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EDITORIAL
IN recognition of the distinguished services 

rendered by Sir Harold Carpenter in 
the advancem ent of m etallurgical science 
and of his researches he has been awarded 
the Bessemer Gold Medal by the Iron and 
Steel Institu te .

T H E forty-fifth annual issue of Skinner’s 
“ Mining Year Book ” appeared last 

m onth. This work of reference becomes of 
increasing value to  all associated w ith the 
m ining industry, containing as it does 
particulars of the chief m ining companies 
operating in all parts of the world.

TH E H oliday Course in Economic Geology 
which has been held a t the Camborne 

School of Mines since 1919 has been arranged 
for the six weeks from Ju ly  6 to  August 14. 
The course appeals to engineers and geologists 
home on leave, as it comprises laboratory 
and field work, including geological excur
sions, visits to mines, and field mapping.

AN invitation  to hold the 1932 autum n 
m eeting of the In stitu te  of Metals in 

the U nited States, tendered by the American 
In stitu te  of Mining and Metallurgical 
Engineers and the American Iron and Steel 
Institu te , has been accepted. A provisional 
committee of organization has been formed 
in New York to prepare reception plans for 
the visitors and a programme and tim e-table 
have been issued.

REA D ERS of the M a g a z in e  will notice 
in th is issue w hat may be called a 

new feature under the heading of “ Notes on 
Practice.” I t  is our hope th a t th is will 
become a regular addition to the contents, 
but the realization of th is aspiration will 
depend on the number and character of 
the contributions received—in other words, 
on the co-operation of those in a position 
to im part information.

r I^ H E  records of the International Con-
1- ference on Silicosis, held a t Johannes

burg in August last, have now been published 
by the In ternational Labour Office. In 
addition to reports of the thirteen sittings 
of the conference, the whole of the papers 
presented are now available. These cover

the present position w ith regard to  silicosis 
in all the chief countries of the world, 
the sta te  of research in South Africa being 
particularly well exemplified.

BY an Order of the President of the 
Republic, a uniform m ining law has 

been enacted for the whole of Poland, with 
the exception of U pper Silesia. This law 
will become obligatory in Upper Silesia as 
soon as it  has been accepted by the 
autonom ous Silesian Seym. The Act will 
come into force on Jan u ary  1 next and on 
th a t date the German, A ustrian, and Russian 
laws which have h itherto  been applicable 
in the three respective provinces of Poland 
will become invalid.

R E FE R E N C E  to the proposed separation 
of crystallography from mineralogy 

and petrology in the D epartm ent of 
Mineralogy a t Cambridge was made in the 
M a g a z i n e  for February, 1929. The report 
of the Council of the Senate on th is D epart
m ent has now been issued and it has been 
decided th a t all th a t can be done a t present 
is to  substitu te  a Professorship of Mineralogy 
and Petrology for the present Professorship 
of Mineralogy, the claims for a chair in 
crystallography being held to be of less 
urgency.

TH E engineering profession and par
ticularly  th a t branch which is con

cerned w ith power generation has lost 
one of its greatest exponents by  the death 
of Sir Charles Parsons. The steam  turbine— 
the invention of which m arked the greatest 
advance in th is field since the tim e of W att— 
for the development and application of 
which so much is due to h is genius and 
perseverance, no t only revolutionized marine 
propulsion, bu t is now the means by which 
nearly all the electricity produced by steam 
power is derived.

FOLLOW ING on the inaugural dinner of 
the Association of Scientific and 

Technical Institu tions which was held in 
November last, an appeal for funds for the 
projected central building in London has 
been addressed to individual members of 
the constituent bodies by their respective 
councils and presidents, f t  is estim ated th a t 
£500,000 will be required to defray the cost
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of the complete building and it will be 
necessary to  secure £100,000 in cash by 
June  24 next, when the  options on the site 
expire. A substantial sum has been received 
towards this amount.

r I ''H E  B ritish Industries Fair, to which 
1  detailed reference is made elsewhere 

in th is  issue, was held last m onth for the 
twelfth successive year in London and 
Birmingham. I t  continues to  increase in size 
and importance and th is year, in spite of 
prevailing economic depression, is stated 
to  have been be tte r attended than  previously. 
There must, however, be m any visitors, 
especially those from abroad, who look 
forward to  the tim e when it will be found 
possible to  hold the entire exhibition in one 
place, as foreshadowed in the report 
of the com m ittee, presided over by 
Lord Chelmsford, which has been considering 
the future scope of the Fair.

Em pire M ineral R esou rces
Any step which can justly  be held to 

expand the knowledge ot the public in respect 
to the importance of our Im perial mineral 
wealth and which a t the same tim e enables 
it to appreciate, to  however small an extent, 
the valuable work which has been and is being 
done by the Mineral Resources D epartm ent 
of the Im perial In stitu te  is worthy of 
commendation. I t  is pleasurable, therefore, 
th a t reference can be made to  the excellent 
little exhibition of the mineral resources of 
the Em pire a t the Im perial Institu te , which 
was opened last m onth by Mr. Amery, 
and a t which an address was subsequently 
given by Sir Robert Horne. The exhibition 
itself, w ith  the co-operation of the various 
governments, has been arranged on a 
geographical basis, coloured diagrams and 
maps being supplemented by show cases of 
ores, metals, and other industrial products. 
In addition, arranged in the appropriate 
colonial groups, there are displayed about 
tw enty large-scale diorama models illus
tra ting  the winning and employment of 
minerals, whilst a num ber of cases lent by 
the Royal Mint afford enlightenm ent on 
coinage and casting technique. Reference 
should also be made to  the cinema, where 
films illustrating mineral industries overseas 
are shown a t frequent intervals.

In  connexion with the exhibition the 
D epartm ent has published " A Survey

of the Mineral Position of the British 
Em pire,” 1 which, after a brief comparison 
of the mineral outputs of the Em pire with 
those of the rest of the world, based on the 
figures for 1913 and 1928, surveys each 
of the dominions and colonies in turn, 
giving their mineral outputs and their 
imports, indicating the country of origin 
of the la tter. Such work, sta tistical as it 
all is, gives nevertheless a clear insight into 
the dependence which all countries m ust 
place on outside sources for certain mineral 
supplies and shows, in addition, how near 
the Em pire is, when considered as a unit, 
to mineral independence, although no 
particular part of the Em pire can claim to 
be well placed in th is respect. For the 
purposes of comparison, the minerals of 
industry have been divided into four groups : 
First, those minerals, such as gold, nickel, 
and tin, which the world im ports largely 
from the E m p ire ; secondly, minerals of 
which the Em pire has ample supplies and 
an exportable surplus, such as lead, zinc, 
silver, and m anganese; thirdly, those 
minerals for which the Em pire depends to 
a certain extent on foreign countries, but 
of which it has great resources, as, for 
example, copper, aluminium, iron, tungsten, 
and m olybdenum ; and, fourthly, those 
minerals such as petroleum, potash, sulphur, 
and radium, of which the Im perial resources 
are comparatively small or negligible. It 
is comforting to reflect, however, th a t for 
the two chief mineral needs of the civilized 
world—coal and iron ore—the Em pire can 
draw upon enormous resources, while liquid 
fuel, for which we are now so dependent on 
the rest of the world, m ust in tim e be 
increasingly supplied by the treatm ent of 
coal and oil-shale, of which ample Imperial 
supplies are available.

In the past, although the M a g a z in e  has 
frequently drawn atten tion  to the valuable 
work done by the staff of the Mineral 
Resources D epartm ent, it is probable tha t 
much of its activity  has not been thoroughly 
appreciated. The statistical side is doubtless 
well known, as m any have had occasion 
to make use of it, but it is feared th a t this 
cannot be said of the research and testing 
work carried out in its laboratories and it is 
felt th a t if th is was known to a wider circle 
much greater use would be made of what 
m ust be regarded as an extremely valuable 
Government department.

