ore, and  m any  
sections of th e  bodies develop w ith  a  grade th a t  is 
n o t m arg inal u n der p resen t conditions ; on th e  
o th e r hand, som e p a r ts  of th e  stopes yield ore of 
m uch above average grade in  silver, p robab ly  due 
to  concentra tions from  leaching and  rep re 
c ip ita tion  during  th e  ox idation  of th e  deposits.

In  ad d ition  to  several m ajo r fau lts , th e re  are 
m any  m inor fau lts  an d  slips, which have  a  few feet 
of th row , as well as m any  open fissures of vary ing  
strikes, often  as m uch as 1 ft. w ide, and  w ater 
courses. In  th e  stopes these  fissures ten d  to  confuse 
th e  extensions of bodies, cause add itional 
irregularities in  them , b reak  up  th e  ore w ith  con
sequent lowering in  grade, and  th u s add  to  th e  
difficulties of stoping.

Methods of P rospecting and E xploration.—  
A lthough all of th e  u p p er 200 ft. of th e  Cibolo 
lim estone ap p aren tly  is favourable for ore 
deposition, th e  p rincipal bodies have  occurred in  
th e  lower p a r t  of th is  section, and  a t  th e  p resen t 
tim e prospecting  is being  practica lly  confined to  
th e  search for new  bodies, and for extensions of 
those  form erly m ined, in  th is  lower p a r t  of the  
favourable horizon. W herever possible th e  prospect 
drives and  cross-cuts are d riven  a t  an  e levation  th a t  
would be som ew hat below  an y  probable  ore 
occurrence, n o t only to  m ake these  workings 
available for ore ex traction , b u t to  tak e  advantage  
of th e  discovery of secondary iron  oxide, which 
m ay  have leached dow n in to  fissures below any  
ore-body. In  looking for extensions th e  p robable 
fu tu re  tren d s  are p red icted  as closely as possible, 
b u t th e  irregular n a tu re  of th e  deposits o ften  causes 
a  body to  m ake an  unexpected  tu rn , w hich renders 
useless some cross-cut th a t  was driven  in  th e  
a n tic ip a ted  direction . Accordingly, i t  has been 
found im practicable  to  drive  too fa r ahead  of th e  
know n position  of any  body, and  expense is saved 
b y  prospecting  for extensions only sho rt d istances 
in  advance. A t all tim es a  reasonable am o u n t of 
exploration  is carried  ou t in  th e  m ost favourable 
horizon, in  th e  hope of p ick ing  up  new  bodies n o t 
d irectly  connected w ith  those  now  know n. R oughly, 
i t  can be said th a t  th e  p resen t operating  com pany 
has developed ab o u t 9-0 tons of ore p e r foot of 
exploration and  developm ent work.

D iam ond drilling, as an  exploration  m ethod, has 
been tried  b u t found to  be unsatisfac to ry , owing to  
th e  num ber of open fissures and  to  th e  broken-up 
n a tu re  of m uch of th e  ground by  th e  extensive 
m inor fau ltin g  and  fracturing . T he w a ter was 
usually  lost before a hole had  been d riv en  far, and 
lost b its  caused an excessive carbon cost. I t  is

possible th a t  d iam ond drilling  m ig h t be used as 
a  m ethod of p rospecting  w ith  sho rt holes from  stopes 
in  th e  search  for n ear-b y  branches, or for overly ing  
or underly ing m antos, especially in  th e  less frac tu red  
blocks of ground, w ith o u t excessive difficulty or 
cost, and  will p robab ly  be tr ie d  on such w ork a t  
some tim e  in  th e  fu ture.

Sampling and  E stimating T onnage. The 
descrip tion  of th e  irreg u larity  of th e  m ineraliza tion  
ind ica tes how difficult i t  is to  block o u t o r estim a te  
tonnage far in  advance. F o rm erly  a n  effort was 
m ade to  trace  th e  extensions of th e  bodies for som e 
d istance, and to  sill th em  ou t a t  defin ite  in te rv a ls  
to  determ ine cross-section and  grade, b u t on  account 
of th e  irregu lar n a tu re  of th e  tren d s , w alls and 
d istrib u tio n s of values, i t  was found th a t  th is  
en ta iled  excessive cost, caused m uch  u n productive  
w ork and  was n o t w orth  while. I t  has now  been 
decided th a t  th e  ore can n o t be  blocked o u t 
indefin itely  ahead  of stop ing  requ irem ents, although  
effort is m ade to  open up th e  ground  in  advance 
b y  drive  and  rises for a  reasonable d istance. P ilo t 
faces a re  carried  in  th e  stopes to  ascerta in  trends 
as fa r  as possible.

Once a  c e rta in  body  has been m ined for some 
d istance, i t  is possible to  e stim a te  w ha t i t  is likely 
to  produce over a g iven  len g th  of extension. I t  
is also found th a t  its  average grade is fa irly  uniform  
w herever opened. I t  is th u s  possible to  m ake a 
rough estim a te  as to  ton n ag e  an d  g rad e  to  be 
expected over a section  th a t  has been  in d ica ted  by  
several sca tte red  rises.

Development.— T he m ine has tw o m ain  w orking 
shafts. T he first, called th e  S ou th  shaft, w as sunk 
in  th e  w estern  p a r t  of th e  m ine in  th e  neighbourhood 
of th e  outcrops, and  is th a t  th ro u g h  w hich  m ost of 
th e  ore is now being  ho isted  ; i t  is 400 ft. deep, 
w ith  p rincipal levels a t  in te rv a ls  of 100 ft. A t 
p resen t m ost of th e  w ork  is being  done on th e  th ird  
and  fo u rth  levels. T he fo u rth  level opened up th e  
new  co u n try  w est of th e  M ina G rande fau lt, and  
will con tinue  to  be th e  m ain  tram m in g  level in  th e  
w estern  p a r t  of th e  m ine ; from  it  an  in te rio r shaft 
has been  sunk  to  500 ft. and  a fifth  level is being 
driven  to  p rospect for an y  b ran ch  from  th e  Bore- 
H ole body  on th e  d ip  of th e  beds to  th e  south.

T he second sh aft from  th e  surface, th e  E a s t shaft, 
lies 1,850 ft. n o rth -east from  th e  S ou th  shaft, 
and  is 700 ft. deep. T he u p p e r term in al of th e  
aeria l tram  connecting  th e  m ine w ith  th e  mill, 
w hich lies in  a  valley  one m ile to  th e  east, is near 
th e  collar of th e  E a s t shaft, and  is connected to  th e  
S outh  sh a ft by  surface narrow -gauge track s  over 
w hich 2-ton side-dum p cars a re  hau led  b y  gasoline 
locom otives.

Shafts and W inzes .— The in te rio r  sh a ft from  th e  
fo u rth  to  th e  fifth level was recen tly  com pleted.

Drives and Cross-cuts.— All d rives and  cross-cuts 
are d riven  approx im ate ly  5 by  7 ft. on con tract. 
No tim b e r is required . L ig h t L ey ner-type  d rifte rs 
a re  em ployed, w ith  stan d ard  colum n an d  arm , using 
1 in. hollow round steel. T he usual ro u n d  is of 
“ toe-cu t ”  ty p e , w ith  18 holes. T he crew  consists 
of a  con tracto r, helper, an d  one or tw o m ucker- 
tram m ers, depending on d istance from  th e  sha ft 
T he explosive is 40%  gela tine  powder.

R ises .— Rises in  lim estone or ore are d riv en  5 by  
6 ft., also on con tract. No tim b e r is requ ired , w ith  
th e  exception of staging, an d  access is gained to  th e  
back by rope or cable ladder. H a n d -ro ta ted  stopers 
w ith  J  in . hexagon steel, a re  em ployed. T he usuai 
round uses a toe-cu t w ith  ab o u t 15 holes. F o r short
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rises th e  d riller can handle  th e  work, b u t a fte r 
a heigh t of 30 ft. is reached a helper is also used ; 
one to  tw o m ucker-tram m ers, depending on distance 
to  shaft, are needed. The explosive is 40% gelatine 
powder.

Open -stope Mining .— Inasm uch as th e  lim e
stone back stands w ithou t support over an  opening 
of any  size, open stopes are used th roughou t th e  
m ine. The ore is m ined selectively, in  order to  
keep i t  above a m inim um  grade, and pillars are 
left w hen th e  ore becomes non-m arginal. Rough 
sorting  is done in  th e  stopes, th e  w aste being 
placed in  p a rts  where i t  will no t in terfere  w ith  
operations.

In  developing and m ining an  ore-body an 
ex traction  drive  is ru n  below a  body, which is 
th en  tap p ed  by  rises a t  approx im ate ly  50 ft. 
in tervals. W here th e  level is a t  an  excessive 
d istance below th e  p a r t  of th e  stope being worked, 
a  sublevel is driven, to  which th e  ore is dropped

ord inarily  th e  section n e x t th e  hanging wall is 
m ined ahead, leaving a bench from  which to  drill ; 
th e  bench is la te r broken as the  cu t is carried 
forward. The use of scrapers has been given careful 
consideration and tr ia l underground ; b u t on 
account of th e  irregular n a tu re  of th e  stope floors, 
as well as th e  com paratively  small size of individual 
w orking faces and th e  frequen t changes in  direction 
of th e  comm ercial ore, i t  does n o t appear th a t  
scrapers would reduce th e  cost of handling  ore in 
th e  stopes sufficiently to  justify  th e  expenditure 
for equipm ent.

Underground Transport.—Ore is tram m ed by 
hand in  1 ton  end-dum p cars from th e  chutes in 
th e  ex traction  drives to  pockets a t  th e  South shaft. 
This shaft, p rio r to  operations of th e  present 
com pany, was p ractica lly  abandoned ; w ork had 
been concentrated  for some years in  th e  eastern 
p a r t  of th e  workings around th e  tw o-com partm ent, 
well equipped E as t shaft. The South shaft has

Table I
Sum m ary of Costs during Year 1929 at Presidio M ine  

Tons Ore H oisted during  Period, 54.524.1
U nderground Costs pe r Ton Ore H oisted.

W ork Perform ed. Labour.
Super
vision.

Com
pressed 

Air, Drills 
and Steel.

Pow er
Cost.

E xplo
sives.

T im 
ber.

O ther
Supplies. Total.

D evelopm ent
In  ore . . . . $0-026 $0-007 $0-008 _ $0-002 $0-043
I n  rock . . . . 0-733 — 0-160 — 0-109 ■— 0-020 1-022

M ining 1-442 $0-146 0-430 — 0-177 $0-025 0-056 2-276
T ransport (underground) 0-435 — — $0-049 — — 0-049 0-533
General underground expense 

T o ta l . . . . 2-636 0-146 0-597 0-049 0-294 0-025 0-127 3-874
Surface expense (directly  

applicable to  underground 
operation) 0-077 0-050 0-127

Total . . . . . $2-713 $0-146 $0-597 $0-049 $0-294 $0-025 $0-177 $4-001
1 Tonnage does n o t include w aste so rte d  out on surface.

and then  tram m ed to  a m ain  rise from th e  haulage 
drive. W here a body is over 25 ft. above a level, 
i t  is n o t economical to  space rises closer th a n  a t 
50 ft. in te rvals ; th is  ord inarily  necessitates more 
or less w heelbarrow  w ork in  m oving th e  ore from 
a stope face to  th e  nearest rise. Thus th e  flat 
na tu re  of th e  deposit entails a re la tively  high 
m ucking cost pe r ton. D ue to  th e  irregu larity  of 
th e  ore, each p a r t  of a  body is of necessity  worked 
in  accordance w ith  th e  existing  conditions, and 
no stan d ard  procedure can be laid  down. W ere i t  
no t for th e  adv isab ility  of m ining th e  ore to  a 
m axim um  grade, w ith  corresponding com paratively  
expensive selective m ining and increased necessity 
for careful supervision, which is more th an  justified 
by  increased re tu rn , i t  would be  possible to  lower 
m ateria lly  th e  existing m ining cost. In  o th er words, 
a considerable tonnage of m ateria l running  6 to
10 oz. silver exists in  th e  bodies, and if i t  were 
economically possible also to  m ine ore of th is  grade, 
possibly lowering th e  average m ine grade to  around 
14 or 15 oz., i t  would be possible to  cu t down 
presen t costs abou t 20% . To illu stra te  the  
advantage to  be derived from careful selective 
m ining, th e  160,000 tons m ined in  th ree  years of 
operation  by  th e  p resen t com pany have  averaged 
22 oz. silver, as com pared to  an  average grade of
11 oz. for th e  last 500,000 tons m ined p rio r to  1926.

W here th e  stope is over 8 to  10 ft. th ick  (high)

been equipped to  pull all ore and waste, hoisting being 
done w ith  a small efficient electric hoist handling 
a  0-7 to n  bucket w ithou t guides. This m ay appear 
to  be ra th e r a small installation  to  handle the 
tonnage, b u t i t  has proved capable of hoisting 
250 tons of combined ore and waste on two shifts 
a t  a reasonable cost. Men are no t handled in  th is  
shaft ; th ey  e ither walk down to  w ork th rough  th e  
gently  inclined stopes, or are lowered through 
th e  E as t shaft.

P ercentage of E xtraction.— Due to  selective 
m ining, less th an  75% of a  body is broken as ore, 
th e  rem ainder being left as pillars and along the  
sides of th e  stope. There is practically  no dilution 
w ith  w aste from th e  walls ; th e  w aste and low- 
grade ore sorted  out, both  underground and  on the  
surface, come from  inclusions in  th e  bodies. I t  is 
estim ated  th a t  6% of the  m aterial broken is d is
carded underground as waste. Sorting a t  th e  shaft 
collar rejects as waste a t  the  p resen t tim e  about 
10% of th e  ore hoisted ; th is  is a g reater proportion 
th an  was form erly sorted out, and although it  
increases som ewhat th e  cost p er ton  th e  expense is 
well justified.

Wages and Contract System .— All work 
underground, excepting pipe work, track  work, 
tim bering  and supervision, is done on a contract 
basis. C ontracts are figured m ore or less on th e  
basis of d ay ’s p ay  in  th e  d istric t, as follows : $4
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T able 2
Sum m ary o f Costs during  1929 at Presidio M ine in  Units o f Labour, Power and Supplies 1 

Tons Ore Mined and H oisted, 54,524.

Labour (man-hours per ton)
B reaking (drilling and blasting)

M ucking 
T ram m ing 
H oisting  
Supervision .
General

T otal labour underground 
Average tons p er m an p e r sh ift (underground)
Average tons p e r m an-shift on surface p roperly  chargeable to  under 

ground operation  
Average tons pe r m an-shift (to ta l mine)
L abour, p e r  cen t of to ta l cost 

Power and Supplies
E xplosives (lb. p e r  ton) .

40 p er cen t gela tin  
T otal pow er (h.p.-hr. p e r  to n ) .
A ir com pression 

H oisting  .
L igh ting  .
Miscellaneous

O ther supplies in  pe r cent, of to ta l supplies and  pow er 
Pow er, supplies and sundries, p er cent, of to ta l cost .

Per cent o f total cost . . . . . • ■
1 All per-ton  figures are based on to ta l tonnage of ore m ined and  hoisted, no t including w aste sorted  ou t 

on surface.

D evelop M ining
m ent. (Stoping) T otal.

0-41 1-28 1-69
0-52 1-46 1-98
0-26 0-74 1-00

H ”— ' & _ 0-37
_ 0-14

■ jil’-T ' i _ 0-59
1-19 3-48 5-77
— — 1-39

17-83
_ _ 1-29

19-40 53-92 73-32

0-82 1-18 2-00

5-43 17-51 23-70
4-78 14-99 19-77
0-65 2-52 3-17
— — 0-53
_ — 0-23

10-14 30-26 40-40
7-61 19-07 26-68

27-00 73-00 100-00

for m achinem en ; $3 for m uckers and  tram m ers.
T he con tracto r is pa id  a fixed price p er u n it of work, 
and is charged for powder, caps, fuse, and  carbide. 
The m en w orking for th e  con tracto r are pa id  by  
him  th rough  th e  com pany.

The prices pa id  on stope contracts v a ry  greatly  
according to  th e  conditions ; th ey  include delivery 
of ore in to  shaft pockets. An average price would 
be ab ou t $1.50 p e r ton.

T he prices pa id  in  lim estone drives, cross-cuts, 
and rises average $7 p er f o o t ; th is  also includes 
tram m ing  of w aste to  shaft.

All work is m easured and paid  for tw ice each 
m onth. In  some cases a  bonus is given to  th e  
con tractor for footage above a  certa in  m inim um . 
All underground labour is Mexican.

A t tim es considerable "  buscon ” work is carried 
ou t in  old stopes. This includes m ining small bodies 
w ith  a  grade above average. P ay m en t to  the  
buscon con tracto r is m ade a t  a predeterm ined  
am ount p e r oz. silver p e r ton  by  assay. Som etim es 
th is  is on a  sliding scale to  encourage m ining th e  
ore clean.

Ventilation.— No artificial v en tila tion  is 
necessary in  an y  p a r t  of th e  mine.

P ower P lant, Tramway and Crushing 
P lant.— The pow er requ irem ents of m ine and  m ill 
are supplied by  separate  pow er plants. The m ine 
p lan t consists of th ree  De L a Vergne oil engines, 
two of tw in-cy linder and  one of single-cylinder 
type, to ta lling  340 h.p. ra ted  capacity . These 
engines drive  th ree  a ir compressors, delivering 
a to ta l of 1,350 cu. ft. of free a ir  p e r  m inute , a 
90-kw., 440-volt a.c. generator, and  several m inor 
pieces of equipm ent. Pow er costs for 1929 averaged 
$0.0154 p e r horsepower-hour.

The aeria l cablew ay connecting th e  m ine to  th e  
mill is of th e  double-rope type, 1 mile long. B uckets 
hold 825 lb. of ore. T ram w ay costs are no t included

in  th e  d irect m ine costs, w hich  are  g iven  in  Tables 
1 to  3. Before Ja n u a ry , 1929, th e  coarse crushing 
of th e  ore w as done above  th e  u p p e r tram w ay

Table 3
Detail o f Costs during  1929 at Presidio M in e  in  

Units of Labour, Power and Supplies  
R ising and C ross-cutting in  U ntim bered  E x ca v a tio n  

5 by  7 ft. in  U niform , H ard , Tough L im esto n e  
Labour (man-hours per foo t)

B reaking (drilling and  blasting)
M ucking 
T ram m ing  .
T o tal labour 
F e e t p e r 8-hr. sh ift 
F ee t p e r m an-sh ift 

Power and supplies (per foot)
Explosives (lb. p e r foot)
T otal pow er (h.p.-hr. p e r  foot)
O ther supplies 

Labour, per cent o f total cost 
Power, supplies, and sundries, per cent of 

total cost . . . . . .

3-35
4-46 
2-23

1004
2-39
0-80

7-59
50-40
$ 1-01
72-13

27-87
T able 4

Total Operating Costs at Presidio M ine, Including  
Tramway, Crusher, M ill, and General Charges

1927. 1928. 1929.
Tonnage m ined 48,429 57,441 54,524
D irect m ine cost . $3-57 $3-50 $4-00 1
D irect tram w ay  cost 0-17 0-20 0-11
D irect crusher cost 0-20 0-16 0-14
D irect m ill cost 1-92 2-07 1-86
General charges 1-31 1 -33 1-47

T otal operating  cost
per to n $7-17 $7-26 $7-58

Includes surface m o to r hau lage.
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term in a l bins. A new p la n t doing bo th  th e  coarse 
and  fine c rushing is now in  operation below the  
lower tram w ay  term inal a t  th e  mill. Crusher costs, 
also, a re  no t included in  th e  d irec t m ine costs.

Safety.— Because of th e  re la tively  flat stopes 
and  th e  su b s tan tia l ch aracte r of th e ir  walls, open 
stopes a re  em ployed w ith  a v ery  low accident

ra te . As far as available records go, th ere  have 
been only th ree  deaths due to  underground 
accidents in  th e  las t 30 years of operation.

Costs.— Tables 1, 2, and 3 show m ine costs and 
efficiencies, and Table 4 gives to ta l operating  costs, 
including m ine, tram w ay, crusher, mill and general 
charges.

D R E D G E  S C R E E N I N G
A t a m eeting  of th e  M alayan T in  D redging, 

M ining and R esearch A ssociation, held on M arch 26 
la s t, some notes on dredge screening were read by
O. B. W illiam s, of Southern M alayan T in  D redging, 
L td . Mr. W illiam s said  th a t  th e  work of th e  screen 
is to  d iscard  as m uch w aste  m ate ria l as possible 
and  to  send th e  valuab le  m ate ria l on for fu rth er 
trea tm e n t. T hus th e  screen functions roughly as 
a  classifier of w aste m ate ria l from valuab le  and  in 
m any  cases th is  function  is c arried  fu rther, an  
enlargem ent of th e  d iam e te r of th e  screen hole in  
th e  la te r  sections of th e  screen being  adopted  so 
th a t  th e  m ate ria l saved is itself classified. The 
object of th is  is to  p rev en t th e  loss of values (which

of th e  m ateria l o b tained  from  th e  bore-holes or 
p its . If i t  is considered th a t  a  screen opening of 
J  in. d iam ete r is sufficient to  allow th e  free passage 
of th e  largest particle  of t in  together w ith  a certain  
p roportion  of sand of larger d iam eter, i t  is difficult 
to  see w hy th is  opening should be increased a t  a 
la te r  stage, if th e  screen is of th e  correct capacity  
and  th e  d isin teg ra tion  of th e  m ate ria l by  th e  wash 
w a ter is carried o u t efficiently. I t  is often said 
th a t  th e  larger opening is necessary as an  insurance 
against possible loss of values over th e  end of the  
screen. W ith  c lay  p resen t or on occasions when 
patches of coarse t in  are encountered of larger 
d iam ete r th a n  th e  average, losses above norm al
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have n o t passed th rough  previously) over th e  end 
of th e  screen, th e  larg e r hole p e rm ittin g  m ore 
m ate ria l to  come th rough . In  some cases i t  is 
m ain ta in ed  th a t  th is  classification in to  fine and 
coarse is an  advan tage  in  itself, a p a r t  from  th e  
safeguard i t  supplies against screen losses, b u t i t  
m igh t be asked if th is  classification is necessary. 
If th e  screen is to  be used as a classifier, i t  should be 
followed by “  classified co n cen tra tion ,” th a t  is— 
th e  jigs fed from th e  to p  end where th e  openings are 
sm all should run  a t  h igher speeds and  w ith  less 
stroke th a n  those fed from  th e  lower end where the  
holes are larger. T his practice  undoubtedly  should 
be adopted  where really  coarse t in  is associated w ith  
fine t in , b u t such cases a re  ra re , generally  th e  t in  
being of such q u a lity  of size as to  m ake a d istinc tion  
unw arran ted , necessitating , as i t  would, special 
se ttings of speed and  stroke for each ty p e  in stead  
of one comm on to  a ll w ith  consequent sim plification 
of operation  and  control. To say  th a t  th e  screen 
perforations when trea tin g  average m ateria l should 
be th e  sam e th roughou t m ay  ap p ear revo lu tionary  
b u t a case in  favour of such a th eo ry  can  be s ta ted .

In  th e  average wash th e  ra tio  of th e  d iam eter 
of th e  t in  partic le  to  th e  d iam ete r of th e  sand 
partic le  is com paratively  large. T he size of the  
screen perforations is decided from an  exam ination

will occur, even w ith  an  enlarged opening, b u t under 
average conditions w ith  a screen of correct capacity  
and efficient w ashing only norm al losses should be 
shown. B y "  norm al ” is inferred losses which m ust 
be expected  even when th e  screen is operating  a t 
i ts  h ighest efficiency.

I t  has been s ta ted  recen tly  in  M alaya th a t  large 
losses are m ade in  th e  screen, and th a t  more pressure 
w ater should be used. Before increasing the  
pressure w ater, however, th e  screen capacity  
should be exam ined, and  a decision m ade as to  
w hether th e  pressure w ater is being used efficiently.

T aking capacity  first, i t  m ay be said th a t  o ther 
th in g s being equal th e  g reater th e  slope th e  greater 
th e  capac ity  of any  screen. W ith  a  large slope th e  
velocity  of trav e l down th e  screen is increased w ith  
consequent th in n e r bed of m ateria l, m ore grains 
coming in to  d irec t con tact w ith  th e  screen openings 
th a n  w ith  lesser slopes, slower trav e l and a th ick  
bed. Hence n o t only is th e  capacity  increased b u t 
also th e  efficiency. Therefore th e  losses from the  
screen m ay  be due in  some p a r t  to  too sm all a slope 
resu lting  in  a  th ick  bed. In  some cases, i t  is th e  
practice to  place angle iron  ribs in  th e  screen to  
re ta rd  th e  trav e l, w ith  th e  object of keeping th e  
m ate ria l longer in  th e  screen. From  th e  above it  
appears th a t  such a p ractice  is of doubtful value
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as i t  m ust resu lt in  reducing th e  ve locity  and  giving 
a th ick e r bed, followed by  a  drop in  th e  screening 
efficiency.

T urn ing  to  th e  p ressure w a ter from  th e  sparge 
pipe, th is  is used to  w ash th e  feed th ro u g h  th e  
screen perforations keep ing  th ese  la t te r  clear and  
also to  som e e x te n t to  d is in teg ra te  th e  m ate ria l. 
The pressure can  on ly  be increased  in  tw o w ays.
(1) B y reducing th e  je t  or nozzle opening, which 
w ill re su lt in  a needle-like sp ray  of ve ry  l i t t le  use.
(2) B y increasing  th e  q u a n tity  of w ater. I t  is w eight 
of blow  w hich is requ ired  and  th is  w ill be a tta in e d  
by  th is  m ethod. Before adop ting  e ith e r m ethod  
i t  m ust be rem em bered th a t  an y  ad d itio n a l w a ter 
is d e trim en ta l a t  a la te r  stage, in  fact, th e  p resen t 
q u a n titie s  used are  too large for efficient w ork on 
th e  m achines which follow unless some dew atering  
system  is p laced betw een th e  screen an d  th e  jig. 
M any people a re  a p t  to  look on th e  m a tte r  from  a 
"  u n it  ” p o in t of view , an d  in stead  of considering 
w h a t effect an y th in g  th ey  do in  th e  screen m ay  have 
on th e  jigs, th e  screen is considered by  itself and  th e  
jig  sim ilarly . T he operations should be exam ined 
as a whole, one m achine as fa r as possible being th e  
se rv an t of th e  o ther.

R e tu rn in g  to  th e  question  as to  w hether m ore 
w ater an d  g reater pressure a re  required  or w hether 
those  availab le  are being  used efficiently, i t  can

SCREEN

be said th a t  th e  trav e l of th e  m ate ria l th rough  the  
screen is pecu liar, th e  p a th  tak e n  v a ry in g  w ith  the  
class of m a te ria l, some m ate ria ls  ly ing  com paratively  
in e r t  in  th e  b o tto m  of th e  screen sw aying gently  
from  side to  side, while o th ers a re  carried  w ith  th e  
p e ripheral ve loc ity  of th e  screen som e d istance 
up  th e  side and  th e n  slip back  again . A t th e  same 
tim e  b o th  classes a re  trav e llin g  down th e  screen 
w ith  a ve locity  g reater or less v a ry in g  d irec tly  w ith 
th e  slope.

O bservations have  been  m ade of th e  trav e l of 
th e  feed th ro u g h  th e  screen on one of th e  dredges 
of th e  Southern  P e rak  D redging Co., and  th e  resu lts 
show th e  difficulty of deciding th e  b est m ethod  of 
ap p lication  of th e  sparge p ipe  w ater. T he feed 
com ing th rough  a t  one tim e  could be d iv ided  in to  
th e  follow ing th ree  rough g roups:—

1. Masses of clay  of size equal to  a n y th in g  from 
h a lf  a  9 cu. ft. b u ck et to  a  whole b u ck et size.

2. F la t  slabs of c lay  roughly  1 ft. to  2 ft. long by 
9 in . w ide an d  2 in . th ic k  due to  th e  b u ck et skim m ing 
th e  bo tto m .

3. F ines from  th e  m arb le  size dow n w ith  a few 
odd lum ps of c lay  th e  size of a  ten n is  ball.

T he sparge p ip e  w a te r  im p inged  on th e  screen 
ab o u t 1 ft. 6 in . up  th e  side of th e  screen  m easured  
on th e  chord. T he feed behaved  as follows :— The 
large m asses of c lay  rushed  dow n th e  drop-chute

SPARGE PIPE

U — w ---------
F ig . 4.
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in to  th e  screen, slid ing  down th e  centre barely  in 
th e  low er edge of th e  spray . T his rush  pushed 
every th ing  before i t  and  carried  on for one-th ird  
of th e  d istance down th e  screen when th e  peripheral 
velocity  of th e  screen gradually  re ta rded  th e  drive 
down and  th e  m ass s ta rte d  to  sw ay backw ards 
and  forwards th rough  th e  spray . From  th is  point 
th e  m asses of c lay  rode on th e  top  edge of th e  feed 
b ank  an d  sw ayed ab o u t in  th e  bo ttom  pushing 
every th ing  aside. Below th is  th e  flat pieces are 
lifted  by  th e  peripheral velocity  up  th e  side of the  
screen in to  th e  line  of sp ray  and  trav e l along th a t  
line, below again , sw aying in  th e  bottom , are th e  
fines w hich ra re ly  en te r  th e  zone of sp ra y . 
(Figure 1.)

A t tim es, w hen th ere  is no c lay  p resen t and  only 
some cem ented m ate ria l and fines, th e  fines still 
keep to  th e  bo ttom  of th e  screen and scarcely en ter 
th e  zone of spray . T his is due to  th e  fact th a t  
th e  spray , w hen i t  im pinges on th e  screen, rushes 
down to  th e  bo ttom , th is  flood of w ater being 
sufficient to  equalize th e  th row  up th e  screen of 
th is  fine m ateria l, due to  peripheral velocity  of th e  
screen. A t first glance th is  m ay  appear to  be wrong, 
as th e  p a th  tak e n  by  th e  feed coming over th e  b lind  
section of th e  screen end w ill ap p ear to  be in  th e  
line  of th e  spray , and  so i t  is, b u t i t  is only so when 
coming over th is  b lind  section where no spray  
w ater washes against it. Once free from th e  rush 
of w ater th e  peripheral velocity  has full p lay  and 
th e  feed is lifted  in to  a line  which if p roduced would 
en te r th e  line  of spray . (Figure 2.)

R etu rn ing  to  th e  clays, th e  p a th  of trav e l of th e  
masses th rough  th e  screen was roughly checked as 
follows :—The second lowest perforated lining p late 
was projecting  a t  th e  junction  w ith  th e  lowest 
section. The lig h t shining on th is  w et edge gave a 
shining line  in  th e  screen easily seen from th e  end, 
and  a  piece of clay could be noted  passing th is  poin t. 
The d istance from  th e  edge to  th e  end of th e  screen 
was 18 ft. U sing a stop w atch  th e  tim e  tak en  by 
m asses of clay to  trav e l th is  d istance was taken , 
th e  average tim e  being 22 seconds. Also the  num ber 
of tim es in  th a t  distance th e  m asses swayed up and 
down were tak en  and averaged 12, and th e  ex ten t 
of th is  upw ard  m ovem ent m easured on th e  chord 
was 2 ft. 6 in . I t  is th u s possible roughly to  se t 
ou t th e  p a th  of trav e l over th is  distance. The 
upw ard m ovem ent is fairly  steep whereas th e  down
w ard one was on th e  s lan t w ith  a  sligh t pause a t 
th e  bo ttom . T his is shown in Figure 3.

From  th e  above i t  w ill be  seen how difficult i t  is 
to  o b ta in  efficient w ashing and d isin tegra ting , 
and  a  sparge p ipe  w ith  je ts  in  a s tra ig h t line  runn ing  
paralle l w ith  th e  longer axis does no t appear to  be 
efficient. One dredge in  M alaya has je ts  in  “ banks ” 
of th ree  po in tin g  up  and  sligh tly  across th e  screen 
and  also tw o m onitors— one on e ith e r side— a t 
th e  end po in ting  up th e  screen. (Figure 4.) T h is 
m akes a w elter of w a ter and seems to  have a good 
washing and d isin teg ra ting  effect on m ost types of 
feed, though  i t  does n o t prove th a t  throw ing pu lp  
in to  waves and splashes is going to  assist screening. 
A nother dredge has th e  je ts p ivo ted  to  p o in t in  
any  d irection , operated  from outside. T his would 
give good results for a constan t ty p e  of feed, b u t 
w here i t  varies from  tim e  to  tim e  i t  is doubtfu l 
if th e  labour employed pays sufficient a tten tio n  to  it.

In  conclusion i t  can be said th a t  th e  evolution of 
an  efficient w ashing system  and  prevention  of 
screen losses will no t be found in  m erely increasing 
th e  pressure, b u t only in  a careful s tu d y  of each 
ind iv idual problem . I t  m ust first be ascertained 
correctly  w hat th e  losses are, and th en  determ ined 
w hether these  losses are econom ically justified, 
th a t  is, w hether an y  a tte m p t to  reduce them  would 
be so costly  as to  offset any  gain  in  value. The 
following suggestions are m ade :— (a) The large 
m asses of clay should be bye-passed before entering 
th e  screen, and  dum ped overboard if containing 
no values. T his would requ ire  a  m uch a  larger 
drop-chute in  all dim ensions, and necessitate some 
loss of head. (6) T he screen should have th e  same 
diam eter perforations th roughout, as m uch waste 
m ateria l being discarded as possible, and  th e  sparge 
pipe nozzles should be in  " banks ’’ of th ree  po in ting  
up th e  screen, and set a t  a slight angle to  the  longer 
axis of th e  sparge p ipe. (c) If losses over th e  d is
charge end occur, th ey  w ill be caused by  coarse 
grains of t in  being entrapped  w ith  th e  coarse sand 
and  stones, o r by  th e  sm aller sm all lum ps of clay 
picking up coarse t in  on th e ir  passage through 
th e  screen, though  th is  la t te r  ty p e  of loss would 
not be very  large in  all p robab ility , (d) The d is
charge could be passed over a  shaking screen, the  
fines and coarse t in  being sent to  a pum p and thence 
to  th e  dew atering system  and th e  jigs, th e  coarse 
m ateria l passing on to  th e  stone chute. Should th e  
clays, however, contain a considerable percentage 
of tin , i t  m ay  p ay  to  in sta ll a h igh  speed puddler a t  
th e  end of th e  m ain  screen followed by th e  shaking 
screen.

The flow-sheets suggested are shown in Figs. 5 
and 6.
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T he sulphide ore of th e  W est Lode, W iluna Gold 
Mines, con tains vary ing  q u an titie s  of antim ony, 
principally  in  th e  form  of stib n ite , which, w hen 
co ncen tra ted  in  th e  auriferous concen tra te  produced 
by  flotation, in troduces difficulties in  th e  subse
q u en t tre a tm e n t of th is  p roduct by  roasting  and 
cyanidation . Investiga tions on th e  possib ilities and 
th e  m ethods of producing an  auriferous co ncen tra te  
con tain ing  less th an  th e  c ritical percen tage  of 
an tim ony , s ta te d  to  be  1% , hav e  been  m ade by 
W. G. C larke and  B. H . Moore and th e ir  resu lts  
a re  g iven  in  B u lle tin  5 of th e  School of M ines of 
W estern  A ustralia .

T he au thors s ta te  th a t  tw o possible m ethods of 
a tta c k  w ere availab le, nam ely  :—

(1) B ulk flo ta tion  of th e  s tib n ite , p y rite  and 
a rsenopyrite , w ith  th e  sim ultaneous production  of 
a  residue of low gold tenor, followed by  selective 
flotation of th e  bulk  co n cen tra te  for th e  production  
of— (a) an  an tim onial concen tra te  con tain ing  a 
m inim um  of gold and  a m axim um  of an tim o n y  ; 
and  (b) a  h igh  grade auriferous p roduct con tain ing  
a  m inim um  of an tim ony  and  a m axim um  of gold ; 
th is  p roduct would co nstitu te  th e  residue  from th e  
secondary  trea tm e n t.