1 London : H.M. S ta tionery  Office. Price 2s.
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T h e  In stitu tion  M eetin g

W idely differing problems confronting 
the m ining engineer were covered by the 
th re e . papers presented a t the February  
meeting of the Institu tion . Two of these, 
“ The Sampling and Estim ation of Bore- 
Hole Cores and Sludges,” by D. K. F. 
MacLachlan, and " Check Sampling of 
Diamond Drill-Holes a t the Trepca Mines, 
Yugoslavia,” by G. F. H atch, were 
concerned w ith the accurate in terp re ta tion  
of bore-hole sampling results in to ta lly  
different types of ground. A digest of 
Mr. M acLachlan’s paper, which deals with 
practice on the N orthern Rhodesian copper 
belt, will be found elsewhere in th is issue. 
The th ird  paper before the m eeting— “ Clay 
Mining in South D evon,” by Cyril 
Brackenbury—covered the m ethods used 
in the extraction of p o tte r’s clay from the 
Bovey Tracey beds, near Newton Abbot.

The intensive application of diam ond drill 
work in the prospection of the copper-bearing 
rocks of N orthern Rhodesia has been 
necessitated largely in order th a t deep holes 
m ight be driven to prove the ore horizons 
to the bottom  of the synclinal folds in which 
they occur. D uring the shallower work on 
the fold-limbs the shot-drill was usually 
employed, as was the case in the sampling 
of the American porphyry deposits. In 
the deep work w ith the smaller-cored 
diam ond drill core recovery is often 
extrem ely poor and the necessity for careful 
correlation of sludge and core samples 
becomes of extreme importance. The methods 
by which th is was ensured are clearly brought 
out in Mr. M acLachlan’s paper, the m ain 
point being th a t a t the end of each run the 
drill is stopped and the hole thoroughly 
washed to bring up all sediment which would 
correspond to ground cut during the run. 
I t  m ight be as well, perhaps, to  emphasize 
here the various difficulties which have to 
be surmounted. The author considers them  
to  be : F irst, to  prevent sludge being
absorbed by the country rock ; secondly, 
to  prevent sludge dilution ; thirdly, to ensure 
th a t the heaviest mineral grains are brought 
to  the surface ; and, fourthly, to see th a t 
sulphides are not retained on greasy equip
m ent. Perhaps the most interesting part of 
the paper lies in the com putation of ore 
values from combined core and sludge 
assays and the derivation of simple formula;

for the purpose. If any criticism  of general 
practice which is evidently common to the 
whole of N orthern Rhodesia can be m ade it 
m ight be to the splitting  of core-samples. 
Such practice seems quite a rb itra ry  and 
the crushing of the whole of the core would 
appear to  be the only m ethod of obtaining 
the most correct core-assay. The discussion 
arising from th is paper a t the m eeting was 
not all relevant, especially after the main 
points had been clearly dem onstrated by 
Professor Truscott and the criticism  opened 
by him. I t m ay be th a t m any who are 
acquainted w ith th is type of work are 
abroad, bu t here we would like to plead that 
more people thoroughly conversant with 
m atters under discussion should appear at 
the meetings and sta te  the ir views rather 
than  contribute their argum ents from the 
arm-chair.

D rilling in pockety, fissured, limestone 
presents a to ta lly  different problem from 
those encountered in N orthern Rhodesia. 
Here, as was pointed out by Professor Lawn, 
it is difficult to get re tu rn  w ater and con
sequently in terpretations m ust often be 
made solely on core-samples. W hen these 
are poor it m ay be possible to obtain 
correction factors, by  tak ing  into account the 
toughness of the m ineral being drilled, and so 
secure a clearer picture of the proportions of 
the various m ineral constituents of the ore- 
body. How th is  was done in the Trepca 
mines, by  driving along a horizontal bore, 
preserving the hole in tac t in the wall, and 
m aking careful m easurem ents of ore 
proportions in the preserved channel, is 
well dem onstrated in Mr. H a tch ’s paper, 
which is an excellent record of careful 
detailed work.

Finally, tu rn ing  to the paper on the 
clay mines of South Devon, we are presented 
w ith m ining problems which appear to  have 
their solution in m ethods which m ay be 
described as “ rough and ready ,” bu t which, 
by the skill which has been shown in their 
adaptation to the conditions a t Bovey 
Iracey, m ay well be the m ost economical 
to  employ. If criticism  can be m ade of this 
paper it m ight be th a t offered by Mr. De la 
Mare, who wondered w hether quicker shaft 
sinking m ight not be done by using the 
circular sheet sections employed by the 
tunnelling companies in France. ' The 
description of South Devon m ining, as 
presented by Mr. Brackenbury, is probably 
the most complete available and the au tho r 
is to  be congratulated.
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T h e Progress of R esearch

The r e p o r t1 of the D epartm ent of 
Scientific and Industrial Research for 1929- 
30, which has been issued this m onth, 
touches on several subjects of interest to 
readers of the M a g a z in e , as it comprises 
a general survey of the year’s work by the 
Advisory Council, together with a summary 
of the work carried out by  the research 
organizations connected with the D epart
m ent and reports from the various industrial 
research associations to  which the D epart
m ent has given financial assistance. The 
investigations of the D epartm ent cover a 
very wide field, but the m atters calling for 
review here are the report of the Council on 
the findings of the Geophysical Survey 
Research Committee, the summaries of the 
work done by the Fuel and M etallurgy 
Research Boards and the Geological Survey 
and Museum, and the report of the British 
Non-Ferrous Metals Research Association.

During the period mentioned the Advisory 
Council sta tes th a t it has had under con
sideration a report of the  Geophysical 
Survey Research Committee, which had 
been appointed to consider the possibility 
of initiating investigations into geophysical 
methods of underground surveys other than 
those already undertaken. The committee 
was impressed by the need for the formation 
in this country of a school of applied 
geophysics where research and instruction 
in the use of the various m ethods could be 
carried out on a proper basis, although they 
recognized th a t the subject has not been 
neglected and th a t such instruction as is 
within the resources of the mining and 
geological schools is already being given. 
They feel, however, th a t the personnel 
required for the proper application of 
geophysical survey m ethods should receive 
a training somewhat different from th a t of 
the average mining or geological student 
and stress the need for a com petent 
knowledge of physics. The Im perial College 
of Science and Technology, with its 
mining and science schools, was considered 
to be a suitable centre for the establishm ent 
of such a school. The Committee was 
empowered to  consult w ith the College 
authorities and the hope was expressed th a t 
effective steps tow ard the provision of a 
national school of applied geophysics will 
result, a hope in which we share.

The activities of the Fuel Research Board

1 London : H.M. S ta tionery  Office. Price 3s. 6d.

have been concentrated mainly on the hydro
genation of coal and tar, on a physical and 
chemical survey of the  national coal 
resources, on the laboratory exam ination of 
coal and coke, and on work on carbonization 
and gas production. In view of the rapidly 
increasing demand in this country for liquid 
fuels, special interest attaches to the work 
on the hydrogenation of coal. The Bergius 
process has been investigated at the Fuel 
Research Station for the last seven years 
and it is proposed in the near future to 
publish complete reports of the investigations 
carried out there in the series of Fuel 
Research Technical Papers. The results 
so far achieved show th a t a yield of 120-130 
gallons of motor spirit per ton of coal should 
be readily obtainable in a suitable plant, 
using a modified Bergius process. In  con
nexion with the survey of the national coal 
resources, work has been proceeding rapidly 
in all districts where laboratory accom
m odation is available and a survey of the 
Scottish coking and furnace coals has already 
been published.