(2) Selective flotation of th e  ore itself, hav ing  
for i t  o b jec t th e  production  of— (a) a  high grade 
an tim on ia l co n cen tra te  low in  gold, p roduced by 
flo ta tion  of th e  stib n ite  and p reven tion  of flotation 
of th e  auriferous sulphides, e ith e r w ith  or w ithout 
th e  use of dep ressan ts ; (b) a  high grade auriferous 
flo tation  co n cen tra te  produced by  flo tation  of th e  
a rsen o p y rite  and  p y rite  a fte r  rem oval of th e  
s tib n ite  ; and (c) a  residue of low ten o r in gold and 
antim ony.

In  th is  ore th e  gold is associated  for th e  m ost 
p a r t  w ith  th e  a rsenopyrite , while th e  stib n ite  is 
p ractically  non-auriferous. T heoretically , therefo re , 
on  account of th e  g rea t difference betw een  th e  ease 
w ith  which th ese  tw o m inerals can  be  floated, i t  
would a p p ea r th a t  no difficulty should be  
experienced  in  selectively floating these  two 
co n stituen ts of th e  ore. This applies, of course, 
only to  freshly m ined, unoxidized m inerals, b u t 
w here p a rtia l ox idation  of these  m inerals has 
ta k e n  p lace, th e  ease w ith  which th ese  m inerals 
can  be  floated  is g rea tly  d im inished owing to  
filming of th e  sulphides, so th a t  p roduction  of a 
low grade gold residue  is n o t read ily  a tta in a b le  ; 
in  add ition , th e  p resence of oxide of antim ony, 
d e tec ted  both  in  hand  specim ens and m icro
scopically in a sam ple of tab le  concen tra tes produced 
from  flo ta tion  residues, p rev en ts  th e  production  
by  flo ta tion  of a  final residue low in antim ony. 
T he tw o sam ples forw arded from  th e  m ine for th e  
te s ts  had  b o th  been  ta k e n  from surface dum ps, 
an d  contained  ore e ith e r from a p a rtia lly  oxidized 
zone of th e  lode or which had  been  exposed on th e  
surface for a  long period.

T he resu lts  ob ta in ed  from  th e  first series of te s ts  
show ed th a t  selective flo ta tions of ore offered 
b e tte r  possib ilities of success in  th e  p roduction  
of sep ara te  an tim o n y  an d  gold concen tra tes th a n  
selective flo ta tion  of a bulk  concen tra te. In  th e  
p roduction  of th e  bu lk  co ncen tra te  th e  use  of 
po tassium  x a n th a te  is essen tia l in  o rder to  secure 
a  sa tis fac to ry  recovery  of gold, an d  in  an y  
subsequent selective flo ta tion  of th is  concen tra te  
i t  is im possible to  avoid  flo ta tion  of excessive 
am o u n ts of gold in  th e  an tim o n ia l concen tra te

owing to  in a b ility  to  e lim in a te  th e  po tassium  
x a n th a te  by  w ashing or to  d estroy  its  condition ing  
effect b y  th e  use of depressing  agen ts w ith o u t a t  
th e  sam e tim e  depressing th e  s tib n ite .

I t  was also found th a t  in  selective flo tation  of 
th e  ore, th e  use of depressan ts in th e  p rim ary  
flo ta tion  was unnecessary , p rov ided  th a t  no 
potassium  x a n th a te  was used. C onsequently , th e  
investiga tion  has been con tinued  on selective 
flo ta tion  of th e  ore w ith o u t th e  use of depressan ts 
w ith  th e  ob jec t of p roducing  (a) a n  an tim on ia l 
concen tra te  of low gold value, (bl a gold concen tra te  
low in  an tim ony , (c) a residue low in  b o th  gold and 
an tim ony.

As tw o ho u rs’ ag ita tio n  w ith  sodium  sulph ide 
before th e  secondary  flo ta tion  p roduced a  residue 
of lower gold value  th a n  had  been o b ta in ed  in 
any  previous te s ts ,  i t  was decided  to  carry  o u t a 
se ries of tes ts , using increasing  am ounts of sodium  
su lph ide, and  a t  th e  sam e tim e  to  d e te rm in e  th e  
effect of grinding in  (a) an  a tm o sp h ere  of a ir, 
(b) an  a tm o sp h ere  of carbon d iox ide, (c) an  
a tm osphere  of p ro ducer gas.

In  all su b seq u en t te s ts  in  w hich th e  ore, a f te r  
th e  p rim ary  (antim ony) flo ta tion , w as ag ita te d  
w ith  sodium  sulphide before carry ing  ou t th e  
secondary  (gold) flo ta tion , a  m echanical ag ita to r 
was used, b u t no bartles w ere em ployed in  th e  
ag ita tio n  ta n k  so th a t  th e  charge was sub jected  
to  a m inim um  of ae ra tio n  during  th e  ag ita tio n  
period . This course w as a d o p ted  on accoun t of 
th e  auriferous m ineral, th e  a rsen o p y rite , being 
v e ry  susceptib le to  ox idation , and  consequently  
a e ra tio n  of th e  charge would te n d  to  nullify  th e  
beneficial sulphidizing action  of th e  sodium  sulphide. 
T he harm ful effect of excessive aera tio n  during 
th e  sulphidizing period  w as early  a p p are n t. 
A g itation  w ith  sodium  sulphide w as in  all cases 
carried  o u t in  a  th ick  pu lp  produced  by  d ecan ta tio n  
of th e  p rim ary  flo ta tion  residue, th e  d ecan tgd  
liquor being used  for m aking u p  th e  feed  for th e  
secondary  flo ta tion  to  th e  req u ired  density .

T he in v estiga tions show ed th a t  th e re  would be  
no difficulty in  sa tisfactorily  e lim ina ting  th e  s tib n ite  
from  th e  gold co n cen tra te  by  a p rim ary  flo ta tion  
w ith o u t th e  use of p y rite  depressing  agen ts. A t 
th e  sam e tim e , th e  p a rtia lly  oxid ized  condition  
of th e  ore, which has been  ind ica ted  and  conclusively 
proved  by  th e  resu lts  of th e  te s ts , p re v en ted  th e  
production  of final re sidues con ta in ing  as sm all a 
p roportion  of th e  to ta l gold and  an tim o n y  as m igh t 
be expected  w hen dealing  w ith  a  fresh ly  m ined, 
unoxidized sam ple of ore. T he p a rtia lly  oxidized 
condition of th e  ore is in d ica ted  by  th e  im possib ility  
of rem oving in  a p rim ary  an d  a  secondary  flo tation  
m ore th a n  ab o u t 70%  of th e  an tim ony , although  
stib n ite  is one of th e  m ost easily  flo table m inerals, 
and  also by  th e  im p ro v em en t in  th e  co n cen tra tio n  
of th e  gold values by  m aking  use of th e  su lphidizing  
action  of sodium  sulph ide su b seq u en t to  th e  
p rim ary  (antim ony) flo ta tion  and  p rio r to  th e  
secondary  (gold) flo tation . Chem ical te s ts  also 
h av e  shown th a t  a  considerable p roportion  of th e  
to ta l an tim o n y  is p re sen t in th e  ore in th e  form  of 
oxides.

Owing to  th e  te n d e n cy  of carbon dioxide to  
assist th e  flo ta tion  of th e  gold-bearing sulphides, 
i t  was n o t considered advisable  to  use th a t  gas in  
place of a ir for fro th  form ation during  th e  p rim ary  
flotation.
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T he resu lts  of th e  w ork, so fa r as i t  has progressed, 
led  th e  au tho rs to  th e  following conclusions :—

(1) Ore containing massive stibnite .—T he stib n ite  
w hen in  m assive form  is low in  gold values and 
could be  successfully sep ara ted  by  hand  picking.

(2) Selective Flotation of B ulk Concentrate.— T h e  
se lec tiv e  flo tation  of a bu lk  concentra te  produced 
by th e  use of potassium  x a n th a te  as a conditioning 
a g en t did n o t a p p ea r p racticab le  owing to  th e  
im possib ility  of (a) rem oving th e  potassium  
x a n th a te  by  w ashing, or (b) destroy ing  th e  
conditioning effect of th e  x a n th a te  on th e  p y rite  
and  arsenopyrite  by  th e  use of depressan ts w ithout 
a t  th e  sam e tim e  depressing th e  stibn ite .

(3) Selective Flotation o f Ore.— Any in jurious 
effect produced by  grinding th e  ore in  a ir  could be 
overcom e by ag ita tio n  w ith  sodium  sulphide prior to  
th e  secondary flotation. Owing to  th e  sam ples being 
partia lly  oxidized, ag ita tio n  w ith  sodium  sulphide 
p rio r to  th e  secondary flo tation  was beneficial, 
even  a fte r  grinding in  a  n eu tra l a tm osphere. The 
usual reag en ts  em ployed for depressing pyrite  
a re  also depressan ts of s tib n ite , b u t a su itable 
conditioning ag en t, such as potassium  x a n th a te , 
is essential for th e  successful flo tation  of th e  p y rite  
an d  a rsenopyrite  in  th e  W iluna ore.

T he stibn ite  can  be successfully floated w ithout 
th e  use of a  conditioning ag en t, which th u s  enables 
th e  an tim ony  to  be  sep ara ted  from  th e  gold- 
bearing sulphides by  a  p rim ary  flo tation  in  which 
th e  use of p y rite  depressan ts is n e ith e r necessary 
nor desirab le.

F lo ta tion  in  a  3 : 1 pu lp  gives results which 
com pare  favourab ly  w ith  th o .e  o b ta ined  w hen 
using a  dilution of 5 : 1, fine grinding being necessary 
for th e  lib e ra tio n  of th e  stib n ite  from  th e  gangue. 
T he s tib n ite  could be successfully floated a fte r  
grinding w ith  0*06 lb. eucalyp tus oil p e r  to n  of 
■ore, b u t for successful flo ta tion  of th e  p y rite  and 
arsenopyrite  i t  w as necessary  th a t  m ore oil be 
used, th e  whole of which was added  during th e  
grinding operation .

An elim ination  from  th e  gold concen tra tes of 
90% , and  concen tra tion  of 60% , of th e  antim ony 
■content of th e  W iluna ore could be ob ta in ed  by a 
p rim ary  flo ta tion  w ith  eucalyptus oil w ithou t th e  
use of a conditioning agen t. F inally , a  recovery 
in  th e  p rim ary  and  secondary co ncen tra tes of 
90%  of th e  gold con ten ts m ight be expected , 
provided th a t  ag ita tio n  w ith  sodium  sulphide 
preceded th e  secondary flotation.

H y dro -M eta llu rg y  of Copper.—The M onthly  
Bulletin  of th e  S ta te  College of W ashington for 
April la s t contains th e  first progress rep o rt by A. E. 
D rucker and  C. F . Floe on th e  labora to ry  develop
m ent of an  electro-hydrom etallurgical process for 
copper flo ta tion  concentrates. The au tho rs s ta te  
th a t  th e  field of ap p lication  of th e  hydro- 
m etallurg ical processes for th e  recovery of m etals 
from th e ir  ores has been rap id ly  expanded in  th e  
la s t few years. T his has been p a rtly  due to  th e  fact 
th a t  th e  old m ethods of tre a tm e n t could no t be 
app lied  econom ically to  th e  ex traction  of th e  m etals 
from  th e  m ore com plex and  lower grade ores, and  
p a r tly  to  th e  increased knowledge of th e  chem ical 
o r w et processes. G reat im provem ents m  p lan t 
equ ipm en t have also a ided m ateria lly  in  th e  
advancem en t of th is  m ethod  of trea tm en t.

H ydrom etallu rg ical m ethods for th e  ex traction  of 
copper have been largely confined to  the  trea tm e n t 
•of'low-grade oxidized ores. Some experim ents have 
been conducted in  an  effort to  app ly  these m ethods to

th e  trea tm e n t of high-grade copper sulphides, b u t 
in  no case has i t  been used on a large com m ercial 
scale. In  th e  Pacific N orthw est, th e  abundance of 
cheap hydro-electric  pow er offers every advantage 
for such a  process as applied to  sim ple sulphide 
copper ores (mill concentrate), and  m akes th e  
possib ilities for such trea tm e n t well w orth  con
sideration  and investigation  a t  th is  tim e. Selective 
flo ta tion  m ethods have certa in ly  paved th e  way. 
The purpose of th e  pub lica tion  of th is  work of th e  
au tho rs was to  show th e  resu lts of some p relim inary  
te s ts  conducted in  th e ir  own laboratories, and  if 
possible to  stim ula te  fu rth er research along th is  line.

Some m etallu rg is ts have  agreed th a t  a  hydro- 
m etallurg ical process for copper sulphides offers 
considerable possibilities, b u t only in  a very  few 
cases have th e  resu lts of actu al te s ts  been published.
P . M iddleton, in  1919, published resu lts b u t these 
were n o t en tire ly  com plete and  he urged th a t  th e  
investigations be continued, since th e  process showed 
considerable prom ise. O thers m ay have m ade in 
vestigations, b u t th e  w riters had  been able to  find b u t 
v ery  few actual results. C ertain ly  th e  sm all am ount 
of m ateria l published and available on th is  particu lar 
phase of hydro-m etallurgv well w arran ts th a t  fu rther 
te s ts  be conducted. W . E . G reenaw alt, a recognized 
au th o rity  on copper hydro-m etallurgy, has said 
th a t  th ere  is no difficulty in  producing electro ly tic  
copper d irec t from  th e  ore or concentrate. The 
concentra te  is p referred  for th e  reason th a t  the  
roasting  and leaching in sta lla tion  is greatly  
cheapened, b o th  in  in sta lla tion  and  operation. 
H undreds of careful roasting  te s ts  have proved con
clusively th a t  from 70 to  80%  of th e  copper can be. 
m ade w a ter soluble by  careful roasting , and th a t  a 
very  high ex traction  of copper is ob tainable  by 
d ilu te  acid leaching. The w a ter soluble copper, on 
electrolysis to  produce electrolytic copper, furnishes 
th e  acid, a t  no additional cost, to  leach th e  copper 
from  th e  ore which is n o t soluble in  w a ter. There is 
therefore, no acid expense in  connection w ith  the  
copper leaching and electrolysis. Careful tests , w ith  
a com plete m in ia tu re  p lan t, have proved th a t  fully 
1 4  pounds of copper can be deposited per kilow att 
hour, w ith  th e  sim ultaneous regeneration of all the  
acid required  to  leach th e  copper from th e  roasted 
ore or concentrate. The resulting  electrolytic copper 
is as pure  as th a t  m ade anyw here.

The au tho rs of th e  p resen t work say th a t  th e  
app lication  of a  hydro-m etallurgical process to  
sulphide copper concentra tes will involve th ree  
steps ; roasting , leaching, and  p rec ip ita tion  
(electrolysis). The m ain  problem s to  be worked 
ou t are :—

1. The proper conditions of roasting  m  order 
th a t  th e  insoluble copper sulphides m ay be con
verted  in to  a form  th a t  is soluble in  th e  d ilu te  acid

2. K eeping down th e  im purities of th e  electrolyte 
(m ainly  iron) in  order th a t  a  pure deposit of copper 
can  be efficiently m ade.

3 Avoiding an  accum ulation  of an  excessive 
am oun t of acid, due to  th e  fo rm ation  of w ater 
soluble copper su lphate in  th e  roast.

4. P r o p e r  c o n d i t i o n s  o f  e l e c t r o l y s i s .
5.. R em oving gold and  silver values from th e  

ta iling , if th ere  is a sufficient am ount p resen t to  
m ake i t  pay . , ,  . .

The experim ents a t  th e  S ta te  College of W ashing
to n  have been conducted on a sm all lab o ra to ry  sca le .

Ores Tested .—Two different types of ore were 
used in  th e  te s ts  : bo rn ite  from  th e  Index  Copper
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C om pany, Index , W ashing ton , and  chalcopyrite  
from  th e  R oyal D evelopm ent Com pany, L eaven
w orth , W ash ing ton . T ests on th e  form er were 
perform ed first, and  were designed to  show th e  effect 
of ro astin g  a t  various tem p era tu res on th e  so lub ility  
of th e  iro n  and  copper. L a te r  te s ts  on th e  chalco
p y rite  ore were for th e  purpose of determ in ing  th e  
p ro p er s tren g th  of leach  solu tion , an d  for th e  p ro 
duction  of a  co m p aratively  pure  e lectro ly te  from 
w hich th e  copper could be econom ically p rec ip ita ted  
by  electrolysis.

C o n c l u s i o n s . — T he resu lts  of th ese  lab o ra to ry  
te s ts  so fa r as carried  o u t in d ica te  : F i r s t : T h a t by  
ro astin g  a t  ap p ro x im ate ly  600° C i t  is possible to  
con v ert 94% of th e  copper in to  a form  th a t  is 
soluble in  less th a n  2%  H 2S 0 4. A t th e  sam e tim e  all 
b u t ap p ro x im ate ly  4%  of th e  to ta l iron  is rendered 
insoluble. S eco n d : T h a t th e  rem ain ing  copper can 
be rem oved by  leach ing  w ith  a h igher s tren g th  of 
acid so th a t  a to ta l ex trac tio n  of 96 to  98% of th e  
copper can  be a tta in e d . T h ird  : T h a t th e  iron  
en tering  th e  leach solu tion  can be largely  p recip i
ta te d , a f te r  n eu tra liza tio n  by  CuO in  th e  calcine, 
and  ox idation  w ith  m anganese dioxide, or oxygen 
from  th e  a ir, or bo th . F o u rth  : T h a t a so lu tion  of 
copper su lp h a te  of high  p u r ity  can  be  ob tained , 
from  w hich th e  copper can be read ily  p rec ip ita ted  
by  electrolysis w ith  a cathode efficiency of over 90% .

Therefore, from  th e  resu lts  so fa r  ob ta in ed  th e  
follow ing m ethod  of tre a tm e n t for flo ta tion  sulphide 
copper co n cen tra te  is suggested for th e  au th o rs ' 
n e x t s tep  of procedure  w ith  a lab o ra to ry  continuous 
t re a tm e n t  p lan t.

1. R o astin g  th e  clean co n cen tra te  (—  100M) a t  
600° C. (50% w ater-soluble copper) in  a m ultip le  
h e a r th  ro as te r u n til all th e  sulphides are p ractically  
decom posed.

2. L eaching th e  copper w ith  d ilu te  su lphuric 
acid  (1'5 to  2% ) and  producing  a  n eu tra l so lu tion  
of copper su lp h a te  by  using a double leaching 
system .

3. If  necessary, fu r th e r  purification  of th is  
so lu tion  by  p ro p er a ir  ag ita tio n  in  th e  presence of 
copper oxide.

4. E lectro lysis of th e  so lu tion  and  p rec ip ita tio n  
of th e  copper on copper s ta rtin g -sh ee t cathodes, 
w ith  th e  subsequent regeneration  of th e  sulphuric 
acid  so lven t. T he a im  is to  keep down th e  w ater- 
soluble (C uS04) copper to  50% , in s tead  of 70 to  
80% as som e m etallu rg ists have  recom m ended, 
th e re b y  prev en tin g  excessive am ounts of regenerated  
H 2S 0 4 acid  w hich would be undesirab le  w ith  th e  
p re sen t m eth o d  of procedure.

5. Use a p o rtio n  of th e  reg en era ted  acid to  
dissolve m ore copper, an d  by-passing th e  rem ainder 
in  o rder to  keep th e  acid  co n ten t of th e  e lectro ly te  
down. If  th e  am o u n t by-passed for th is  purpose is 
excessive, th e  a c id ity  m ay  be  reduced possibly 
b y  filtering  th ro u g h  beds of lim estone or calcium  
carb o n a te  ; how ever, th is  w ill have  to  be  proved 
by  tr ia l.

6. I f  necessary, ag ita tin g  th e  ta ils  from  th e  above 
leach  w ith  th e  by-passed so lu tion  in  o rder to  rem ove 
a  h ig h er p ercen tage  of th e  copper.

7. P rec ip ita tio n  of th e  copper rem ain in g  in 
th e  by-pass a f te r  electrolysis on scrap iron, or by  
hydrogen  sulphide, if th e  ac id ity  is too  high.

8. C onverting  th e  cem en t copper or copper 
su lph ide p re c ip ita te  th u s  form ed in to  copper 
(CuO) oxide and  re tu rn in g  i t  to  th e  neu tra l-leach  
for purification .

9. T horoughly  w ashing th e  ta ilin g , followed by

cy an id atio n  for th e  ex trac tio n  of th e  gold an d  
silver, if p resen t in  pay in g  q u an titie s.

T he au tho rs w ish i t  to  be expressly  understood  
th a t  th e  process as ou tlin ed  b y  th em  is b y  no m eans 
a  definite one. I t  is only  th e  one w hich appears 
to  be  th e  m ost logical an d  feasible from  th e  
favourab le  sm all scale te s ts  so fa r  conducted  in  
th e ir  labo ra to ry . A sm all con tinuous p la n t m ay  
b rin g  to  lig h t several changes w hich  w ould a lte r  
th e  o u tline  (flow-sheet) of th is  tre a tm e n t consider
ably . T he erection  of such a  p la n t as suggested 
b y  G reenaw alt in  th e  au th o r 's  lab o ra to ry  is th e  
n e x t s tep  tow ard  de te rm in in g  th e  a d ap tab ility  
an d  m erits  of th e  process. T he com parative  costs 
an d  th e  econom ics of th e  process m u st be  carefully  
in vestiga ted . T here  is no  b e tte r  p rospective field 
in  m eta llu rgy  th a n  w ith  th e  hydro-m etallu rg ical 
t r e a tm e n t an d  ex trac tio n  of e lectro ly tic  copper 
from  m ill (flotation) copper su lphide concentra te. 
I t  is hoped th a t  th is  w ork will encourage o thers to  
in v estig a te  th e  possib ilities of th is  new field of 
m etallu rgy  w here th e  cost of p roducing electro ly tic  
copper of high p u r i ty  from  flo ta tion  copper con
c en tra te  w ith  hydro-electric  pow er a t  \  to  1 cent 
p e r k ilo w att h our should n o t be  m ore th a n  T5 to  
3 cen ts p e r  pound depend ing  upon th e  scale of 
operations.

T r ea tm e n t  of L o w -G r a d e  S u lp h id e  Ore  
f r o m  the Lake View and Star  Mine. —A series  
of experim ents on low -grade sulphide ore from  th e  
L ake View  and  S ta r M ine ■were conducted  by 
W . G. C larke and  B. H . Moore to  d e te rm in e  (1) th e  
resu lts  o b ta in ab le  by  flo ta tion  in  fresh  w a ter 
c i r c u i t ; (2) th e  e x te n t to  w hich free  gold m ight
be rem oved  b y  m eans of corduroy  s t r a k e s ; (3)
th e  effect on th e  flo ta tion  resu lts  of— (a) non
rem oval of free gold, (b) rem oval of free  gold by  
m eans of corduroy s trak es p rio r to  flo tation .

A t th e  sam e tim e  i t  w as decided  to  o b ta in  a 
com parison of th e  efficiency of recovery  of free gold 
by  am algam ation  and  by  m eans of co rduroy  
strakes, as w'ell as to  in v estig a te  th e  subsequent 
roasting  and  cy an idation  of th e  flo ta tion  con
c en tra te s . F o r th e  purpose of com parison, flotation 
in  sa lt w a te r was also carried  o u t u n d e r o therw ise  
sim ilar conditions to  those  ob ta in in g  in  th e  fresh 
w a ter tests . T he resu lts  of these  te s ts  a re  p resen ted  
in  B ulle tin  5 of th e  School of M ines of W este rn  
A ustra lia .

T h e  conclusions d raw n from  th e  inv estig a tio n  
are  se t o u t below.

(a) Removal o f Free Gold.— C orduroy s tra k es  
concen tra tion , W ilfley tab le  concen tra tion , copper 
p la te  am algam ation , an d  am algam ation  during  
grinding ap p ea r to  be of equal efficiency in  rem oving 
th e  am algam able gold. C oncen tration  by  m eans of 
corduroy s trak es or on th e  W ilfley tab le  p roduces 
an in te rm ed ia te  p ro duct which requ ires se p a ra te  and 
special tre a tm e n t to  reco v er th e  free  gold, nam ely, 
reco n cen tra tion , to  reduce th e  bu lk  of th e  p roduct 
to  such an  e x te n t th a t  th e  p lan t req u ired  for th e  
final am algam ation  tre a tm e n t shall be reasonably  
small.

C opper p la te  am algam ation  of th e  tu b e  m ill 
p roduct is equally  efficient and  m uch m ore sim ple  
th a n  corduroy s trak es  concen tra tion , and, if used 
in  conjunction  w ith  efficient m ercury  trap s , th e re  
should be  no danger of m ercury  or am algam  g e ttin g  
in to  th e  flo tation  c ircu it. Since th e  final rich  
corduroy co n cen tra te  would req u ire  to  be  
am algam ated  to  recover th e  free gold, and  th e  
tailings from  th is  t re a tm e n t would be re tu rn e d



JU L Y , 1930 61

to  th e  tre a tm e n t circuit, th e re  is th e  sam e likelihood, 
if any , of m ercury  or am algam  g e ttin g  in to  th e  
c ircu it from  th is  source as from  th e  copper p la te  
am algam ation  of th e  ore. B y  placing th e  copper 
p la te s  in  a  p ro p e rly  guarded  enclosure to  which 
on ly  responsib le  officers h av e  access, as i t  is 
p resum ed would b e  done w ith  an  in sta lla tion  of 
corduroy strak es , th e  risk  of loss of gold would in 
each case be  th e  sam e. For th e  sam e tonnage 
capacity  th e  a re a  of th e  enclosure req u ired  for a 
copper p la te  insta lla tion  would be  m uch less th an  
th a t  req u ired  for a corduroy strak es installation , 
w ith  its  accom panying appliances for reconcen tra
t io n  and  for am algam ation  of th e  final s trak es 
con cen tra te .

(b.) Grinding and Flotation. —  H ig h ly  sa tis 
facto ry  and  rem ark ab ly  uniform  resu lts  u n d er 
vary ing  conditions show ed th a t  th is  ore is 
p a rticu larly  su itab le  for flotation. T he fineness of 
grinding for th e  successful and  econom ical app lica
tion  of flo ta tion  requ ires fu rth e r investigation , but, 
a p p aren tly , i t  is no t necessary  to  grind finer th a n  
— 150 m esh. I t  is necessary  th a t  free gold should 
be rem oved by  su itab le  m eans before flotation.

On th e  L ake View  ore, flo tation  in  a fresh-w ater 
pulp gives an  ex tractio n  equally  as good as th a t  
o b ta ined  in a sa lt-w a te r pulp  (5% NaCl). This has 
th e  ad v an tag e  th a t  th e  concen tra te  requ ires no 
washing before roasting . A flotation feed containing 
one p a r t  solids to  th re e  p a rts  w a ter gives as high an 
ex trac tio n  as a  m ore d ilu te  pulp. A m inim um  
q u an tity  of flo ta tion  reag en ts  is requ ired , and  it  
is no t essential th a t  th ese  reag en ts  be added to  th e  
tube-m ill feed.

(.c) Roasting of Concentrates.— No tro u b le  should 
be experienced  in roasting  th e  flotation concentrates, 
prov ided  th a t  th e  tem p e ra tu re  is k e p t low during 
th e  early  s tag es of th e  roasting  operation . U nder 
these  conditions th e re  is no ten d en cy  for th e  ore 
to  “ ball ” or d u st, nor is th e re  any  loss of gold by  
vo latilization .

(id) Cyanidation o f Roasted Concentrates.— T he 
product re su ltin g  from  th e  conduct of roasting  
under th e  above conditions y ields a high percen tage 
ex traction  and  a low grade residue by  cyanidation , 
with or w ithou t p re lim inary  w ashing of th e  roasted  
concentrates. P re lim inary  washing of th e  roasted  
concen tra tes resu lts  in  a  considerable reduction  
in th e  consum ption of cyan ide and lim e in cyan ida
tion , th a t  is, 1T4 lb. KCN and  3-88 lb. CaO p e r  
ton  roasted  concen tra tes . A m algam ation of th e  
ro asted  concen tra tes is n o t necessary. T he value 
of th e  whole of th e  residues (flotation and cyan ida
tion) from th e  am algam ation , flo tation , roasting , 
and  cyan idation  of th is  ore should no t exceed 
0-8 dw t. gold p e r  to n  of orig inal ore.

Inclined T o p -S l ic in g .—The inclined  top-slice 
stoping m ethod  used a t  a  phosphate  m ine belonging 
to  th e  A naconda Copper M ining Com pany is 
described by  E. M. N orris in  th e  th ir ty -firs t an n u al 
rep o rt of th e  Inspecto r of M ines on th e  m ining 
in d u stry  of Idaho  for 1929. The w riter s ta tes th a t  
th e  phosphate  m ines and  m illing p lan t of th e  
A naconda Copper M ining Co. are situ a ted  9 miles 
n o rth  of Soda Springs, Idaho , a t  th e  tow n of Conda, 
which w as b u ilt  by  th e  com pany to  house its  
em ployees. A b ranch  ra ilroad  connects w ith  th e  
m ain  line  of th e  U nion Pacific R ailroad a t  Soda 
Springs.

The phosphate  deposits are of sed im entary  origin, 
w hich have  been folded and  til te d  a t  angles varying 
from  45° to  90° from  th e  horizon tal. Erosion of an

an tic lin a l fold has produced an  outcrop of th e  
phosphate  bed which can  be traced  by shallow 
depressions for m any  m iles. The m inable phosphate 
bed has a fa irly  uniform  w id th  of 7 ft. and  is con
fined w ith in  soft phosphatic  shales lying on top  of 
lim estone. The ore body and  hanging  wall are soft 
and  w ill n o t s tan d  w ith o u t support for more th an  a 
few hours a fte r opening. T his, together w ith  th e  
fact th a t  special care in  m in ing  is necessary to  
p rev en t co n tam ination  of th e  ore by  w all rock, 
m akes a  difficult m ining condition which has been 
solved by th e  use of an  inclined top-slicing m ethod of 
stoping.

The m ine is opened by an  a d it or m ain  haulage 
level, 9 ft. wide by  10 ft. 2 in. h igh inside  of tim ber, 
and  by  m ain  or tran sfe r rises leading in to  it. The 
po rta l of th is  tun n el is ad jacen t to  th e  m illing p lant. 
T hree-com partm ent rises, spaced a t  100 ft. in te r
vals, are d riven  on th e  phosphate bed from th e  
m ain  and  sub-haulage levels to  th e  top  of th e  ore 
or surface. Sublevels spaced a t  successive in tervals 
of 150 ft. a re  th en  driven  on th e  vein  from  these 
rises ; these  drives are sm all and  alm ost entirely  
un tim bered . Stoping is comm enced by driving a 
40° inclined  drive (rise) along th e  top  of th e  ore. 
The roof of th is  drive is supported  by  caps and posts, 
and  a floor of 2 in. lum ber is la id  lengthw ise on sills, 
w hich are  5£ ft. from  cen tre  to  centre, across th e  
bo ttom  of th e  d rift. The hanging-w all of th e  vein  
is supported  by  th e  posts w ith  2 in. lagging placed 
behind them . The incline of th e  stope rise (drive), 
to g e th e r w ith  th e  sm ooth floor, is sufficient to  
cause th e  broken rock from th e  headings to  drop by 
g rav ity  in to  th e  ore chute, from  which i t  is loaded 
in to  2 to n  side-dum p m ine-cars and  tram m ed  by 
hand  to  th e  tran sfer rises leading in to  th e  m ain  
haulage level.

Two to  four ad jacen t stopes are usually worked 
sim ultaneously  and all of th e  ore is recovered, as 
th e  adjoining slices are connected by  lagging off th e  
v ertica l (top) end of th e  finished d rift or slice. 
A fter th e  slice is com pleted, th e  roof of th e  drive is 
brought down on to  th e  floor by  blasting  the  
supporting  tim bers. One to  tw o holes are bored 
in  each cap and  post in to  which th e  pow der is 
placed ; th e  fuses are ignited  by hand , and th e  entire  
slice sho t a t  one tim e, th u s form ing a tim bered  m at 
on top  of th e  floor, which th en  becomes th e  roof of 
th e  n ex t slice. The whole procedure is th en  repeated 
for consecutive slices u n til th e  block of ore is worked 
out.

A production  of abou t 1 3 | tons pe r m an-shift is 
ob tained , and th e  tim b e r requirem ent is approxi
m ate ly  12 ft., board m easure, p er to n  of ore.

S H O R T  N O T I C E S
Mining Methods in M i c h i g a n . — M ining m ethods 

an d  practice  in  th e  M ichigan Copper m ines are 
described by  Wi R . Crane in  B ulletin  306 of th e  
B ureau of Mines, W ashington.

Drilling and Blasting.— In  B ulle tin  311 of th e  
B ureau of Mines, W ashington, E . D. G ardner gives 
th e  resu lts of an  investiga tion  in to  drilling and 
b lasting  m ethods in  m etal m ine drives and cross-cuts.

C om pressed Air.— The Journal of th e  South 
A frican In s titu tio n  of E ngineers for June  contains 
an  artic le  b y  S. H u n t on th e  “ pressure d r o p ” 
caused by  th e  flow of compressed a ir  in p ipe lines, 
u n d er com m ercial conditions.

P neum atic  Tools.— The selection, operation  and 
m ain tenance  of pneum atic  tools is discussed by
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L. D. W aym outh  in  th e  Journal of th e  South 
A frican In s ti tu tio n  of E ngineers for May.

Manganese C om pounds.— T h e n o n-m etal-
lurgical app lications of m anganese com pounds in 
in d u stry  a re  ou tlined  in th e  Chemical Trade Journal 
for Ju n e  27.

G eophysical Prospecting.— In  th e  Proceedings
of th e  A ustra lasian  In s t i tu te  of M ining and  M etal
lu rgy  for M arch 31 C. T. T en n b erg  deals w ith  
m odern prospecting  on an  in d u stria l scale, while
F . R ieb e rin  M ining and Metallurgy for Ju n e  discusses 
choice in  geophysical m ethods.

B o r e -H o le  Surveying.— A t a m ee ting  of th e  
N o rth -E aste rn  In s ti tu te  of M ining E ngineers 
held on Ju n e  21, J . T . W h etto n  discussed th e  
survey ing  of bore-holes.

Northern Rhodesian Copper.— T he ores of th e  
N o rthern  R hodesian copper b e lt a re  described by  
Dr. A. M. B atem an  in  Economic Geology for J u n e -  
Ju ly .

Katanga.— “ Le K atanga , Pays du Cuivre "  ̂ is 
th e  tit le  of a brochure  issued b y  th e  U nion M inière 
du H au t-K atan g a .

P a n a m in t  Silver Distr ict ,  Californ ia .—
T he geology of th e  P a n a m in t silver d is tric t, Cali
fo rn ia, is described b y  F . M acM urphy in  Economic 
Geology for Ju n e -Ju ly .

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

this column can be obtained by sending 1 s. to the Patent Office, 
Southampton Buildings , Chancery Lane, London, W .C. 2, with 
a note of the number and year of the patent.

4,809 of 1928 (328,362). I n t e r n a t i o n a l  N i c k e l  
Co. and  P . D. M e r i c a ,  New  Y ork. T arn ish -resis tan t, 
rust-proof and  non-corrodible alloys of nickel- 
chrom ium -iron capable of be in g  worked.

29,760 of 1928 (328,240). P. G r e d t ,  L uxem burg. 
Granules, or finely d ivided ores ob tained  from 
m in e tte  a re  reduced in  a  furnace w hich com prises 
a  sm elting  furnace in  com bination  w ith  a  p re 
h e a tin g  an d  reducing  furnace.

601 of 1929 (328,940). B. A. M i l l e r ,
P ennsy lvan ia . An inclined  sluice, w ith  a converging 
bo ttom  and  baffles w hich ex ten d  across one side 
an d  th e  ap ex  of th e  sluice only, p e rm its con
cen tra te s  to  m ove progressively  forw ard a t  th e  
ap ex  of th e  flow, und istu rb ed  by  ag ita tio n  above.

2,307 of 1929 (328,283). I. L. B r a m w e l l ,  
C. N. H .  H o l m e s  and  th e  B i r t l e y  I r o n  C o .,  
B irtley , D urham . A pparatus for th e  pneum atic  
sep ara tio n  of m inerals.