Metallurgical research carried out under 
the auspices of the D epartm ent is m ainly 
in the  realm  of secondary m etallurgy, the 
principal subjects covered being the 
behaviour of m aterials a t high tem peratures, 
light alloys, research on the production of 
beryllium and titanium , on steel castings, 
ingots, and alloy steels, on the cracking of 
boiler plates, and on inclusions in steel. 
Similarly the work of the Geological Survey 
and Museum has proceeded along con
ventional lines, although attention  m ay be 
drawn to the survey of the  Cornish radium 
mines—in connexion with which it will be 
remembered an article on the  South Terras 
mine appeared in the M a g a z in e  for 
September, 1929—and to the tests of 
geophysical survey methods.

The establishm ent of new headquarters of 
the British Non-Ferrous Metals Research 
Association has already been noted in these 
columns and the notification th a t the  appeal 
for funds and increased subscriptions which 
was issued at th a t time has m et w ith partial 
success is in these times encouraging. This 
association, like the Metallurgy Research 
Board, is concerned chiefly with secondary 
m etallurgy, bu t the perseverance it has 
shown in endeavouring to overcome the 
difficulties and indifference which stand in 
the way of the introduction of new m aterials 
to old-established industries is w orthy of 
every encouragement.
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Introduction.—1 he general position 

shows little  change. The official acceptance 
of the scheme for restricting the output 
of tin  will give producers the breathing 
space necessary to weigh up the situation, 
bu t the price of th is m etal cannot show 
much advance until a reviving industry 
absorbs the present “ visible supplies.” 
The silver situation  is assuming international 
proportions and there have been recent 
suggestions for the calling of a conference 
to  discuss the stabilization of world values 
for th is metal.

T ransvaal.—The output of gold on the 
Rand for February was 800,991 oz. and in 
outside districts 38,946 oz., making a total 
of 839,937 oz., as compared w ith 914,576 oz. 
in January . The num ber of natives 
employed in the gold mines a t the end of the 
m onth totalled 209,777, as compared w ith 
209,442 a t the  end of January .

The report of Village Deep, L td., for the 
year 1930 shows th a t operations were carried 
on for the m onth of January , 1930, and th a t 
during February the mine was operated by 
the old organization for the Robinson Deep, 
L td., the control and m anagem ent by the 
la tte r company being assumed a t the 
beginning of March. The Village Deep 
reduction plant was in operation for the new 
company until June 30, when the recovery 
of gold in and about the p lant was begun, 
the net am ount recovered being £124,965. 
A subsidiary demolition clean-up is still 
going on, an extra £2,660 being recovered 
to the end of the year. E xtraordinary  
general meetings are to  be held following 
the ordinary meeting next m onth, when it 
will be proposed th a t the capital of the 
company be further reduced to £475,054 by 
the return of 4s. 6d. on each share in cash 
to the shareholders, the nominal value of 
the shares being thus reduced to  9s. 6d.

An offer of £100,000 10-year 7% 
Convertible Notes has been made to  share
holders of the L uipaard’s Vlei E state  and 
Gold Mining Company, to  be secured by a 
boating charge on the assets. The new notes 
will be convertible into shares a t 4s. per 
share a t any tim e un til December 31, 1933.

A winding accident in the South Vertical 
shaft of the R andfontein Estates Gold 
Mining Company towards the middle of last 
m onth caused m aterial damage to  the shaft 
and winding equipment. No casualties 
occurred and, although output was restricted,

the shaft was in commission by the end of 
the m onth.

The board of the Anglo American Corpora
tion, which owns large interests in diam ond 
and other mining concerns, has decided 
not to declare a d ividend on the ordinary  
shares. A year ago 22J per cent, was 
declared.

D iam onds.—The output of diamonds 
from the Union of South Africa during 
1930 was 3,163,591 carats, valued at 
£8,340,719, as compared w ith  3,661,212 
carats, valued a t £10,590,000, in the previous 
year. Mined stones totalled 2,242,460 carats 
and the values of all stones showed a m arked 
decrease. N am aqualand’s production was 
142,125 carats, bu t the value per carat for 
these stones increased by 48s.

I t  is reported from the Crown Diamond 
Mining and Exploration Company th a t in 
driving the m ain cross-cut a t the 1,100 ft. 
level the pipe was m et w ith  270 ft. south 
of the vertical projection from the 780 ft. 
level intersection. At the end of February 
the cross-cut was 122 ft. in blue ground.

Southern R hodesia.—The ou tpu t of gold 
from Southern Rhodesia during January  
was 45,677 oz., as com pared w ith  46,485 oz. 
for the previous m onth and 46,121 oz. for 
January , 1930. O ther ou tpu ts for Jan u ary  
were : Silver, 6,606 oz. ; copper, 115 tons ; 
coal, 65,075 tons ; chrome ore, 11,266 tons ; 
asbestos, 4,430 tons ; mica, 6 tons.

The report of the W anderer Consolidated 
Gold Mines, Ltd., for the three months 
ended December 31 last shows th a t the 
de-watering of the Ashton mine has been 
completed and th a t developm ent operations 
have been commenced in th a t section.

N orthern R hodesia.— During the quarter 
ended December 31 last the deepest bore-hole 
on the property of the M ufulira Copper 
Mines was completed. This hole, No. 29, 
cut the second ore-body a t a  depth  of 3,193 
ft. and showed a  true w idth  of 8'5 ft. of ore 
carrying 2-32% copper. At 3,280 ft. the 
th ird  ore-body was reached and th is  was 
found to be 43 ft. thick, carrying 4-38% 
copper. W ork on shaft sinking is proceeding, 
the Selkirk shaft having reached 202 ft., 
being lined to  th is depth.

A circular to  shareholders in Rhodesian 
Selection Trust, L td., states th a t an agree
m ent has been concluded between tha t 
company, the Bwana company, the British 
South Africa Company, and Mufulira Copper
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Mines whereby the whole of the Selection 
T rust’s mining properties in Northern 
Rhodesia are transferred to the last 
named company. Rhodesian Selection Trust 
m aintains its interest of approxim arely two- 
th irds in the properties in the form of shares 
in Mufulira Copper Mines, L td. For the 
present the Mufulira company has decided 
to complete only the first un it of its plant. 
This will treat 1,500 tons of ore per day and 
will reduce the immediate capital require
m ents of the company by about £1,500,000.

Reference was made here last m onth to 
the increased unemployment due to  the 
curtailm ent of development operations by 
the Northern Rhodesian copper mines. The 
Governor of the colony, on meeting a 
deputation of unemployed, promised certain 
measures of relief and recommended th a t 
unabsorbed men should leave the territory, 
for which government assistance would be 
given.

A circular to  shareholders of the Rio 
Tinto company states th a t an extraordinary 
meeting is to  be held th is m onth when it 
will be proposed th a t an issue of £2,000,000 
Redeemable Debentures be made. In 
particular the company proposes to invest 
in the forthcoming issue of 7% convertible 
debentures of the Rhodesian Congo Border 
Concession (now known as the Rhokana 
Corporation, Ltd.), bu t funds are also 
required to  enable it to continue its policy 
of development and expansion outside Spain.

N igeria.—During the year ended 
September 30 last the output of tin  con
centrates of Lower Bisichi (Nigeria) Tin 
Mines was 89 tons, as compared with 76 
tons in the previous year, the average value 
per ton realized being £98 14s. 2d., against 
£143 13s. 2d. The profit for the year was 
£319, which increased the balance carried 
forward to £2,336.

A ustralia.—The present low prices for 
metals continues seriously to affect the 
A ustralian producers, the N orth Broken Hill 
Company announcing its inability  to  declare 
a dividend for the present quarter. In 
addition, the Zinc Corporation has given 
sta tu to ry  notice th a t operations will be 
suspended in mid-April unless conditions 
improve.