2,873 of 1929 (328,564). A. R. P o w e l l ,  
A m ersham , E .  C. D e e r i n g ,  B arn e t an d  J o h n s o n  
M a t t h e y  a n d  C o .,  London. P la tin u m  ores or 
concen tra tes co n ta in ing  chrom ite  a re  given a 
p re lim in ary  oxid izing  trea tm e n t, as for instance by 
ro astin g  w ith  litharge, p rio r to  sm elting  by  th e  
o rd in a ry  lead  b last-fu rnace  m ethods.

4,288 of 1929 (311,267). D e u t s c h e  E d e l s t a h l -  
w e r k e  A.-G., Bochum , G erm any. Chrom ium - 
T ungsten-V anadium -C arbon Steels for use as 
rifling  steels.

4,336 of 1929 (328,696). F. L. D u f f i e l d ,  
London. Sulphide ores co n ta in in g  nickel, iron  or 
o th e r m eta ls a re  g ranu la ted , p a rtia lly  b u rn t, th en  
m ixed w ith  sa lt and  fu rth e r roasted , w hereby th e  
m etals a re  converted  in to  vo latile  chlorides which 
are  w ith d raw n  from  th e  fu rnace  and  condensed.

18,673 of 1929 (329,543). O r k l a  G r u b e -  
A k t i e b o l o g ,  T rondhjem , N orw ay. Solutions con
ta in in g  cobalt o r o th e r  m etals and  which are  rich

in  iron , such as those  ob ta in ed  a f te r  th e  p rec ip ita tio n  
of cem en t copper from  roasted  p y rite  leach liquors, 
a re  oxidized by  using an  a lk a li ch lo ra te  p rio r  to  
p re c ip ita tin g  th e  iron . T his m eth o d  p re v en ts  
ox id a tio n  of th e  cobalt com pounds.

NEW BOOKS, P A M P H L E T S ,  Etc.
IW C opies of the books, etc., mentioned below can be obtained 

through the Technical Bookshop of The M ining  M  agazwe, 
724, Salisbury House, London, E.C. 2.

A m erican  P e tr o le u m  Refin ing. B y  H . S.
Bell. 2nd ed ition . Cloth, octavo, 631 pages, 
illu stra ted . P rice  31s. 6d. L ondon  : C onstable
a n d  Co.

The M easurem ent  of H ydrogen Ion C on
centration. B y D r. J . Grant. C loth, octavo, 
159 pages, illu stra ted . P rice  9s. L ondon : 
Longm ans, G reen an d  Co.

G eology and M inerals of Quebec. B y D r. W . L. 
Goodwin. Cloth, pocket-size, 346 pages, illu stra ted . 
G ardenvale, Quebec : In d u s tr ia l an d  E d u ca tio n a l
P ub lish ing  Co.

P etr o le u m  in R o u m a n ia .  B y  M. P izanty. 
P a p e r backs, 100 pages, illu stra ted . P rice  $2 
B u ch arest : M oniteur du P é tro le  R oum ain .

A C o m p reh en s iv e  T reatise  on Inorgan ic  and  
T heoretica l  C h em istry .  B y Dr. J . W . Mellor. 
Vol. X . S, Se. Cloth, octavo, 958 pages, illu stra ted . 
Price  63s. L ondon : Longm ans, G reen an d  Co.

S im p le  G eological  S tructures  : A Series of
N otes an d  M ap E xercises. B y  J . L. P latt and 
J . Challinor. P a p e r  boards, q u a rto , 56 pages, 
illu s tra te d . P rice  3s. 6d. L ondon  : Thom as
M urby and  Co.

The M ineral Industry  of the  Far East. B y 
Boris B. T orgasheff. Cloth, oc tavo , 510 pages, 
illu stra ted . P rice  40s. S hanghai : Chali Com pany.

G m elins  H andbuch der A norgan ischen  
C h em ie  : Eisen. T eil B, L ie feru n g  3. P a p e r 
covers. B erlin  : V erlag Chenie.

S e ism o m e te r ,  A usw ertung der D ia g r a m m e .  
By D r. H . P. Berlage, jr . G eologie  der E rdbeben .  
B y  Dr. A. Sieberg . H an d b u ch  d e r Geophysik, 
Vol. IV, P a r t  2. P a p e r covers, pages 299-686, 
illu stra ted . Subscrip tion-price  : 30 m arks. B erlin  : 
G ebrüder B orn traeger.

The G eology of the  A lnwick D is tr ic t .  By 
R . G. Carruthers, G. A. Burnet, a n d  W . 
Anderson. P ap e r boards, 138 pages, illu stra ted . 
Price  3s. M em oir of th e  Geological Survey of 
E n g lan d  an d  W ales. L ondon  : H.M . S ta tio n ery  
Office.

The E ffect of the  Rate of C o o l in g  on th e  
Structure  and C onstitut ion  of S tee l .  By
D r. J . M. R obertson. Safe ty  in  M ines R esearch  
B oard  P ap e r No. 59. P a p e r  backs, 57 pages, 
illu stra ted . P rice  2s. L ondon : H . M. S ta tio n ery  
Office.

The R eactiv ity  of Coke. 3. T he In fluence  of 
Iro n  Com pounds. F u e l R esearch  T echn ica l P a p e r 
No. 25. P a p e r covers, v ii  J- 42 pages, illu stra ted . 
P rice  9d. L ondon : H.M . S ta tio n e ry  Office.

Fluor Sp ar  D eposits  of Canada. B y M. E . 
W ilson. P a p e r covers, 97 pages, illu stra ted . 
Price  20 cents. E conom ic Geology Series of th e  
Geological Survey of C anada, No. 6. O ttaw a : 
D e p artm en t of M ines.

Lardeau Map Area, British  C o lum b ia .  
B y  J. F . Walker and  M. F . Bancroft. M ineral 
D eposits b y  H . C. Gunning. P a p e r backs, 142 pages, 
illu stra ted , w ith  m ap. M em oir 161 of th e  Geological 
Survey of C anada. O ttaw a : D e p a rtm en t of M ines.
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New Brunswick, Canada. I ts  N atural. 
R esources an d  D evelopm ent. B y L. O. T homas 
P ap e r backs, 166 pages, illu stra ted , w ith  m ap. 
.O ttaw a : D e p a rtm en t of th e  In terio r.

Annual G eological  Report of the So m a li la n d  
A gricu ltural  and G eological  D ep a r tm en t  for  
1929. P a p e rb o a rd s , 12 pages, w ith  m ap. Price  2s. 
L ondon  : T he Crown A gents for th e  Colonies.

Year Book of the A m erican  Bureau of Metal  
Statistics ,  1929. P ap e r backs, q u arto , 117 pages. 
Price $2. New Y ork : A m erican B ureau of M etal 
S ta tistics .

Annual Report of the  D irector  of the  U .S.  
Bureau of Mines for th e  y ea r ended Ju n e  30, 
1929. P a p e r covers, 63 pages. P rice  10 cents. 
W ashington : Superin tenden t of D ocum ents.

Advanced Mine Rescue Training. P a r t 2.—  
In stru c tio n s in  M ethods of Sam pling an d  in  th e  
Use of th e  B ureau of M ines P ortab le  O rsat 
A pparatus for A nalysing M ine Gases. B y  W . P. 
Y ant and  L. B. B er g er . P ap er covers, 89 pages, 
illu stra ted . P rice  20 cents. W ashington : The 
Superin ten d en t of Docum ents.

Annual Report of the  Mining Industry  of 
Idaho, 1929. B y Stew art  Ca m pbell . P ap er 
backs, 300 pages, illu stra ted . Boise, Idaho : The 
In specto r of Mines.

Mining in California.  Jan u a ry , 1930. By 
W alter  W . B ra d ley . P ap er backs, 88 pages, 
illu stra ted . San F rancisco  : D ivision  of M ines.

Mineral Resources of the  United States,  
1928. P a r t I , pp. 7-20, P la tin u m  and  Allied M etals, 
b y  V. C. H e ik e s . P a r t  I I ,  pp. 41-53, Slate, by  
O. B owles an d  A. T. Coons ; pp. 55-65, Sulphur 
and  P y rites , by  R . H . R idgw ay .

How the  Stock Market Really Works. By 
W . Collin  B rooks. Cloth, octavo, 150 pages. 
P rice  5s. L ondon : Sir Isaac  P itm an  and  Sons.

COMPANY REPORTS
Transvaal Gold Mining Estates.— D uring th e  

year ended M arch 31 last 199,010 tons of ore was 
milled for 58,809 oz. of gold. The revenue was 
¿(250,268, equal to  29s. 0’6d. p er ton  and th e  
w orking expenses to ta lled  ¿220,015, or 25s. 6’5d. 
per ton . The w orking profit was ¿30,254- and 
d iv idends a t  th e  ra te  5% absorbed ¿28,599. The 
ore reserves a t  th e  end of th e  financial y ear to ta lled  
607,777 tons averag ing  7'7 dw t. p e r ton , as com pared 
w ith  509,362 tons, averag ing  7‘5 dw t. a t  th e  end of 
th e  previous year.

Taquah and Abosso Mines.—The report for 
th e  y ea r ended  M arch 31 las t shows th a t  100,790 
tons of ore was trea te d  d u ring  th e  year, th e  value of 
th e  39,676 oz. of gold recovered being ¿168,558, 
as com pared w ith  41,046 oz., w orth ¿174,384, in  
th e  previous year. The ore reserves a t  th e  end of th e  
financial y ea r were estim ated  to  be 234,572 tons, 
averag ing  35s. Id . p e r  ton  over 52 in ., as com pared 
w ith  261,206, w orth  34s. 6d. p er to n , a t  th e  end of 
th e  previous year. T here  was a profit for th e  year 
of ¿2,760 a fte r  w riting  off ¿10,000 for depreciation 
of p lan t.

Naraguta K aram a Areas. T his com pany 
was formed in 1926 to  acquire alluvial t in  properties 
in  N orthern  N igeria. T he report for th e  y ear 1929 
shows th a t  d u ring  th e  y e a r  311 tons of t in  con
cen tra te s  was recovered, as com pared w ith  284J 
to n s in  1928. The average price pe r to n  realized

for th e  ore was ¿117 as com pared w ith  ¿133 in  th e  
previous year. The profit for th e  y ear was ¿4,377 
which has been carried  forward. Of th e  y e a r’s 
p roduct 220£ tons cam e from  th e  Sho areas.

South Kalgurli  Consolidated.— The rep o rt 
of th is  com pany for th e  year ended M arch 31, 1930, 
shows th a t  98,254 tons of ore was tre a te d  of a gross 
value of ¿190,623. T he profit for th e  y ea r was 
¿31,716 and  d iv idends am ounting  to  2s. 6d. p er 
share absorbed ¿31,251. The ore-reserves a t  th e  end 
of th e  financial year were estim ated  to  be 218,000 
tons, averaging 8'95 dw t., blocked out, and  102,000 
tons of “ p robable ore ” of th e  average value of 
6'25 dwt. p er ton .

Ipoh Tin Dredging.—This com pany was formed 
in 1913 to  acquire alluvial t in  properties in  th e  
S ta te  of Perak , F.M.S. T he rep o rt for th e  year 
ended March 31 last shows th a t  th e  dredges trea ted  
1,351,100 cu. yd. of ground, recovering 466 tons 
of t in  concentrates, th e  w orking profit being 
¿21,024, as com pared w ith  ¿37,430 th e  y ear before, 
and  ¿12,500 was d istrib u ted  as dividends, equal 
to  15%. A dditional ground near A yer H itam  has 
been purchased by th e  com pany and th e  dredge 
which belonged to  th e  Am pang (Perak) T in Dredging 
com pany has also been purchased.

Kent (F.M.S.) Tin Dredging.— This com pany 
was form ed in  1926 to  w ork alluvial t in  p roperty  
in  th e  F.M.S. The rep o rt for th e  y ear 1929 shows 
th a t  1,812,080 cu. yd. of ground was trea te d , 
y ielding 573J tons of concentrates, w orth  ¿66,663. 
The w orking profit for th e  y ea r was ¿44,256, as 
com pared w ith  ¿26,440 during  th e  e igh t m onths 
worked in  1928. The profit available a fte r m aking 
allowances for depreciation, p lan t and other item s, 
was ¿31,763, of which ¿26,250 was d istrib u ted  as 
dividends, equal to  25% .

A ram ayo de Mines en Bolivie.—This com pany 
was form ed in  1916 in  Sw itzerland to  acquire 
t in  m ining properties in  Bolivia. D uring 1929 th e  
profit was ¿250,124 as com pared w ith  ¿192,044 
in  th e  previous year. This increase is due entirely  
to  larger revenue from  th e  sales of silver. D uring 
th e  year 4,281 tons of high-grade t in  concentrates 
were sold a t  an  average price of ¿103 as com pared 
w ith  4,229£ tons averaging ¿115 in  1928. Low- 
grade t in  concentra tes realized ¿42 pe r ton  and  
314J tons were sold. The sale of silver in  th e  form 
of p recip ita ted  sulphides was 3,263,849 tro y  oz. 
a t  an average price of 25'8d. as against 1,683, 180 
troy  oz. sold in  1928 a t  28'3d. p er oz., and th e  sale 
of rich  sh ipping ore was 44,988 oz. The o u tp u t of 
cem ent copper during 1929 was 450 tons and 243 tons 
was sold a t  an average price of ¿47 11s. 8d. pe r ton 
as against 349 tons a t  ¿31 5s. 4d. in  1928. The 
o u tp u t of b ism uth  in bars, residues and rich shipping 
ore was 125,897 and  in  view  of h igh  stocks held 
production  of th is  m etal has been suspended. 
D ividends paid  during th e  year absorbed ¿201,600, 
equal to  20% .

Poderosa.—This com pany was form ed in 1908 
to  acquire copper m ines in  th e  Collahuasi d istric t, 
Province of Tarapaca, Chile. The report for th e  
year 1929 shows th a t  14,638 tons or ore, averaging 
18% copper and  5£ oz. silver p e r ton , was shipped 
to  th e  sm elters, as com pared w ith  12,515 tons, 
averaging 23'5%  copper and 6'47 oz. silver p e r 
ton , in  1928. The revenue from  th e  sales of ore was 
¿169,115, and th e  n e t profit ¿34,005. D ividends 
absorbed ¿22,838, equal to  10%. Lack of sufficient 
power has ra th e r re ta rded  developm ent a t  th e  m ines 
and steps have been taken  to  m eet th is  dem and.



64 T H E  M IN IN G  M AGAZINE

Libiola Copper.— T his com pany, w hich has 
w orked a copper m in e  in  n o rth e rn  I ta ly  since 1867, 
rep o rts  a  ne t loss of ¿1,738 for 1929, as com pared w ith  
a profit of ¿69 in 1928, th e  sales of copper ore during  
th e  y ea r be ing  sm all. The p roduction  of copper ore 
d u rin g  1929 was 1,910 tons and  of p y rite s  11,451 
tons, as com pared w ith  2,042 tons and  11,854 tons 
resp ec tiv e ly  in  1928. T he ore reserves a t  th e  end of 
th e  year a re  e stim a ted  to  be 32,850 tons p y rite s  and 
11,870 tons copper ore as com pared w ith  37,830 
to n s  and  11,580 tons resp ec tiv e ly  a t  th e  end  of 
th e  previous year. T he outlook for th e  new  ore 
d iscovery  a t  C astagna is rep o rted  as favourable 
an d  ex p lo ra tion  on th is  occurrence is be in g  
forw arded.

Cyprus Asbestos.— T his com pany, form ed in  
1921 to  o perate  m ines a t  A m iandos-on-Troodos, 
rep o rts  th a t  d u ring  1929 a n e t profit of ¿45,103 was 
m ade, as com pared w ith  ¿61,036 in  1928. D uring  
th e  year 2,109,620 tons of rock was m ined, 407,224 
tons of ore m illed, and  14,110 tons of fibre produced. 
T his com pares w ith  16,287 tons of fibre produced 
d u rin g  1928. T he p roduction  capac ity  of th e  
p ro p e rty  has been raised  to  20,000 tons p e r annum , 
a lthough , unless world conditions im prove, o u tp u t 
m ay  have  to  be re stric ted  d u ring  th e  cu rren t year.

D IV ID E N D S  D E C LA R E D

Apex M ines.—6d., less tax , p ayab le  A ugust 7.
A ra m a y o  M ines.— 5%.
Ayer H itam  Tin Dredging .— H d ., less tax , 

p ay ab le  Ju ly  10.
Broken Hill  South.— Is., less tax , payab le  

A ugust 15.
B u r m a  Corporation.—6 annas, payable  

A ugust 15.
C a m  and M otor.—2s., less tax .
C am p Bird.— Pref. 8% , payab le  Ju ly  1.
C onsolidated  African Selection  Trust.—  

Is . 9d., less ta x , p ayab le  A ugust 5.
C onsolidated D ia m o n d  Mines of South-  

West Africa.— Pref. 4£d., less ta x , payable  
A ugust 15.

Crown D ia m o n d .— l£ d ., less tax , payable  
A u gust 18.

De Beers C on sol idated .— Pref. 10s., less tax , 
payab le  Ju ly  31.

E lec tro ly t ic  Zinc.— 4% , less tax , payab le  
Sept. 4.

E speranza  Copper and Sulphur.— 7% , less 
ta x ,  pay ab le  Ju n e  30.

Frontino and Bolivia.— Pref. Is., less tax , 
pay ab le  Ju ly  1.

G o p e n g  Consolidated. —9d., less tax , payable 
Ju ly  7.

H ongkong Tin.—3d., less tax , p ayab le  Ju n e  30.
Ipoh Tin D redg ing .— 7 |d .,  less tax , payable 

Ju ly  12.
Jelapang Tin Dredging .— 6d., less tax , payable 

Ju n e  30.
M essina (Transvaal) D ev e lo p m en t.— 9d., less 

ta x , pay ab le  Ju ly  4.
New Consort Gold.— 7£% , less tax .
North B roken Hill .— Is. 6d., less tax , payable 

J u n e  30.

O nverwacht P la t in u m .— 3d., less ta x , p ayab le  
Ju ly  31.

Otavi Mines and Railway.—3s., less tax .
P ari  Tin.— 1-id., less ta x , p ayab le  Ju n e  26. 
Rawang Concessions.— 6d., less ta x , payab le  

Ju n e  30.
Rezende Mines.— 2s. 6d., less ta x , payab le  

A ugust.
Santa Gertrudis.— Is. 6d., less ta x , pay ab le  

Ju ly  10.
Sherw ood Starr Gold.— 9d., less tax , p ayab le  

A ugust.
South African Coal Estates (Witbank).

6d., less tax .
South Kalgurli  C onso lidated .— Is. 6d., less 

tax , p ayab le  A ugust 1.
Southern Tronoh Tin D red g ing .—l i d . ,  less 

ta x , pay ab le  Ju ly  9.
Tronoh Mines.— 3d., less ta x , p ayab le  Ju n e  30. 
W illoughby’s Consolidated .— 3d., less tax , 

payab le  Ju n e  26.

N E W  C O M P A N IE S  R E G IS T E R E D
Anglo A m erica n  E ng in eer ing  Corporation.—

R egistered  Ju n e  21. N om inal c a p ita l:  ¿15,000 
in  ¿1 shares (7,500 Preference and  7,500 O rdinary). 
O bjects : To acqu ire  p ro p e rty  and  righ ts of all
k inds ; to  carry  on th e  business of m iners, sm elters, 
engineers, colliery p roprieto rs, etc . Office : K ing 
W illiam -S treet House, E.C. 4.

Belasica  Mines. R eg is te red  Ju n e  5. N om inal 
C ap ita l : ¿137,500, in  5s. sh ares . O bjects : To 
acquire  concessions an d  m in in g  rig h ts , to  ad o p t an  
ag reem en t w ith  Dr. C. L ucie-R occhi an d  Selection 
T ru st, an d  to  c a rry  on th e  business of m iners, 
m eta llu rg is ts, e tc . D irecto rs : A. C. B e a tty , J . A. 
D unn , R . M icklem , D. Sokolow, an d  J. 
W hitehouse. Office : Selection  T ru s t B uildings,
M ason's-avenue, C olem an-street, E.C . 2.

Hausa (Nigeria).— R egiste red  Ju ly  3. C a p ita l : 
¿15,000 in  4s. shares. O bjects : To a d o p t an
agreem en t w ith  H ausa  (N igeria) (in liq u id a tio n ), 
and  to  acquire  a n y  properties . Office : B road
S tree t House, Old B road S tree t, E.C.

Kopaonik Mines. R eg is te red  Ju n e  5. N om inal 
C apita l : ¿137,500 in  5s. shares. O bjects : To 
ad o p t an  ag reem en t w ith  G. N. Pasic an d  th e  
Selection T ru st, and  to  c a rry  on th e  business of 
m ine owners, etc . D irecto rs an d  Office : As
Belasica M ines above.

Rawang Tin Fie lds. P a rtic u la rs  filed M ay 23. 
C apita l : ¿1,000,000 in  10s. shares. O bjects : T he 
com pany  was in co rp o ra ted  in  th e  F ed e ra ted  M alay 
S ta tes on M arch 19, 1929, to  acquire an d  am algam ate  
R aw ang T in , L td ., S erendah  T in , L td ., an d  Serandah  
South  T in , L td ., to  acqu ire  freehold  an d  o th e r 
p roperties , m ines, etc . Office : In  th e  S ta te  of 
Selangor. B ritish  office : 31 an d  33 B ishopsgate, 
E.C. 2. D irecto rs : F . G. P ra t te n ,  J . M. N ew m an, 
A. P . P en m an , G. H . H u tto n , T. A. Duffy, F . G. 
P ra t te n ,  Jn r., E . H . P ra tte n , S ir W illiam  D. H enry .

Siparia  Trinidad Oilfields. R eg is te red  Ju n e
11. N om inal C a p ita l: ¿500,000 in  ¿1 shares.
O bjects : To ad o p t an  ag reem en t w ith  th e
Venezuelan C onsolidated Oilfields, and  to  ca rry  on 
th e  business of p rospectors, refiners of an d  dealers 
in  pe tro leum  and  o th e r oils an d  n a tu ra l gas.
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B R I T I S H  
COLUM BIA

The Mineral Province o f Canada

REPORTS and BULLETINS available on application, and 
mailed free of charge to any given address, include :—

“ A n n u a l  R e p o r t s . ” — T hese contain detailed accounts of m ining conditions 
and developments in  the Province during  the year w ith which they deal.

“  B r i t i s h  C o lu m b ia ,  T h e  M i n e r a l  P r o v i n c e  o f  C a n a d a .” — A handy reference 
book sum m arizing the previous year’s m ining activity and giving an outline 
o f British Colum bia m ining law.

“  P r e l i m i n a r y  R e v ie w  a n d  S u m m a ry  o f  M i n i n g  O p e r a t i o n s  f o r  t h e  Y e a r  

1 9 2 9 .”— As the title indicates this is an advance account o f m ining during 
the past year which shortly will be supplem ented by the “ Annual R eport.”

“ P l a c e r - M i n i n g  in  B r i t i s h  C o lu m b ia .” — A special Bulletin dealing with 
a branch of m ining in respect o f which the Province offers unusual 
opportunities.

“ R e p o r t  o n  T a k u  R iv e r  A r e a ,  A t l i n  M i n i n g  D iv i s io n .” — This tells the 
story of the discovery and the pending development o f a new lode mining 
field now attracting m uch attention.

Address :

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 IS H  C O L U M B IA  H O U S E ,
REGENT STREET, LONDON, S.W. 1.
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T H E  M IN IN G  M A G A ZIN E

IP OH  TIN DREDGING, LTD.
Directors : R. Paw le {Chairman), D. T. Lewis, R. Sancroft B aker,
borough. Secretary : J . B arnes. Office : 4, London W all Buildings,

issued : ¿160,000 in  16s. shares.
Business : O perates alluvial

The six teen th  o rd inary  general m eeting  of th e  
shareholders of Ipoh  T in  D redging, L td ., was held 
on Ju ly  7, a t  W inchester H ouse, E.C., Mr. R.
Paw le (Chairm an of th e  com pany), presiding.

The Chairm an, in  m oving th e  adoption  of th e  
rep o rt and accounts for th e  y ea r ended M arch 31 
last, said : The resu lt of th e  p a s t y e a r’s w orking 
has been d isappointing. The production  of con
cen tra te , owing to  th e  No. 2 dredge hav ing  struck  
a poor area  of ground, fell off to  th e  e x te n t of some 
70 tons, and th is , tog e th e r w ith  th e  serious fall in 
th e  price of th e  m eta l, com bined to  lower our 
profits from  ¿30,268 to  ¿19,065 odd. I  am  afra id , 
therefore, th a t  you w ill have to  be con ten t w ith  a 
v e ry  greatly  reduced dividend. You have  received 
an  in te rim  of 7£d., and we do n o t feel justified in  
recom m ending a  final d iv idend exceeding th is  
am ount, m aking Is. 3d. a share for th e  year.

T he No. 1 dredge has been sh u t dow n for th e  
p a s t th ree  m onths. One reason for th is  is th a t  th e re  
are only ab o u t tw o y ears’ life in  fro n t of i t  in  v irg in  
ground, and  th is  is so difficult to  dig th a t  i t  could 
barely  p ay  expenses w ith  t in  a t  th e  price ex isting  
th en  and  which is still lower to -day . A nother 
reason for stopping th is  dredge w as to  enable us 
to  com ply w ith  th e  restric tio n  schem e of th e  T in  
Producers’ Association, of w hich we are a  m em ber, 
and  to  allow us to  w ork th e  No. 2 dredge full tim e.

R ecently  a  p ro p erty  hav ing  an  area  of some 400 
acres has come on offer to  us, which, owing to  our 
being in  a  position  to  deal w ith  i t  on a  cash basis, 
we have been able to  acquire on w hat we consider 
to  be ve ry  favourable term s. A t th e  sam e tim e , 
a large m odern dredge, b u ilt by  Messrs. W illiam  
Simons and  Co., L td ., of Renfrew , cam e in to  th e  
m arket, and  th is , too, we have acquired , together 
w ith  various spares, loose p lan t, bungalows, 
buildings, etc ., for a  sum  of ¿35,000, and  we reckon 
th a t  th e  cost of d ism antling , a lte ra tions and 
additions to  b ring  i t  rig h t up  to  da te , plus tran sp o rt 
and re-erection, etc ., w ill cost an o th e r ¿20,000.
The m achine, which w as purchased from  th e  
A m pang T in  D redging Com pany, L td ., now in  
liqu idation , worked for only a few m onths, and  so 
m ay be regarded as p ractica lly  new. I ts  capacity  
is n o t less th an  150,000 cubic yards a  m onth . W e 
have a high grade a rea  of ab o u t 85 acres, w hich we 
reckon will tak e  th ree  years to  w ork ou t, and, on 
th e  basis of t in  a t  ¿160 a  ton , w hich was th e  price 
ru ling  w hen th e  deal was m ade, th e  n e t profit, 
a fte r w ritin g  off th e  whole of th e  land  and  th e  
dredge, should be approxim ate ly  ¿100,000, leaving 
th e  balance of th e  p ro p erty , some 300 odd acres 
of lower grade ground, averag ing  ab o u t £ lb. con
centrate- to  th e  cubic yard , and  th e  dredge, free 
of all cost w hatsoever. W ith  no charge for deprecia
tio n  or am ortisa tion , and  w ith  a  high capacity  
dredge, th is  larger lower grade area , w ith  t in  a t  
a n y th in g  like a  reasonable price, should yield  us

E . T. M cC arthy, L. G- 
E.C. 2. Formed  1913. Capital

t in  p ro p erties  in  M alaya.
a  v ery  handsom e profit. All of th is  has been 
m ade possible by  th e  policy  w hich your Board 
has pursued of building up a  su b s ta n tia l  reserve 
fund, and  which has allowed us to  c a rry  th rough  
th is  v ery  im p o rta n t deal w ith o u t calling upon  the  
shareholders for an  e x tra  penny . I t  w ill ta k e  a t  
lea s t a y e a r  to  g e t th e  A m pang dredge read y  to 
w ork on th e  new area . B y th a t  tim e , i t  is to  be 
hoped th a t  th e  w orld’s trad e  w ill have  revived 
and  th a t  we shall see th e  price of t in  a  good deal 
above th e  abnorm al level to  w hich  i t  has sunk. 
Should, how ever, th e  depression  con tinue, we shall 
seriously  consider th e  ad v isab ility  of leav ing  the  
new  p ro p e rty  alone u n til such tim e  as th e  price 
of t in  justifies i ts  w orking.

I would now like to  m ake a  few rem arks ab o u t the 
T in  P roducers ' A ssociation, of w hich th is  com pany 
is a  m em ber. W e have  fa ith fu lly  com plied  w ith  the 
A ssociation’s recom m endation  to  c u rta il our 
o u tp u t to  80%  of th e  1929 p ro d u c tio n , but, 
owing to  th e  ex is tin g  w orld-w ide depression of 
trad e , th is  degree of re stric tio n  is n o t sufficient 
to  co u n te rac t th e  g rea t falling-off in  th e  con
su m p tio n  of th e  m eta l. More d ra s tic  m easures 
are needed to  reduce th e  large ex is tin g  stocks of 
t in ,  and  th e  proposal has been  m ade for all of those 
com panies o p erating  in  th e  F ed era ted  M alay States, 
Siam  an d  B u rm a  to  close dow n a lto g e th e r for a 
period of from  tw o to  th ree  m onths. N igerian, 
B oliv ian  an d  D u tch  producers h ave, I  under
s tan d , agreed to  en te r  in to  a  corresponding degree 
of c u rta ilm en t of o u tp u t, if  we E as te rn  producers 
agree to  th e  recom m endation  w hich  has been pu t 
forw ard. I f  th e  m a jo rity  of p roducers accep t th is 
recom m endation, we shall n o t be slow to  toe  the 
line. In  fact, we have m ade all a rrangem en ts for 
doing so, and  have ascerta in ed  from  our m anager, 
Mr. F u lton , th a t  th e  cost of a  sh u t dow n will be 
ab o u t ¿500 a m onth . I t  is n o t a  p lea san t thing 
to  con tem plate , b u t a m oderate  rise in  th e  price 
of tin , th rough  th is  cu rta ilm en t of o u tp u t, w ill soon 
com pensate us for th e  stoppage. So soon as any
th in g  definite has been decided, we will n o tify  all 
shareholders e ith e r b y  c ircu lar or by  notice  in  the 
Press.

W ith  a  reversion  to  norm al tim es, w hich I  hope 
will n o t long be delayed, th is  com pany, for the  
reasons which I have explained, shou ld ’ en joy  a 
prosperous career for a good m any  years to  come 
O ur success in  th e  p a s t m ust be our hope for th e  
fu tu re , and th a t  our success has been great w ill be 
more read ily  understood  w hen I te ll you th a t  up  to  
da te , and  including th e  d iv idend  now due th is  
com pany has p a id  o u t to  th e  shareholders no 
a  sum  th a n  ¿306,693, sub ject, of course, to  t  
while our cap ita l from  th e  p o in t of view of t i f ’ 
m ark e t is still in tac t. tile

Mr. E . T. M cC arthy seconded th e  resolution 
i t  was carried  unanim ously . ’ and
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INDIAN C O PPE R  CORPORATION, LTD.
Directors : S ir G. B. H . Fell (Chairman), S ir W . D. H enry , Hon. L ionel H olland, E . T. M cCarthy, H . C. 
T aylor, L t.-Col. J . H . M. Greenly. Technical M anagers: A nglo-O riental M ining Corporation, L td . 
Secretaries : A nglo-O riental and G eneral In v estm en t T ru st, L td . Office : 31 and 33, B ishopsgate, London, 

E.C. 2. Formed 1924. Capital issued : ¿301,032 18s. in  2s. shares.
Business : O perates copper and  o th er p rop erties  in  C hota N agpur, India.

The s ix th  o rd in ary  general m eeting  of th e  H ardinge m ills w ill be m ateria lly  reduced, thus

4i

shareholders of In d ian  Copper C orporation , L td ., 
was held  on Ju n e  16 a t  W inchester House, Old 
B roaa S treet, E .C ., Sir Godfrey B. H . Fell (Chairm an 
of th e  com pany), presid ing .

The C hairm an, in  m oving th e  adop tion  of th e  
rep o rt and  accounts for th e  y e a r 1929, sa id  : N et 
proceeds of copper, w ith  stocks in  han d , am ounted 
to  ¿143,134 10s. 6d., to  w hich m ust be added sundry  
receip ts, ¿4,315 15s. 10d., and  tran sfe r fees, 
¿511 2s. 6d., m ak ing  a  to ta l  of ¿147,961 8s. lOd. 
A fter defraying op era tin g  costs, ¿74,425 14s. 5d., 
m ine a d m in is tra tio n  an d  general expenses, 
¿15,969 9s. 9d., London office ad m in istra tio n  and 
general expenses, ¿5,380 Os. l i d . ,  d irec to rs’ fees, 
¿2,216 13s. 4d., an d  in te re s t, ¿4,554 6s., th e re  is a 
gross p rofit of ¿45,415 4s. 5d., w hich is tak e n  to  
th e  balance-sheet. O ut of th is  fa lls to  be m et 
debenture  in te re s t for n ine  m on ths from  A pril 1 
to  D ecem ber 31, am oun ting  to  ¿16,779 10s. 7d. 
From  A pril 1, d eben tu re  in te re s t has been m et 
from revenue, and , a fte r  deducting  th is  am ount, 
¿16,779 10s. 7d ., th e re  rem ains a  sum  of
¿28,635 13s. lOd. to  be  disposed of.

We propose to  deal w ith  th is  sum  as follows. 
F irs tly  by  transferring  to  developm ent redem ption  
reserve th e  sum  of ¿10,798 13s. 6d. Secondly, 
by w riting  off from  m ining developm ent and  general 
expenditu re  a  sum  of ¿8,077 6s. 9d. These tw o 
am ounts to ta l  ¿18,876 0s. 3d., and  th e  balance of 
¿9,759 13s. 7d.~it is proposed to  ca rry  forw ard.

The program m e we se t before us w as th e  
trea tm e n t of 100,000 sh o rt tons of ore in  a full 
year. A ctually , th e  m ine despatched to ’ th e  m ill 
82,912 sh o rt d ry  tons of ore, of w hich 52,089 tons 
were despatched in  th e  second six m onths of th e  
year. Fo r th e  first q u a rte r  of th e  cu rren t year 
th e  o u tp u t w as 31,783 short tons. The average 
grade of underground ore reserves has been re- 
estim ated  by your general m anager a t  3-38%. 
This is lower by  '49%  th a n  his previous estim ate , 
b u t stoping has revealed m uch greater w id ths of 
payable  ore th a n  was a t  first th o u g h t to  be th e  
case. The underground ore reserves a t  th e  close 
of th e  year showed an  increase of 64,577 short tons, 
while 81,740 short tons were also broken in  stopes 
during th e  y ear for transm ission  to  th e  mill.

The p rim ary  crushing p lan t functioned sm oothly 
th roughou t th e  y ear, except for an  accident to  
th e  m ain  sh a ft, which was replaced by  a  shaft 
m ade in  your own workshops ; b u t th e  characte r 
of th e  ore rendered i t  desirable to  in s ta l a  Sym ons’ 
cone crusher in  lieu  of th e  ex is ting  rolls. T his 
new p la n t is now erected  and  in  operation , w ith  
th e  add ition  of a b e lt to  fac ilita te  hand-picking. 
I t  is an tic ip a ted  th a t  th e  grade of ore w ill be 
im proved and  th e  size of ore tran sm itte d  to  th e

enab ling  th e  la t te r  to  tre a t  a larger tonnage and 
reducing th e  w ear on those m ills. The first reports 
on th e  operation  of this- u n it are m ost satisfactory.

The operation  of th e  m ill was extrem ely  sa tis
factory  th roughou t th e  year. The percentage of 
ex trac tio n  for th e  year was 95-73% on m ine ore, 
and  94-8% over-all recovery of m ine and dum p 
ore.

From  th e  sm elte r 1,635 long tons of refined 
copper were produced, O ver-all ex traction  from 
ore to  refined copper was, on m ine ore, over 90% 
and  on m ixed m ine and  surface dum p ore 89-2%.