A circular to shareholders of the W iluna 
Gold Corporation, issued th is m onth, states 
th a t the underground section is in satis
factory operation. The ore-bins have been 
filled and the testing of the plant commenced. 
The grinding section was started  on March 2 
and the flotation, roasting, and cyanide

sections will follow during the month. The 
synchronization of units will proceed as 
quickly as possible. The company also 
announces th a t a favourable report on the 
plant and property has been received from 
Mr. Carl O. Lindberg, who has made an 
examination on behalf of the New Con
solidated Gold Fields, Ltd.

A bore-hole from the 600 ft. level of the 
Ivanhoe-Horseshoe section of Lake View 
and Star, Ltd., has been put down to prove 
the continuation of the Ivanhoe-Boulder 
lode into the Horseshoe mine, where it 
has not been previously worked a t this 
level. The hole has been advanced to a 
to tal depth of 141 ft. and ore assaying 
36s. per ton was encountered between i l5 ^  
and 116 ft., while from 117 ft. to 117^ ft. ore 
assayed 50s. per ton and from 121 ft. to 
122 ft. 52s. per ton.

A company, which includes on its board 
Mr. H. E. Vail, consulting engineer to  the 
W iluna Gold Corporation, and Mr. D. F. 
McAulay, vice-president of the Chamber of 
Mines of W estern Australia, has been formed 
to re-open the Yuanmi mine, on the E ast 
Murchison goldfield.

The A rbitration Court, examining the rates 
of pay of miners in W estern Australia, has 
made a reduction of 10% in mining wages. 
This reduction came into force on March 2.

India.—A serious rock-burst occurred a t  
the beginning of the m onth in Bullen’s 
stopes of the Ooregum mine. I t  is expected 
th a t the output will be tem porarily restricted.

The results of operations on the Balaghat 
mines have been such th a t it has been decided 
to pay no dividend on the preference or 
ordinary shares.

M alaya.—The report of Gopeng Consoli
dated for the year ended September 30 last 
shows th a t 847 tons of tin  concentrates was 
recovered during the year from the treatm ent 
of 1,956,000 cu. yd. of ground, as compared 
with 962 tons from 2,097,100 cu. yd. in the 
previous year. The to ta l revenue was 
£81,419 and the working profit £57,329, as 
against £90,642 the year before. W ith the 
balance brought in there was available for 
distribution a sum of £86,520. Dividends 
absorbed £54,418 and the balance of £32,102 
was carried forward.

A circular to  shareholders in Sungei Besi 
Mines, Ltd., gives notice of a call of 3s. per 
share for the purposes of the company 
and particularly for the development of the 
Village areas. Notice is also given of the 
formation ot a  new company, to be known 
as Pelepah T in Dredging, Ltd., which will
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take over the area of 1,092 acres in the 
S tate of Johore, the options for a sub-lease 
over which are held by the Sungei Besi 
company. The new company has a nominal 
capital of £200,000, in 5s. shares, the issued 
capital being £175,000, £25,000 of which 
will be issued to Sungei Besi Mines in return 
for the transference of their rights in the 
property. In  addition Sungei Besi will 
borrow £125,000 and will apply for 500,000 
shares in the  new company. The m ain 
selected section of the Pelepah area covers 
approxim ately 974 acres containing
49,682,000 cu. yd., averaging 049  katty , 
the average depth being 31 6 ft. Steps 
have been taken for the building of a  dredge 
and it is estim ated th a t w ith tin  a t £120 
per ton  the annual mine profit will be 
£25,950.

B razil.—W ith the declaration of the 
ordinary dividend usually m ade a t th is tim e 
of the year, the directors of the St. John 
del Rey Mining Company have announced 
th a t they propose to  pay a centenary bonus 
of 2 |% , which will make a to ta l d istribution 
of 12-J-% for the year.

P anam a.—Following the arrival of Mr. 
Hugh F. M arriott in the country, the Panam a 
Corporation have announced th a t the three 
plants a t the Remance mine, E l Mineral, 
and Cana (Sabalo workings) will all have 
commenced production by the end of th is 
m onth.

M exico.—The scheme for the reorganiza
tion of the share and debenture capital of the 
W est Mexican Mines, approved in November 
last, has since been confirmed by an order 
of Court. An offer is now being m ade to 
shareholders of 500,000 “ B ” shares of 
2s. each.

Canada.—The International Jo in t Com
mission, set up to  assess the damage done 
by deleterious fumes from the Trail Smelter 
of the Consolidated Mining and Smelting 
Company to  orchards and farms in the 
S tate of W ashington, has made an award 
of $350,000 against the company.

W ales .—An extraordinary m eeting of 
the English Crown Spelter Company will 
be held a t Swansea th is  m onth, when an 
offer of £50,000 for the goodwill, leasehold 
and other property, and fixed p lant and 
m achinery of the works a t Swansea, made 
by A ustral Development, will be considered. 
The sale, if carried out, is expected to  provide 
a balance, after paym ent of all debts and 
liabilities,w hich will perm it of a distribution 
of 3s. per share.

Cornwall.—During 1930 the profit of 
Tehidy Minerals was £8,035, which, with 
the am ount of £9,384 brought in, gave 
an available to ta l of £17,419. Of th is 
am ount £5,000 has been placed to  reserve 
and £7,350 distributed as a dividend, equal 
to 24%, leaving a balance of £5,069 to  be 
carried forward.

Borax C onsolidated .—The profit of 
Borax Consolidated, L td ., for the  year 
ended September 30 last was £163,447. 
After adding the balance of £208,675 brought 
in and m aking various appropriations, 
allowance for debenture interest, and 
preference dividends there rem ained a 
balance of £191,249, which was carried 
forward. The com pany has acquired an 
interest in an im portan t potash company in 
the U nited States. The R asorite mine, in 
California, is now in  full operation, as is the 
new refinery a t W ilmington.

B ritish  South A frica C om pany.— 
During the year ended Septem ber 30 last the 
profit of the B ritish  South Africa Company 
was £409,762, which, w ith  the balance of 
£686,724 brought in, gave an available total 
of £1,096,485. A dividend of Is. 3d. per 
share absorbed £449,432 and the balance of 
£647,053 was carried forward. An account 
of m ining activities and results in Rhodesia 
by Mr. E. H. Clifford accompanies the report. 
In  it he states th a t, apart from the discovery 
of rich ore on the Chingóla gran t of the 
Rhodesian Congo Border Concession, work 
on the various concessions has not during 
the  year under review resulted in  any 
other valuable discovery.

London Tin C orporation .—The report 
of the London T in Corporation, L td., for 
the year ended Septem ber 30 last shows a 
profit of £274,290, as compared w ith  £137,035 
in the preceding year. After adding the 
sum of £48,598 brought forward, there was 
an available balance of £312,752, of which 
£118,941 was distribu ted  as dividends.

Tin.—The in ternational scheme for the 
regulation of the production and export 
of tin , which, after recognition in principle 
by the home governm ent, was finally 
agreed to th is m onth, recognises a basic 
figure of 145,000 tons. The in itia l quotas 
of the four countries coming into the scheme 
a t its commencement have been assessed a t 
125,770 tons, d istribu ted  as follows : Malaya, 
53,853 tons ; Bolivia, 34,260 tons ; N ether
lands E ast Indies, 29,910 to n s ; ' Nigeria, 
7,750 tons. The scheme took effect as from 
the beginning of March.



THE RANDFONTEIN ESTATES
By G. H . B E A T T Y

T h e  author, who is Consulting Engineer to the Johannesburg C onsolidated Investment Com pany, L td., 
operation of this well-known producer on the F a r W est R and.

describes the

H is t o r y .—Gold mining in the Rand- 
fontein area has been associated with the 
name of the late Sir J . B. Robinson from the 
earliest prospecting operations until 1917, 
when the control was taken over by the 
Johannesburg Consolidated Investm ent Com
pany, Limited, which company is under the 
permanent chairmanship of Mr. S. B. Joel.

Fergusson, and Van Hulsteyn. The Rand- 
fontein Central Gold Mining Company was 
formed in 1907 to acquire the Block A, 
M ynpacht, and W est Mines and subsequently 
absorbed the remaining abovementioned 
properties. Finally in 1924 the Randfontein 
Estates Gold Mining Company and the 
Randfontein Central Gold Mining Company

The Randfontein Estates Gold Mining 
Company was formed in April, 1889, as a 
finance company and a long sequence of 
flotations, divisions, and amalgamations 
followed. Prior to  the Boer W ar all the 
following mining companies were registered 
and some had started  milling operations : 
Stubbs, Porges, South, N orth, Robinson 
Randfontein, Block A, Mynpacht, West,

were amalgamated, the la tte r company 
having acquired the Randfontein Deep Gold 
Mining Company’s assets in 1920.

The mine to-day handles approxim ately 
one-twelfth of the to ta l tonnage of the 
W itw atersrand goldfields. Its 600-stamp 
mill is one of the largest crushing units under 
one roof in the world. From  the commence
m ent of operations un til December 31, 1930,
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the company has milled 49,843,434 tons of 
ore, from which 14,019,022 oz. of fine gold 
have been recovered, valued a t £59,549,020.

P r o p e r t y .—The present holdings of the 
company consist of freehold rights over an 
area of 30,540 acres and the gold m ining 
rights under 1,838 acres of m ynpachts and 
2,690 gold m ining claims. The township of 
Randfontein, situated  27 miles west of 
Johannesburg, is on the mine property.

G e o l o g y .—The Upper W itw atersrand 
System—which includes all the reefs which 
carry gold in large quantities on the W it
w atersrand—underlies the m ajor portion of 
the area held by the Randfontein E states 
Gold Mining Company.

Series between these two faults has been 
eroded. To the north-w est of the W itpoortje 
fault are the Randfontein E states, the W est 
R and Consolidated Gold Mining Company, 
Luipaardsvlei E state, and the French Rand 
Mines.

South of R andfontein the W itw atersrand 
beds are overlain by a th ick  covering of 
dolomite, which makes prospecting difficult 
and costly, so th a t very little  work has been 
done to  ascertain w hether the gold-bearing 
reefs are w ithin economic reach. On 
portions of the R andfontein area the W it
w atersrand Series is overlain by unconform- 
able s tra ta  of much more recent deposition, 
namely, the Black Reef Series, which has

— Randfontein Estates 6 M C. {Witwatersrand) Ltd— 
—  P L A N  N 9 1A—

showing Areas excavated on Main i?eef and Kimberley f?eef Series 
--------------------------------------------------7A Miles---------------------------------------------------

F ig .
The Main Reef Series, which is the most 

im portant gold carrier in the W itw atersrand 
System, has a  general strike east and west 
and dip to the south, bu t where th is Series 
enters the R andfontein property from the 
east there is a bend resulting in the strike 
changing to north and south w ith the dip 
to  the e a s t ; th is strike and dip persist 
through the greater portion of the property. 
Near the south boundary, however, the 
strike changes to  east and west w ith the dip 
to the north  un til the Series is cut off by 
the W itpoortje fault. (See plan after 
Dr. Mellor, Fig. 1.)

The W itpoortje fault, one of the major 
faults on the W itw atersrand, dips almost 
vertically and the country to the south-east 
of th is fault, and between it  and the Roode- 
poort fault, is upthrown approxim ately
7,000 ft., w ith the result th a t the Main Reef

l a .

suffered considerable erosion, but when 
present is found in certain areas to  contain 
payable conglomerates.

The following conglomerates are worked on 
the com pany’s property The Black Reef, 
the Kimberley Series, the B ird Series, the 
Main Reef Series.

Black Reef.— This is a com paratively 
unim portant source of gold and the values 
are irregular. The reef lies horizontally at 
shallow depths and is, therefore, easy to 
prospect. Several areas of th is reef have 
been proved and are now being m ined a t a 
profit. Owing to  the shallow depth  the 
conglomerates have become oxidized and 
present a  characteristic appearance owing to 
solution of the original pyritic  content which 
has left the body honeycom bed; th is is 
usually an indication of fair values. The 
w idth of the conglomerate found in the Black
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Reef Series varies from a few inches to 
several feet and gold contents up to a few 
ounces per ton are occasionally found.

Kimberley Series.—This series comprises 
a great thickness of conglomerates and 
quartzites, the m ajority  of which have no 
economic importance. Two horizons a t 
Randfontein, however, show a sufficient 
concentration of gold to  w arrant exploita
tion—these are known locally as the Horsham 
(the upper bed) and the Lindum Reefs (the

mined. (See Plan and Section Fig. No. 3.) 
The reefs vary in thickness, bu t are worked 
at an average stoping w idth of 49 in., and 
the average yield from th is series is 4 dw t. 
per ton.

Bird Reef Series.—This horizon of con
glomerates of the W itw atersrand Series is
1,500 ft. above the Main Reef Series ; it is a 
wide reef and is worked a t a stoping w idth 
of approxim ately 5 ft. The gold is not 
regular in its occurrence in  th a t it changes

S e c t i o n  t h r o . A - B

0 500 1000 1500 3000 2530 3poo Feet ■

F i g . 3 . — P l a n  a n d  S e c t i o n  o f  B a t t e r y  R e e f  W o r k i n g s .

lower bed). The Horsham Reef is some 150 ft. 
above the horizon of the Lindum Reef, which 
la tter is approxim ately 5,000 ft. above the 
Main Reef horizon. (See Sections Figs. Nos. 
2a and 2b.) These reefs are characterized 
by high pyritic content and include rounded 
pyrite nodules term ed buckshot. The pebbles 
in the reef vary in colour from black to milky 
white or colourless quartz, and pebbles of 
chert are common. The occurrence of buck
shot pyrites is often an indication of good 
values. The Kimberley reefs form a trough 
on this property, the bottom  of which pitches 
north ; both sides of the trough are being

horizons w ith no apparent structu ral a ltera
tion in the appearance of the conglomerates, 
which occasions difficulty in following the 
value.

M ain Reef Series.— This— the m ost im 
portan t—series has a strike of over seven 
miles on the Randfontein E sta tes’ property.

The Main Reef Leader, which is of the  
greatest economic value in the Near W est, 
Central, East, and F ar E ast areas of the 
W itw atersrand, loses its value west of 
Roodepoort ; its  norm al position between 
the Main and South Reefs is m arked only by  
an occasional pebble in the R andfontein
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area. The two other reefs of th is series are 
worked, namely, the South Reef (locally 
known as the Leader) and the Main Reef 
(known as the W est Reef).

The South Reef on th is property has an 
average thickness of 8 in. and frequently 
separates into two or three bands ; the 
bottom  band, which carries the highest 
values, seldom exceeds 2 in. in w idth and is 
often only represented by a carbon leader in 
which an occasional pebble occurs. This 
carbon leader, which is composed of small 
granular particles of carbon, appears like a 
pencil line and is the only indicator on 
occasions of a reef carrying a high concentra
tion of gold which is visible to the naked eye. 
The pebbles of the South Reef are generally 
well rounded glassy quartz of a smoky or 
whitish colour set in a grey siliceous m atrix .

The Main Reef, which lies 108 ft. below the 
South Reef, consists of a medium pebbled 
conglomerate averaging 12 in. in width, but 
varying from several feet to an ill-defined 
stringer ; in the la tte r case the gold content 
is low. The pebbles are well-rounded black 
or white quartz w ith some chert pebbles of 
angular shape. The m atrix  is a dark pyritic 
quartzite .

Below the Main Reef there are several bands 
of conglomerates which, although almost 
barren of gold, have definite characteristics, 
m aking their identification possible and thus 
their occurrence is of some use as a means 
of locating horizons.