The pow er house, boiler house, pulverized coal 
p la n t and  w ater supply  have functioned sm oothly 
th roughou t th e  y ea r and  have m ore th a n  fulfilled 
th e  expectations of those who were responsible for 
th e ir  design.

Sales of k y an ite  have largely  increased during 
th e  y ear, and we are looking forward hopefully 
to  a s ti ll  fu rth er developm ent of th is  subsidiary 
ac tiv ity  of th e  corporation.

The h ea lth  of bo th  cam ps has been satisfactory, 
and  th e  re la tio n s betw een th e  m anagem ent and 
th e  In d ian  labour have continued to  be excellent.

Before I  conclude m y rem arks, I should like to  
give a  v ery  b rief resum e of th e  progress achieved 
since th e  end of th e  year under review. A t th e  
m ine vigorous efforts have been m ade to  increase 
th e  o u tp u t of ore, which a tta in e d  its  highest 
m onth ly  o u tp u t to  d a te  in  April. The grade is also 
im proving. Good progress has been m ade w ith  
th e  d riv ing  of No. 3 in te rm ed iate  level. The 
handling  of th e  ore from  th e  stopes w ill, i t  is 
an tic ipa ted , be g reatly  facilitated  and  cheapened 
by th e  in sta lla tio n  of a  L a M ancha tram m er, 
which was p u t in to  comm ission a few weeks ago. 
A t M oubhandar, th e  H ardinge m ills should, as 
I have a lready  m entioned, benefit by  th e  finer 
crushing of th e  ore in  th e  new Symons cone crusher 
in sta lled  a t  th e  m ine. L arger converters are being 
in sta lled  and  should sho rtly  be in  use, w ith  a 
re su lta n t increase in  th e  o u tp u t of b lis te r copper. 
The o u tp u t of th e  refinery has am ounted to  1,095 
long tons in  th e  first five m onths of th e  year, an  
average of 219 tons a  m onth .

E xcellen t progress has been m ade w ith  th e  rolling 
m ill. I t  is p ractica lly  com plete in  every respect, 
and  tr ia l  runs should be m ade in  th e  course of th is  
m onth.

T he recen t heav y  fa ll in  th e  world price of 
copper is a  m a tte r  which u n fo rtunately  cannot be 
ignored. W e are  hopeful of disposing of th e  whole 
of our increased o u tp u t, e ith e r in  th e  form of 
copper ingot or of sheet, a t  prices which are s till 
rem unerative  and  w hich we m ay see im prove 
before long. I t  on ly  rem ains for m e, before I s it 
down, to  p a y  a  tr ib u te  to  th e  adm irab le  work 
perform ed by your general m anager and  his staff 
in  In d ia  th ro u g h o u t th e  year.

The Hon. L ionel H olland seconded th e  m otion, 
which was carried  unanim ously.
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T H E  M IN IN G  M AGAZINE

BRITISH-BORNEO PE TR O LE U M  SYNDICATE, LTD.
Directors : W alte r M aclachlan (Chairman and M anaging Director), H . L loyd C h ittenden , F . H. H am ilton , 
W illiam  Cullen, H ugh L im ebeer. Secretary: H . A. Searle. Office: 2 , B r o a d  S tree t P lace , L ondon, E.C . 2. 

Formed 1912. Capital : ¿250,000 in  10s. shares.
Business : F inance  of and  in v estm en t in  oil v en tu res in  various p a r ts  of th e  world.

The s ix teen th  o rd in ary  general m ee ting  of 
m em bers of th e  B ritish-B orneo Petro leum  Syndicate, 
L td ., w as held  on  June  25 a t  W inchester House, 
Old B road S tree t, E .C ., Mr. W alte r  M aclachlan  
(Chairm an and  M anaging D irecto r of th e  com pany) 
presiding.

The C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for th e  y ear ended M arch 31 
las t, said  : The balance-sheet shows th a t  th e  share 
cap ita l rem ains a t  ¿250,000, consisting  of 500,000 
shares of 10s. each w hich are fu lly  paid . T urn ing  
now  to  th e  profit and  loss account, a  gross incom e 
is show n for th e  y e a r of ¿31,389 and  a  n e t p ro fit of 
¿28,316. The u n d istrib u ted  profits b ro u g h t forw ard 
from  th e  previous year am oun ted  to  ¿38,315, 
m aking  a  to ta l  disposable profit of ¿66,632 a t  th e  
c red it of th e  profit and  loss account. Of th is , 
¿12,500 has been d is trib u ted  in  respect of in te rim  
d iv idend  No. 14, of 5% , less ta x , and  i t  isn o w p ro -  
posed to  p a y  a  final d ividend, No. 15, of 7£% , less 
ta x , m aking  a  to ta l  d iv idend  re tu rn  of 12^% for th e  
y ear ended M arch 31 last. T his w ill leave ¿35,382 
of u n d istrib u ted  profit to  be b rough t in to  th e  
accounts for th e  cu rren t year.

I shall now review  th e  p rincipal in te res ts  of th e  
syndicate  which are represen ted  in  our balance- 
sh ee t by  th e  ¿247,161 of cap ita l expenditu re . The 
m ost im p o rtan t of these  continues to  be our holding 
in  th e  Apex (T rinidad) Oilfields, L td . D uring  th e  
financial year of th a t  com pany, which ended on 
Septem ber 30, 1929, its  p roduction  of oil am ounted  
to  414,328 tons, w hich c o n stitu ted  a  fu rth e r record 
y e a r’s o u tp u t from  th e  A pex Oilfields. The n e t 
profit for th e  y ea r am oun ted  to  ¿313,208, a fte r  
m aking am ple provision for depreciation  and 
am ortisa tion  of th e  wells, and th e  d ividends paid  in 
respect of la s t y ear am ounted  to  52£% . The 
production  for th e  first e ig h t m onths of th e  c u rren t 
year to  M ay 31, has am ounted to  268,000 tons, which 
is p rac tica lly  th e  sam e as th a t  for th e  corresponding 
period of 1928-29, and  we an tic ip a te  th a t  th e  o u tp u t 
for th is  year w ill be n o t less th a n  for th e  preceding 
year. The developm ent of th e  p ro p erty  continues 
to  be a tten d ed  w ith  m ost sa tisfac to ry  results.

As you are aw are, we hold, in  conjunction  w ith  
o th e r im p o rta n t groups, a  su b s tan tia l in te re s t in  
th e  Oilwells Selection Corporation, which owns 
su b stan tia lly  th e  en tire  share cap ita l of a R um anian  
com pany called th e  A pex R oum anian  D rilling  and 
Oil In d u stry  Supply Com pany, carry ing  on business 
of th e  n a tu re  denoted  by  its  t itle . As has p reviously  
been reported  to  you, th a t  com pany has p ractica lly  
from  th e  s ta r t  of its  career suffered from  th e  
unsa tisfac to ry  conditions of th e  o il in d u stry  of 
R um ania . On th e  occasion of our m eeting  la s t 
y ear, however, we were ab le  to  rep o rt an  im prove
m en t in  these  conditions from  w hich th e  A pex 
R oum anian  Com pany was deriv ing  m ate ria l benefit, 
p a rticu la rly  as regards its  trad in g  d epartm en t.

Owing, how ever, to  th e  large  overproduction  
w hich is now tak in g  p lace in  R um an ia , th e  oil 
in d u stry  th e re  is again  faced w ith  a heavy  fall in

th e  p rice  of crude oil, w hich  i t  is now o n ly  possible 
to  se ll w ith  g rea t difficulty and  a t  ex trem e ly  low 
prices. As a  resu lt of th is , th e re  has been p ra c tic a lly  
a  stoppage of th e  w ork of th e  co n trac t d rillin g  
d ep artm en t, w hich i t  has therefore  been decided to  
close down for th e  p resen t. W ith  reg ard  to  th e  tw o 
oilwells which had  been drilled  on p a rtic ip a tio n  or 
p a rtn e rsh ip  term s, th e  R oum an ian  C om pany 
decided to  e n te r  in to  no fu r th e r  business of th is  
na tu re . T he trad in g  d ep artm en t, how ever, has 
con tinued  to  m ake sa tis fac to ry  progress, an d  th e  
tu rn o v er d u ring  1929 shows a g re a t increase  over 
th a t  for th e  p revious y ea r, and  re su lted  in  a sub 
s ta n tia l  profit.

I t  is necessary  to  p rov ide  for w ritin g  down 
su b s tan tia lly  th e  value  of th e  co n trac t d rilling  and 
o th e r p lan t, to g e th e r w ith  th e  ba lance of th e  cost of 
th e  tw o p a r tic ip a tio n  wells. I t  is proposed to  reduce 
th e  issued c ap ita l of th e  co rpora tion  from  shares of 
¿1 each  to  shares of 10s. each.
. W e are also in te res ted  in  a R u m an ian  o il com 

p a n y  whose c a p ita l is owned b y  th e  L ondon and  
M idland Oil Com pany, in  w hich we are  in te res ted  
jo in tly  w ith  an o th e r London group. T his R um anian  
com pany is o p erating  on th e  B ordeni Oilfield, b u t 
u nder th e  u n sa tis fac to ry  conditions caused by  th e  
heav y  fall in  th e  price of oil in  R u m an ia , i t  is 
im possible for crude oil producers n o t owning 
refineries to  carry  on rem u n erativ e  business. 
O perations on  th e  B ordeni Oilfield, therefore, 
m eantim e have  been suspended, w ith  th e  exception  
of th e  p roduction  of th e  m oderate  o u tp u t of o il 
which is yielded by th e  ex isting  wells, th e  proceeds 
of w hich are app lied  tow ards th e  m ain ten an ce  of th e  
p roperty .

1 have to  rep o rt th a t  th e  S ingapore O il Syndicate  
are con tinu ing  th e ir  d rilling  operations a t  th e  K lias 
Pen insu la , b u t so fa r  th e y  have  n o t been  successful 
in  ob ta in in g  p roduction  in  com m ercial q u a n tity .

We are also in te res ted  in  oil o perations w hich are 
being carried  on in  B runei by  th e  B ritish  M alayan 
Petro leum  C om pany, a su bsid iary  of th e  R oyal 
D utch-Shell group. The B ritish  M alayan  C om pany 
is actively  engaged in  geological inv estig a tio n  and  
d rilling  operations in  th a t  te rr i to ry  w hich are 
being a tten d ed  w ith  encouraging resu lts , an d  th e  
g rea t success of th e  R oyal D utch -Shell group in  
im m ediately  ad jo in ing  oil-bearing te rr ito ry  in 
Saraw ak gives us th e  hope th a t  successful resu lts 
m ay  be o b ta ined  in  B runei. T he ex cep tiona lly  a d 
verse conditions w hich have prevailed  d u rin g  th e  
g re a te r  p a r t  of th e  p a s t y e a r  have  been  m ost u n 
favourable for profitable business, and  we consider 
ourselves fo rtu n ate  in  hav ing  avoided th e  heav y  
losses an d  d ep rec ia tio n  in  securities w hich have 
been  experienced  b y  so m any  sim ilar undertak ings.

D uring  th e  y ea r under review  th e re  has been lit t le  
scope for u n d ertak in g  an y  new business, e ith e r in  
association  w ith  th e  oil in d u stry  or otherw ise.

Mr. F rederick  H . H am ilto n  seconded th e  resolu
tio n , and, a fte r  th e  C hairm an h ad  rep lied  to  a few 
questions, i t  was carried  unanim ously .



T H E  M IN IN G  M AGAZINE

SONS OF GWALIA, LTD.
Directors : C. A lgernon M oreing (Chairman), N. W. Diggle, E . A. Loring, J . C. G ardner, W . A. Macleod 
(M anaging Director). General Managers : Bewick, M oreing and Co. Secretary: E . Pears. Office: 20, 

C opthall A venue, London, E.C. 2. Formed 1898. Capital issued : ¿325,000 in  ¿1 shares.
Business : O perates gold properties in  th e  Coolgardie d is tric t of W estern A ustralia.

The th ir ty - th ird  o rd inary  general m eeting  of year under review  5,210 ft. One of th e  m ost
th e  m em bers of th e  Sons of Gw alia, L td ., was held 
a t  th e  reg istered  office, No. 20, C opthall Avenue, 
London W all, L ondon, E .C ., on W ednesday, June 
18, 1930, Mr. C. Algernon M oreing (Chairm an 
of th e  com pany) presiding.

The C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for th e  y ea r 1929, said : 
The balance sh ee t and  th e  profit and  loss account 
show th a t  th e  position  has som ew hat im proved 
as com pared w ith  th a t  of th e  preceding year, th e  
respective deficits on th e  profit and  loss account 
being  for th e  y ea r 1928 ¿4,341 6s. 2d. and  for 1929 
¿2,678 7s. 3d. T his im provem ent, however, is 
sm all and  by  no m eans com parable to  th a t  which 
should have  been m ade b u t for th e  irreconcilable 
a tt i tu d e  of th e  labour unions w ith  regard to  under
ground w orking conditions. In  1929 we m ined 
118,328 tons of ore for an  expenditu re  of 
¿80,434 12s. l i d .  as com pared w ith  121,058 tons 
for an  expenditu re  of ¿80,269 19s. in  1928, and for 
th e  sam e tw o years th e  expenditu re  on ore trea tm en t 
stan d s a t  ¿32,363 12s. 5d. and ¿33,329 0s. Id ., and 
on th e  re -trea tm en t of sands and  slimes a t  
¿7,744 2s. 7d. and  ¿7,578 7s. 4d.

The developm ent of th e  m ine has been a m atte r 
of g reat urgency, m ore particu la rly  in th e  deeper 
ground where th e  b e tte r  values occur. In  1928 
the  developm ents to ta lled  4,841 ft., and  in the

review
im p o rtan t item s dem anding a tten tio n  has been tne  
sinking of th e  m ain  shaft. P rio r to  resum ption of 
sinking th is  shaft below No. 25 level a large am ount 
of w inzing was carried to  dep ths of over 150 ft. 
below th a t  level, which wTork indicated th a t  the  
ore bodies lived  strongly and m ain tained  th e ir 
values well a t  th a t  depth .

W e m ay  view w ith  satisfaction th e  general 
resu lts of th e  developm ents of th e  p a s t year and 
th e  preceding one in  th a t  th e  work in  th e  bottom  
levels gives every indication of persistence in depth  
of good values and th a t  th is  work is well supported 
by  th a t  on th e  line  of con tinuation  of th e  South 
Gwalia shoot. F u rth e r, th e  w ork of th e  current 
year has so fa r disclosed no th ing  to  cause us to  
m odify these opinions.

D uring th e  year th e  average grade of th e  ore 
trea te d  was 22-72s. and th e  average value of th e  
residue was 2-35s. and  th e  average ex traction  was 
89-7% as com pared w ith  89-3% for th e  preceding 
year.

The expenditure for th e  year on equipm ent and 
m achinery was re la tively  sm all and was confined 
m ain ly  to  th e  com pletion of th e  insta lla tion  for 
th e  recuperation  of th e  w aste h ea t from th e  exhaust 
of th e  gas engines.

Mr. E . A. Loring seconded th e  m otion, which 
was carried  unanim ously.

Directors : T . F. 
Foster. Office :

T A Q U A H  AND ABOSSO MINES, LTD.
D alglish (Chairman), G. W . Cam pion, R . F. Rugg, G. W . Staples. 
264-273, Salisbury House, London W all, E.C. 2. Formed 1927. 

¿233,307 10s. in  5s. shares.
Business : O perates gold m ines in  th e  Gold Coast, W est Africa.

Secretary : T. J. 
Capital issued :

The ord inary  general m eeting  of th e  m em bers of 
T aquah  an d  Abosso M ines, L td ., w as held  on 
June  26 a t  R iv er P la te  House, F in sbury  Circus, 
E .C., Mr. T . F . D alglish (C hairm an of th e  company) 
presiding.

The C hairm an, in  m oving th e  adoption  of the  
report and  accounts for th e  y ea r ended M arch 31 
las t, said  : T he resolu tions passed a t  th e  ex tra 
ord inary  general m eeting  of th e  shareholders on 
M arch 24 la s t for th e  reduction  of th e  cap ita l of th e  
com pany were du ly  subm itted  to  th e  Court, b u t i t  was 
no t u n til A pril 14 we received confirm ation. Conse
qu en tly  we were unable to  give effect to  these in the  
accounts now subm itted  to  you, which are d a ted  
M arch 31. You have only to  deduct th e  am ount of 
th e  suspense account from  th e  am ount of cap ita l 
issued, which gives th e  reduced figure of ¿186,646.

T urning now to  th e  profit and  loss account, th e  
tonnage of ore trea te d  was, for th e  reason sta ted  in 
th e  rep o rt, 14,797 less th a n  in  th e  previous year, 
and  th e  am oun t of gold recovery was ¿168,558, a 
reduction  of ¿5,825. In  th e  year 1928-29 th e  
recovery  w as 30s. 2d. pe r ton , as com pared w ith  
33s. 5 3 d . during  th e  year now under review , which 
th u s  shows an  increase of 3s. 3-3d. p er ton . On th e  
o th er hand , th e  m ine w orking costs, including 
developm ent redem ption , show a reduction.

Sinking of th e  in te rn al shaft is proceeding to 
connect w ith  No. 18 level, now being opened from 
th e  bo ttom  of th e  winze from No. 17 level. This 
connexion w ill add m ate ria lly  to  our reserves. Of 
equal im portance, levels Nos. 16, 17 and  18 north  are 
being pushed on in  reef of good values. W hen the 
borehole on No. 13 level n o rth  locates th e  reef a 
large la te ra l developm ent can be undertaken. The 
benefit during th e  y ear of th e  in troduction  of jack- 
ham m ers in  large num bers in to  the  m ine and the 
conversion of our compressors to  electric drive is 
reflected in  th e  reduction  of our costs.

W e have tak e n  up an  add itional area  n o rth  of the  
C innam on Bippo concession which we hold. As i t  
would appear to  us th a t  a new era of possibilities 
has been opened on th e  T aquah  b an k et reef by  the  
use of jackham m ers, we considered it  advisable to  
secure a lease of th is  adjoining property , which 
would secure to  us th e  ground opened up by th e  old 
C innam on Bippo C om pany and  beyond. A t the  
suggestion of Mr. C am pion th e  records of th a t 
com pany have been subm itted  to  a  well-known 
engineer. H e has exam ined these carefully and 
considers th e  proposition  well w orth  serious 
consideration.