The Main Reef Series has a dip approxi
m ating 57° between surface and a depth 
of 4,000 ft., and it  is apparent, therefore, 
th a t if this dip had persisted the ore available 
for extraction would be lim ited by the 
depth to which it  could be worked owing to  
conditions of tem perature and pressure. I t  
m ay be mentioned th a t mining is being 
carried on in the Central R and area a t a 
depth of more than 7,500 ft. below surface. 
Fortunately, the geothermic gradient on the 
W itw atersrand is flat, being 1° F. per 220 ft. 
descent, but owing to the abundant use of 
w ater as a preventative against the formation 
of dust the mine air approaches saturation. 
Pressure, whilst cheapening the cost of rock 
breaking, increases the cost of the support of 
workings and constant care is necessary to 
avoid or minimize the effect ot rock-bursts.

As the Kimberley Series has been proved 
to occur in the form of a trough (Fig. No. 3), 
the bottom  of which is 1,700 ft. below 
surface, the depth of the underlying Main 
Reef Series can be deduced w ithin certain

limits, depending on the thickness of the 
s tra ta  between them. All available data 
have been closely studied, and it would 
appear th a t a great proportion, if not all the 
Main Reef Series west of the W itpoortje 
fault, occurs above the horizon a t which 
depth alone would prevent exploitation. This 
theory is being substantiated  on the Rand- 
fontein E sta tes’ property by the progressive 
flattening of the series apparent in the lower 
levels of the mine. To illustrate th is sections 
have been prepared (Figs. Nos. 2a, 2by 2c).

M in i n g .—As has been mentioned, the 
property is an amalgamation of m any mines. 
W hen the Johannesburg Consolidated Invest
m ent Company took over the adm inistration

in 1917, mining operations were served 
through the shafts sunk by the independent 
mines. These in the higher grade section of 
the property covered a strike of 17,000 ft. 
of the Main Reef Series. Hoisting and 
pumping operations were conducted through 
eleven shafts, comprising two main inclines, 
five sub-inclines, three main verticals, and 
one compound shaft. The eleven shafts were 
served by 20 hoists, 57 engine drivers, and a 
host of skipmen, banksmen, and shaft 
timbermen. In 1919 1,236,000 tons were 
hoisted through these shafts a t a cost of
2-363 shillings per ton from an average depth 
of 2,300 ft. The w ater pum ped from the 
area averaged about 3,750,000 gallons per 
day ; the pumping plant consisted of 93 units 
situated  in 33 pump stations. Pum ping costs 
for the year 1919 equalled 2-15 shillings per
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ton crushed. The condition of the shafts and 
the pumping plant was deplorable, as many 
of the shafts, pump stations, sumps, etc., were 
in  caving ground. W ith the change of 
control in 1917, it was apparent th a t a 
complete reorganization was essential and 
no time was lost in starting  two modern 
shafts to eliminate nine old ones, and to 
centralize the pumping plant in one station

of the mine is of most economic im port
ance and has, therefore, been most extensively 
mined. This section has a strike of 19,000 ft. 
north  and south and the reefs dip steeply to 
the east and tend to flatten in depth, as 
shown in the sections. Compared w ith other 
mines of the Rand, the strike and dip are 
regular, the distribution of gold is even, and 
faults and dykes are of minor importance.

F i g . 6 . — P l a n  s h o w i n g  M e t h o d  o f  O v e r h a n d  S t o p i n g ^ a n d  S u p p o r t  o f  W o r k i n g s .

with four centrifugal units, each having a 
capacity of 80,000 gallons per hour. The 
reorganization was completed in four years, 
and in the meantime development and mining 
methods had undergone a complete change.

At the present tim e ore is being won from 
the four different reef series in the following 
proportions :—Black Reef Series, 2-7% ; 
Kimberley Reef Series, 20-1% ; Bird Reef 
Series, 2-7% ; Main Reef Series, 74-5%. 
he south ern half of the Main Reef Section

The Main Reef Section is served by three 
m ain vertical shafts. Two are of the rect
angular type of shaft 27 ft. 9 in. by  12 ft. 1 in. 
outside timbers, and are approxim ately 
4,700 ft. deep ; the th ird  shaft, sunk for the 
purpose of ventilation, and to carry the pump 
columns and cables, is a  circular shaft, 22 ft. 
in diam eter and 3,421 ft. deep.

Owing to  the desirability of adding to the 
hoisting capacity of this section, a fourth 
shaft is now being sunk. This shaft, which



144 TH E M INING MAGAZINE

is a seven-com partm ent rectangular type, 
42 ft. long and 8 ft. wide, was sunk by the 
old Randfontein Deep Company to a depth 
of 2,083 ft. and was abandoned in 1912 when 
th a t company ceased active m ining opera
tions. In  the interval the shaft had collapsed, 
but has now been repaired and sunk to below 
3,600 ft. The shaft will reach its ultim ate 
depth of 4,600 ft. in the first half of 1931, 
and will then become the th ird  main service 
shaft for the southern portion of the Main

Reef Section of the mine. The headfram e at 
th is shaft (129 ft. high) is shown in Fig. 4. 
These three shafts will readily  handle the 
required tonnage and m aterial.

Development is being carried out on the 
northern sections of the Main Reef Series, 
bu t a t present they m ay be considered as 
unim portant from a tonnage production 
standpoint.

The m ethod of working the ore-bodies is 
by means of haulages driven approxim ately

l i
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70 ft. in the footwall of and parallel to 
the  Main Reef. These are 9 ft. by 9 ft. and 
are driven a t 200 ft. vertical intervals. 
Cross-cuts from these haulages are run out 
to  the two reefs a t intervals of 480 ft. along 
th e  strike. The South Reef is approxim ately 
180 ft. in the hanging wall of the Main Reef. 
The reefs, the dip of which has flattened 
from 70° to  less than  50° a t the present 
depth  of working, are developed by raises 
and winzes. (Fig. 5.)

A cross-cut raise a t 50° is risen from the 
cross-cut to  the reef striking it 30 ft. above the 
lev e l; th is serves as a storage bin, and also 
as the starting  point of the interm ediate

into the cross-cut bins, from where it is 
collected in 4-ton side-discharge hoppers 
drawn by 10-ton trolley wire locomotives, 
which take the ore to the shaft bins via 
the haulages.

The Kimberley Series is served by two 
three-com partm ent incline shafts dipping 
45° to the east and 4,800 ft. apart. The 
m ethod of m ining is similar to th a t on the 
Main Reef Section except th a t, owing to  the 
irregularity of the pay zones and as the 
workings are a t no great depth, development 
for the most part has been carried out in the 
reef ; the dip is flatter and no stulls are 
required in the stopes.

F i g . 8 . — C e n t r a l  P o w e r  S t a t i o n  : 12.000 k .w . S e t .

reef£drives which are advanced with the 
stope faces. In  addition, a travelling way for 
men and m aterial is pu t in from the haulage 
to the interm ediate drives. The connexions 
between the levels are opened out into 
stopes, the pitch a t which the working faces 
was carried being about 50° from the 
horizontal. (Fig. 6.) A pitch approaching 
true breast stoping is now being tried  with 
prom ising results. (Fig. 7.)

Stoping .—Stoping is by means of hand
held jackhammer drills using |  in. round 
hollow steel and drilling 3 ft. 6 in. holes, 
which are blasted w ith 50% gelignite. These 
operations are carried out from loaded 
stulls supported on chock packs built 2 ft. 
by  2 ft. w ith 4 in. roughly squared tim ber. 
The stulls are 15 ft. apart on the dip, and 
the ir construction is varied to  suit the con
dition of the hanging wall.

The broken ore is hand-tram m ed by small 
cars on the interm ediate drives and dumped 
3— 4

The Black Reef Series lies horizontally, 
and as the average gold carrier is very 
narrow th is reef is mined by a resuing 
method, the milling w idth averaging 20 in.