Mr. R . F . R ugg seconded th e  resolution, which 
was carried  unanim ously.
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T H E  M IN IN G  M AGAZINE

PODEROSA MINING CO., LTD.
Directors : L ionel W . H arris  [Chairman), W . J. B a rn e tt, V. E cheverria , A. Fergusson. G e n e r a l  M anager: 
R . O, P ackard . Secretaries : Jam es R enn ie  an d  Co. Office : 145, D ashw ood H ouse, O ld B road  S tree t, 

London, E.C . 2. Formed 1908. Capital issued : ¿290,000.
Business : O perates copper p roperties in  Chile.

The tw en ty -first annual general m eeting  of th e  sou th  and  p a r tly  from  th e  m ain  C aun ter lode on  th e
shareholders of th e  Poderosa M ining Com pany, 
L td ., was he ld  on Ju n e  25 a t  th e  offices of th e  
com pany, Dashwood H ouse, Old B road S treet, 
E .C ., Mr. L ionel W . H a rris  (C hairm an of th e  
com pany) presiding.

T he C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for th e  y ea r 1929, said  : T u rn 
ing to  th e  revenue account, th e  proceeds of sales 
of ore a re  p rac tica lly  th e  sam e as la s t  year. The 
resu lt, a fte r p rov id ing  ¿8,361 for B ritish  incom e- 
ta x  and  ¿1,596 ad ju s tm en t of v a lu a tio n  of in v es t
m ents, is a n e t profit of ¿34,004 11s. 4d ., to  which 
fa lls to  be added ¿8,048 8s. 7d. b rough t forw ard 
from  th e  previous y ear, leav ing  ¿42,052 19s. l id .  
to  be d ea lt w ith . W e propose th a t  th e  ba lance be 
ap p lied  in  p ay m en t of a  final d iv idend  of 5% and  
th a t  th e  ba lance of ¿19,215 9s. l id .  should be 
carried  forward.

A lthough developm ent w ork a t  th e  m ines was on 
a  la rg e r scale th a n  in  any  y ear since 1924, i t  d id  n o t 
a tta in  th e  progress a n tic ip a ted , owing to  shortage 
of pow er. T he question  of pow er a t  th e  Poderosa 
m ine h as therefore  received v ery  careful con
sideration , and  an  order h as been p laced for a 
300 h .p . D iesel engine electric  genera ting  set.

T he p roduction  for th e  y e a r  w as ob ta in ed  p a r tly  
from  th e  San C arlos lode on  level No. 10 n o rth  an d

sam e level.
T he price  of copper w as favourab le  to  us during  

th e  y ear, b u t a t  th e  p resen t price of 12 c. th e re  is 
no profit. A lthough th e  p rospects for th e  rem ain d er 
of th e  cu rren t y ea r do n o t ap p ea r to  be v ery  b rig h t, 
your com pany  is now in  such a  financia l position  
as to  be able to  carry  on u n til  tim es im prove.

Mr. W illiam  J . B a rn e tt  seconded th e  resolution  
and  said  : The m an ag er’s rep o rt, I th in k  you will 
agree, exp la ins very  c learly  th e  developm ent of th e  
m ines and  also s ta te s  th e  various p o in ts  from  which 
th is  w ill be con tinued  in  order to  open up  fu rth e r 
ore. H e m entions th e  occurrence in  th e  m ine of 
a  “ gossan zone.” T h is m eans th a t  th e  various 
m etalliferous m inerals in  th e  lodes have been 
ozidized and  dissolved o u t in  th a t  zone. These 
m inerals have  been redeposited  a t  a lower horizon 
and  c o n stitu te  th e  enriched sulph ides of copper 
w hich account for th e  h igh-grade sh ipp ing  ore we 
a re  now producing.

T he cable we have  ju s t  received from  our general 
m anager s ta te s  th a t  on No. 11 leve l, w hich is a t  a 
d e p th  of over 800 ft. from  th e  surface, we have  a 
lode con ta in ing  for over 4 ft. in  w id th  an  average 
of 33%  copper. T h is value a t  so g rea t a  d e p th  
is m ost encouraging.

T he resolu tion  w as carried  unanim ously .

A R A M A Y O  MINES IN BOLIVIA CO.
Directors : C. V. A ram ayo [Chairman), A. C harpen tier, L. M artin , G. Ferriere , L. P a try . Secretary : 
L. P a try . Office: 16, Q uai de la  Poste , G eneva. Formed 1916. C apita l:  F r. 25,200,000 in  F r. 25 shares. 

B u sin ess: O perates t in ,  silver, copper and  b ism u th  p ro p erties  in  B olivia.
The te n th  o rd in ary  general m eeting  of A ram ayo 

M ines in  B olivia C om pany was held  on Ju n e  30 
a t  th e  com pany’s offices, G eneva, Dr. A lbert 
C harpen tier presiding, in  th e  absence of th e  C hair
m an, Mr. Carlos V. Aram ayo.

D r. C harpen tier, in  m oving th e  adoption of th e  
rep o rt and  accounts for th e  y ear 1929, said : The 
balance of profit and  loss account a t  D ecem ber 31, 
1929, as rem itted  by  th e  B olivian office, shows a 
profit of Swiss francs 6,802,988'35 (¿272,119) as 
th e  resu lt of th e  y ea r 's  work. W ith  th e  ad ju s tm en t 
of various item s, th e  final figure of profit in  1929 
is Swiss francs 6,253,089'65 (¿250,124). The 
corresponding figure in  th e  previous y ea r was 
Swiss francs 4,801,094-99 (¿192,044). T he increase 
is due en tire ly  to  th e  larger revenue from  sales of 
silver, th e  o u tp u t of w hich reached a h ig h er figure 
in  1929 th a n  in  1928.

T he sale of h igh-grade t in  concen tra tes during  th e  
y ea r 1929 was 4,281 tons, a t  an  average price of 
¿103 5s. l l f d . ,  as a g a in s t 4,229’5 to n s sold in  1928, 
a t  an  average price  of ¿114 14s. 8Jd. The sale of 
low-grade t in  concentra tes, th e  production  of which 
has now becom e a  m ore im p o rtan t featu re, was 
314'5 tons, a t  an  average price of ¿42 6s. l jd .  p er 
to n . The sale of silver in  th e  form  of p rec ip ita ted  
su lph ide was 3,263,849’64 tro y  ounces, a t  an  average 
price of 25'8d., as ag a in st 1,683,180'46 tro y  ounces 
sold in  1928, a t  th e  average price  of 28‘3d., and  th a t  
of rich  sh ipp ing  ore was 44,988'07 tro y  ounces

a t  22‘13d., as ag a in st 21,911 62 tro y  ounces a t  
24'6d. T he sale of copper cem en t was 243 3 tons 
a t  an  average price  of ¿47 1 Is. 8d. p e r to n , as against 
348’9 tons a t  an  average p rice  of ¿31 5s. 4d. p e r ton .

T he to ta l num ber of m etres d riv en  in  develop
m en t w ork d u ring  th e  y e a r  was 2,164'45, of w hich 
516'50 m etres w ere v e rtica l d rives for p roviding 
ore blocks for econom ical stoping. In  th e  previous 
y ea r 1,625‘25 m etres w ere d riv en  in  developm ent 
w ork. Of th e  horizon tal d riv in g  carried  ou t 
du rin g  th e  year, 847 m etres (or m ore th a n  ha lf th e  
to ta l) w ere accounted  for b y  th e  advance  of th e  
new drainage tu n n el of Chorolque. F o r th is  reason 
th e  program m e of m ore in ten siv e  developm ent a t  
Chocaya which had  been decided upon was con
siderably  delayed, and  i t  was n o t u n til  th e  p resen t 
vear th a t  th e  cen tra l shaft a t  A nim as reached  th e  
302 level.

Chocaya ore reserves were estim a ted  on Ja n u a ry  1, 
1930, to  be  131,468 to n s silv er-tin  ore co n ta in ing  
53T 7 oz. silver to  th e  to n  an d  3 '84%  t in ,  and  
72,131 tons tin -s ilv e r ore co n ta in in g  6 '0%  t in  and  
8-36 oz. silver p e r ton .

In  sp ite  of co n stan tly  falling prices, m ining 
operations on th e  com pany’s p ro p erties  for th e  
first q u a r te r  of th e  cu rren t y ea r have  shown a profit. 
I am  h ap p y  to  s ta te  th a t  th e  m anagem en t of th e  
com pany’s p roperties by  th e  m anaging  firm is 
g iv ing  e n tire  sa tisfaction .

T he resolu tions were carried  unanim ously .

40



T H E  M IN IN G  M AGAZINE

E S P E R A N Z A  C O PPER  A ND SU L P H U R  CO., LTD.
Directors : T . D. L aw th er (Chairman and M anaging Director), A rth u r H enderson, D avid  Maxwell, C. H . 
G raham , J . E . W . Lom as, L auchlan  Rose. Secretary: F . A. Cassini. Office: 310, C axton House, London,

S.W . 1. Formed 1906. Capital issued : ¿300,000 in  ¿1 shares.
Business : H olds in te res ts  in  copper and  sulphur p roperties in  Spain and  Cyprus.

The an n u al general m eeting  of th e  E speranza th e  w estern end of th e  island. I t  also owns freehold
Copper and  Sulphur Com pany, L td ., was held on surface property  around Lym ni m ine extending to
June  12 a t  C axton H ouse, S.W ., Mr. T. D. L aw th er some 200 acres. L as t year i t  was decided to  a tta ck
(Chairm an and  M anaging D irector of th e  company) th e  low-grade m ineral by  th e  opencast m ethod,
presiding. and  th e  work of overburden rem oval has since

The C hairm an, in  m oving th e  adoption  of th e  been in  progress. B y th e  end of th is  year i t  is
report and  accounts for th e  y ear 1929, referred first expected th a t  th e  overburden will be sufficiently
to  th e  various item s. H e proceeded to  say  th a t  advanced to  allow of m ineral ex traction  and the
th e  com pany was m ain ly  in te rested  in  its  tw o laying down of m ineral heaps for lix iv iation , and
subsidiaries, th e  Seville Sulphur and  Copper th en  th e  production  of copper p recip ita te  will
Com pany, L td ., operating  in  Spain, and  th e  Cyprus commence. One of th e  overburden ad its  has
Sulphur and  Copper Com pany, L td ., operating  in  passed through some clean pyrites of good quality ,
th e  Crown Colony of Cyprus. sim ilar to  th e  py rites discovered, also accidentally,

A fter referring  to  some of th e  difficulties in  1914 a t  Skouriotissa.
experienced during  th e  w ar, th e  C hairm an In  our 30 square miles concession area  there
continued :—The shipping of Seville ore is th e  only are o ther po in ts aw aiting  developm ent besides
rem aining difficulty, which th e  ropew ay scheme is th a t  a t  Lym ni to  which I have ju st been referring,
specially designed to  solve. Very extensive a lte ra- b u t th e  work here involves drilling and is in  the
tions to  th e  p o rt of Seville have been undertaken  n a tu re  of m ining adventure ; th e  m oney spent
by th e  Spanish G overnm ent in  recen t years, b u t m ust be risked, and so far our subsidiary has had
un fo rtunate ly , our p ie r is le ft high and  d ry  as little  m oney available. I t  will, however, be the
th e  resu lt of these  a lte ra tions, and  in  consequence subject of fu ture  proposals to  you— one th in g  a t
a new p ier has been designed and  is expected to  a tim e is good practice in  mining,
be ready  shortly . The im provem ent in  shipping I hope th e  foregoing is sufficient to  indicate
conditions accruing from  th e  ropew ay w ill a ltoge ther to  you th a t  our cap ita l is well invested in  substan tia l
revolutionise th e  fu tu re  of Aznalcollar. m ining properties, each valued on a  very  low basis

Of th e  Cyprus p roperty , in  which th ey  held over and each w ith  considerable prospects for th e  future
th ree-fourths of th e  shares, th e  C hairm an said in  th e  profitable exploitation  of known m ineral
th is  com pany owns a  m in ing  concession 30 square ore reserves as well as in  opening up new reserves,
miles in  a rea , s itu a te d  near th e  tow n of Polis, in  The report w as unanim ously adopted.

A  SKETCH
OF

MALAYAN MINING
By J. B. SCRIVENOR.

4 2  I llus tra tions .  Price I Os. 6d.

In lighter vein, this is an entertaining and interesting description 
of modern Malayan tin fields.

C O N T E N T S .
H istory  of Gold and Tin Mining in M alaya— M ethods of m ining followed by indigenous 

inhabitants and by the Chinese— Present m ethods—Tour of the tinfields, pointing out scenery, 
topography , and geology— Different races and m odes of life, superstitions, and local magic.

THE TECHNICAL BOOKSHOP
(B ook  D e p a rtm e n t o f T he  M in in g  M a g a z in e ),

724, SALISBURY HOUSE, LONDON, E.C.2.
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P r o f e s s i o n a
A D D I C K S ,  L a w r e n c e ,

C onsult in g:  E n g in e e r ,
B el A ir, M ary la n d , U .S .A . 

Cables : Galia, N ew  Y ork.

_ .  _ T e l.:  M etropolitan  7751.
A G N E W , J o h n  A.,

49, M oorgate  L ondon , E .C . 2.
C ables: L in g u lin a , L ondon .

A G U I L A R - R E V O R E D O ,  J .  F.,
M i n i n g  E n g in e e r ,

C asilla  900, L im a , Peru.

A L D R I D G E ,  W a l t e r  H .,
M i n i n g  a n d  M e t a l l u r g i c a l  E n g in e e r ,

41, E ast 42nd 8treet, New York.

A L L A N ,  C l y d e ,
M i n i n g  E n g in e e r ,

P.O. Jos, N o rth e rn  N ig e ria .

A N D E R S O N ,  R o b e r t  J . ,
C o n s u l t a n t  on  A lu m in iu m  M e ta l lu r g y ,

16,200, H ill ia rd  R oad , L akew ood , C leveland , 
Ohio, U .S.A .

A S H C R O F T ,  E d g a r  A.,
C o n s u l t i n g  M e t a l lu r g i s t ,

N ew  M ethods in  M eta llu rgy . 
W a y eH o u se  L a b o ra to r ie s , n r . A sh b u rto n , S .D evon . 
C ables: N utalgy , A shburton .

B A N K S ,  C h a r l e s  A.,
M i n i n g  E n g in e e r ,

Paoifio B uild in g , H as tin g s  S tre e t, W ., 
V ancouver, B.C.

C ables : B ankca ._________ C ode: B edford  M cN eill.

B A R R Y ,  J o h n  G.,
C o n s u l t i n g  M i n i n g  G e o lo g i s t  an d  E n g in e e r ,

609, M ills B u ild ing , E l P aso , T exas. 
C ables: Bargo. C ode: B edford McNeill.

B A R T O N ,  D o n a l d  C . ,
C o n s u l t i n g  G e o lo g i s t  and  G e o p h y s i c i s t

S p ec ia lis t: E o tvos T o rs io n  B a lan ce . 
P e tro le u m  B u ild in g . H ouston, T exas .

'P hone : M etropolitan  3018.

B A T E M A N ,  H . B e r t r a m ,
G e o p h y s ic a l  P r o s p e c t i n g ,

G eo p h y sica l C om pany fE lbof),668,S alisb u ry  H ouse, 
Cables : Elbofcompy. London.________ L o n d o n . E .C . 2.

/ D i r e c t o r y
B E A T T Y ,  A. C h e s t e r ,

25, Broad S treet, N ew  Y ork . 
No professional work enterta in ed .

B E S T ,  J a m e s  P . ,
M i n i n g  & M e c h a n i c a l  E n g i n e e r

(A lluvials),
P.O. G udi, P la te a u  P rov ince , N. N igeria .

Code : B room ha ll.

Tel. : M etropolitan  2655.

B E W I C K ,  M O R E I N G  &  C o . ,
62, L ondon  W all, L o n d o n , E .C . 2.

C ab les  *• B ew ick .

B L A C K M A N ,  H .,
M i n i n g  a n d  S t r u c t u r a l  E n g in e e r ,

E xplo ra tions, E x am in a tio n s , an d  D evelopm ent in  C anada. 
Boom 523 ; 276, S t. Jam es S treet, M on trea l, Que., C anada.

B O I S E ,  C h a r l e s  W.,
M i n i n g  E n g in e e r ,

F o re ig n  E x p lo ra tio n ,
Room  1507—14 W a ll Street . New  York.  

C ables : M ukeba.

B O T S F O R D ,  R . S . ,
M i n i n g  E n g in e e r ,

F ra s e r  B ra c e , L td .,  M edellin , C o lom bia, S. Am. 
265, G resh am  H ouse , L o n d o n , E .C . 2.

B O Y D ,  J u l i a n ,
C o n s u l t i n g  M i n i n g  E n g i n e e r ,

1014, C e n tra l B u ild in g , L os A ngeles, C a lifo rn ia . 
C ables : B oyd ite .

B O Y D E L L ,  H. C . ,
M i n i n g  G e o l o g i s t  a n d  E n g i n e e r ,

310, M cK innon  B u ild in g , T o ro n to , C an a d a . 
C ab les : H usky .

B O Y E S ,  H . H . W .,
M e s s r s . F o l e y , B o y e s , B u t l e r  &  P e e k , 

C o n s u l t i n g  a n d  M i n i n g  E n g in e e r s ,
P .O . Jo s , N o r th e rn  N ig e ria .

C ab le s : F o y es . Jo s . C odes: B en tley , B ro o m h a ll.

T e l. : M e tro p o lita n  6144.
B R O A D B R I D G E ,  W a l t e r ,
C o n s u l t i n g ,  M i n i n g  & M e t a l l u r g i c a l  E n g in e e r ,
M inera ls  S ep a ra tio n , L td ., 62, L o ndon  W all, E .C . 2. 
C able : R ills to p e , L ondon.

B R O D I E ,  W a l t e r  M .,
M i n i n g  E n g i n e e r  a n d  M e t a l l u r g i s t ,

1807, P h e lp s  P lace , W ash in g to n , D .C ., U.S.A.
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