During the year 1930 the following work 
was accomplished in all s e c t i o n s S h a f t  
Sinking, 4,077 ft. ; Haulage ways, 18,965 ft. ; 
Drives, 18,962 ft. ; Cross-cuts, 24,539 ft. ; 
Winzes and raises, 35,940 ft. ; Ore Passes, 
etc., 1,222 ft. ; Drives and Winzes in Black 
Reef Workings, 9,135 ft.—total, 112,840 ft. 
T otal tonnage broken, 3,171,651 tons. Areas 
stoped—by jackhammers, 199,204 fathom s ; 
by  hand labour, 22,438 fathoms—total, 
221,642 fathoms.

Ce n t r a l  P o w e r  S t a t io n .—The electrical 
power and a proportion of the compressed 
air power th a t is used on the mine is 
generated a t the com pany’s Central Power 
Station.

{a) Boiler Plant.—The plant comprises :— 
21 Babcock and Wilcox land type boilers, 17
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oi which norm ally are under steam. The 
boilers are provided w ith chain grates, 
superheaters, and economizers. The working- 
pressure oi the boilers is 180 lb. per sq. in. 
and the du ty  of each boiler is 20,000 lb. of 
steam  per hour from and a t 212° F. when 
tiring with a m ixture of coal consisting of 
40% nuts and peas and 60% of dross. The 
steam  is delivered from the superheaters at 
600° F.

The w ater feed system consists of a 
Weir Optim um  De-Aerator plant, capable 
of reducing the dissolved oxygen in the feed 
w ater to approxim ately -05 cc. per litre  and 
which can trea t 400,000 lb. of feed w ater per

hour, and three turbine feed pumps and 
two W eir vertical pumps w ith an overall 
du ty  of 41,000 gallons per hour.

Induced draught is by  means of eight 
Sirocco fans, four each of 120,000 cu. ft. and 
four each of 230,000 cu. ft. capacity  a t a 
w ater gauge of one inch.

Coal storage is in external bunkers w ith a 
capacity of 2,000 tons and internal bunkers 
w ith a capacity of 500 tons. The distribution 
of coal to the boilers is by means of conveyors.

The coal consumption of the p lan t is 
approxim ately 500 tons per day, the average 
cost of which is 11-62 shillings per ton ; 
6-87 lb. of steam  per lb. of coal is produced, 
and 1-99 lb. of coal consumed per k.w. hour 
generated. The load on the S tation  varies 
from 12,000 to 23,000 k.v.a., and the average 
demand is approxim ately 18,000 k.v.a.

(b) Generating Plant.—The following 
generators are installed : One 12,000 k.w.

Parsons reaction turbo generator (Fig. 8), 
one 6,000 k.w. W estinghouse R ateau  turbo 
generator, two 6,000 k.w. Parsons reaction 
turbo generators, and three 2,000 k.w. 
Parsons Tandem reaction turbo generators, 
these la tte r being held in reserve.

Each turbine is equipped w ith  a separate 
condensing plant, the auxiliaries of which 
are electrically driven. The cooling water 
for the m ajority  of these units is taken from 
a cooling lake of 77,000,000 gallons capacity ; 
approxim ately 8,000 gallons per minute 
are required by the station.

Power is generated a t 6,600 volts, 50 
cycles, 3 phase, a t an average power factor

of 0-87 a t the power sta tion  bus-bars and 
distributed  through underground cables 
to ten sub-stations varying in capacity 
from 1,500 to 10,500 k.v.a., and in total
39,000 k.v.a. The pressure is generally 
reduced at the sub-stations to  2,200 volts 
for local distribution, w ith the exception 
of the Central Mill Reduction Works, at 
which the power is used a t 550 volts.

(c) Compressor Plant.— One Fraser & 
Chalmers’ Turbo-Compressor is installed 
a t the Central Power Station, capable of 
compressing 30,000 cu. ft. of free air per 
m inute to a gauge pressure of 95 lb. per square 
inch, and preparations are being made for 
the installation of a 45,000 cu. ft. Brown 
Boveri turbo-compressor. O ther compressors 
w ith an aggregate capacity of 27,000 cu. ft. 
of free air per m inute are erected a t various 
points on the property.

The air compressed during the year 1930

F i g . 9.— M a r k h a m  H o i s t , 7,500 h . p . ,  a t  N o . 2 N o r t h  S h a f t .
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am ounted to 14,435,314,000 cu. ft. a t a cost 
of 0-472 pence per 1,000 cu. ft.

(d) Operating Costs.—During the year 
1930 the power station generated 155,624,900 
units a t a cost of -205 pence per k.w. hour ; 
the sub-station m eters registered 140,722,577 
units a t an average cost of 0-239 pence per 
k.w. hour or £6 10s. 3d. per h.p. per year.

H o is t in g .'—The cost of hoisting, which as 
previously indicated was 2-36 shillings per 
ton milled when hoisting from a depth

ropes are Langs lay, 2 in. in diam eter and
5,500 ft. long w ith a breaking load of 192 
tons. The hoist is fitted w ith a brake and 
clutch interlocking device and W hitmore 
overwind device. A hoist a t the No. 2 
N orth Shaft is shown in Fig. 9.

The cages, which are fitted with 15-ton 
Humble hooks, are double-decked and can 
accommodate 90 persons; most of the 
normal underground m aterial requirements 
can be carried by trucks inside the cage.

Sludge
F i g . 1 0 .— P u m p i n g  D i a g r a m . 

averaging 2,300 ft., has since the reorganiza
tion been reduced to approxim ately 1-35 
shillings per ton milled for rock hoisted 
from a depth of over 4,000 ft.

Hoisting is partly  by means of steam-driven 
and electrically-driven hoists, and, in view 
of the sim ilarity of the different hoisting 
equipments a t the N orth and South vertical 
shafts, it is only proposed to describe th a t 
provided at the South vertical shaft.

The man hoist is a steam -driven 7,500 h.p. 
unit, and has a speed of 3,000 ft. per minute.
The drums are cylindrical, 14 ft. in diam eter 
and 5 ft. 6 in. between flanges, and the

The rock hoist is electrically driven by 
the W ard-Leonard System. The m otor 
generator set consists of an induction m otor 
of 5,000 b.h.p. (maximum in term itten t 
rating 10,400 b.h.p.), which drives two d.c. 
generators and exciters each rated  a t 2,000 
k.w. (maximum 3,575 k.w.). A phase 
advancer set has been installed and the 
power factor is 0-93 leading.

The hoisting speed is 4,000 ft. per minute. 
The drums are cylindrical, 12 ft. in diameter, 
and 6 ft. between flanges. The ropes are of 
Langs lay, I f  in. in diam eter w ith a breaking 
load of 151 tons. The ropes for both man
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F i g . 1 1 .— P u m p  S t a t i o n : 1 9  l e v e l . C a p a c i t y  8 , 0 0 0 , 0 0 0  g a l s . / 2 4  h o u r s ,  2 , 6 0 0 f t . h e a d .

and rock hoists are m ade a t the local 
factory. Overwind and other safety devices 
are fitted  to  the hoist. The skip capacity 
is 6 tons of rock.

P u m p in g .—Prior to 1918  the pum ping 
p lan t consisted of 9 3  units erected in 33 
separate stations, and, as already stated, 
the  cost of pum ping was 2-15 shillings per 
ton  m illed ; the cost a t present—when 
pum ping is from a greater depth— is -873 of 
a shilling per ton milled.

The pum ping plan t has now been concen
tra ted  to  3 shafts and  the m ain  pum ping 
is done through the  South vertical shaft and 
the Circular shaft in  stages as shown on 
diagram  (Fig. 10). Before pum ping the 
w ater is settled in sumps provided w ith 
lip launders, ensuring clean w ater for the

pumps, and the acid ity  is reduced to  0-002% 
by the addition of lime. Approximately 
4,000,000 gallons of w ater are pum ped per 
24 hours by  m eans of direct-coupled Suizer 
pumps, th e  num ber of stages and  power 
being dependent on the  head ; the  standard 
capacity  of each pum p is 80,000 gallons 
per hour. A pum p sta tion  a t the 19 level 
is shown in  Fig. 11.

The settled  sludge is pum ped to  the  surface 
a t in tervals by means of one of the centri
fugal pumps, the in ternal fittings of which are 
m ade up of p artly  worn fittings from the other 
pumps, so as to  provide the larger clearances 
required for handling sludge.

V e n t i l a t i o n .—The Circular Ventilation 
Shaft is 22 ft. in d iam eter and  concrete 
lined. I t  m ay be of in terest to  record that

F i g . 12.— V e n t i l a t i o n  S h a f t . C a p a c i t y  o f  F a n  600,000 cu. f t . / m i n u t e  : 10 i n  W  G
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F i g . 1 3 .— F l o w  P l a n  o f  R e d u c t i o n  W o r k s . C a p a c i t y  2 2 0 , 0 0 0  t o n s / m o n t h .
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this shaft was sunk to  the depth of 3,421 ft. 
and the shaft completely equipped in tw enty- 
two m onths. In  one particular m onth 
386 ft. were sunk from a depth of 986 ft. 
to  a depth of 1,372 ft.

This shaft is connected to the 19th and 
24th levels of the N orth and South Vertical 
shafts and is equipped w ith  a W alker 
Indestructible fan, 26 ft. in diam eter and 
8 ft. wide, which is delivering 750,000 cu. ft. 
of air per m inute a t a w ater gauge of 9 i in. 
The fan is direct coupled to  an English 
Electric Company’s 2,000 h.p. asynchronous- 
synchronous motor. The head-gear a t this 
shaft is shown in Fig. 12.

(b) Stam p-M ill.— The  capacity  of the 
mill bin is 12,660 tons. The mill building 
is 612 ft. long by 70 ft. wide and contains 
120 5-stamp batteries ; the dropping weight 
of each stam p is 1,520 lb., and the stamp 
du ty  12-5 tons per 24 hours (Figs. 14 and 15).

The screen grading % is :—
+  60 +  90 +  200 — 200
53-8 10-0 9-0 27-2

(c) Tube-M ills.—The pulp from the stamp 
batteries flows to  the tube-m ill house, in 
which there are 18 tubes each 22 ft. long by 
5 ft. 6 in. in diam eter. The tubes are fitted 
w ith corrugated liners and the grinding 
m edium is reef pebbles, 24 tons of pebbles

F i g . 14.— 600 S t a m p  M i l l  : C a m  F l o o r . L e n g t h  612 f t .

S u r f a c e  T r a n s p o r t .—The m ine is 
equipped w ith 21 miles of private railway 
line of standard  gauge, which is used for 
delivering m aterial from the workshops to 
the shafts and the conveyance of ore from 
the shafts to the crusher station. The 
private railroad is linked up w ith the 
Government railway system.

The ore trains consist of eight 45-ton side- 
discharge hoppers, and the cost of ore 
transport is 0-304 of a shilling per ton milled.

R e d u c t io n  W o r k s .—The nom inal 
capacity of the reduction works is 220,000 
tons per m onth. The run of ore is illustrated 
in  the flow-sheet (Fig. 13).

(a) Crushers.—From  the collecting bins, 
which have a capacity of 750 tons, the ore 
is passed, by means of conveyors, over 
sorting belts, to  40 in. Gieseke crushers 
which are set to  crush to 2 in. cubes. The 
ore is elevated to  the stam p mill receiving 
bins by two inclined conveyors which have a 
conveying capacity of 9,000 tons per 
24 hours.

+  60
e

+  90 +  200 —  200

. 7 3 1
e

1 6 - 8 5 - 7 4 -4

. 2 3 - 2 2 4 - 7 1 8 - 8 3 3 -3

°/ 2-9/o ^ ^ 1 8 - 6 2 3 -1 56 -1

being consumed per tube-m ill per 24 hours. 
The grading to and from the tube-mills is 
as u n d e r :—

P ulp  en tering  tu b e  
m ills % .

P u lp  leav ing  tu b e  
m ills % .

F ina l pulp  to

There are eighteen prim ary classifiers 
each 9 ft. by  6 ft., and eighteen secondary
5 ft. by 5 ft. 3 in.

(d) Table House.—The pulp, when suffi
ciently comm inuted to overflow the classifiers 
is passed over 176 corduroy tables, eacl
6 ft. by 5 ft. and carrying three corduro} 
cloths , the top cloths are changed ever} 
two hours and the two lower cloths ever} 
four hours. The product from the corduro'} 
cloths is concentrated by three Wilflei 
tables, am algam ated in barrels, the amalgan 
then being retorted  and the gold s m e l t e d

The average theoretical extraction  in tffi 
fab le  House is 55% of th e  gold content o
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the ore ; 400 oz. of osmiridium are collected 
here per annum.

(e) Black Sands P lant.—N inety tons of 
black sands are obtained per m onth from 
the corduroy tables. These are treated  in 
th is p lant by regrinding and cyaniding.

(/) Cyanide P lant.—The final pulp from 
the tube-mill section consists of 48% sand 
and 52% slime and is pum ped to  sand 
collectors w ith peripheral inflow. The sand 
settles and the slime and w ater overflow 
through a penstock in the centre of the tank 
and is passed to the Slime Section.

The sand is transferred to  treatm ent 
tanks and given a cyanide treatm ent.

The average sand grading % is —
+  60 +  90 +  200 —  200
5-1 35-4 34-6 24-9

The treated  sand is discharged and taken 
to the dump by endless rope haulage. The 
slime is dealt w ith by agitation and a 
B utters filter plant and thence discharged 
to  slime dam by pumps.

Average slime grading is :—
+  90 +  200 —  200

1-8 8-9 89-3
(g) Extractor House.—The gold-bearing 

solution from the sand and slime treatm ent 
sections is precipitated by zinc shavings in 
extractor boxes. The extractor boxes are 
cleaned up twice per m onth. The zinc-gold 
slime from the extractor boxes is treated  
w ith bisulphate of soda, which is a  by-product 
of the South African Explosives F a c to ry ; 
the gold slime remaining is washed, pressed 
in Johnson presses, calcined, and smelted.

The treatm ent costs per ton milled for the 
year 1930 were as follows

Shillings
Sorting and  Crushing 0-129
Milling . . . . 0-545
T ube Milling . . 0-485
Cyaniding 0-370
T ransferring and D ischarging 0-399

1-928

In addition to the wages earned, the 
native employees are housed, fed, and given 
free hospital treatm ent. These items cost 
as follows :—

Housing and adm in istra tion  
Food and  feeding 
H ospital expenses

Total

£
67,003

104.262
19,667

¿190,932

Housing for Natives.—Owing to the extent 
of the property, there are five compounds 
for the housing of native employees and a 
native location consisting of 146 huts for 
m arried native employees and their families. 
A native hospital consisting of 400 beds is in 
commission and under the charge of a 
senior and two assistant medical officers. 
Dressing stations for the treatm ent of minor 
injuries are situated  a t the compounds. 
One of the compounds is shown in Fig. 16.

S t o r e s .—The expenditure on stores during 
the year 1930 was ¿1,214,257. The main 
items are summarized below :—

South
African.

/
23,332
22,470

147,967
152,320

I  mported. 
£

The to ta l extraction is 95-4% of the gold 
content of the ore.

During the year 1930 the company 
milled 2,573,000 tons, yielding 652,607 
oz. of fine gold, valued at ¿2,772,097.

E m p l o y e e s .—The average numbers of 
men employed by the company during the 
year 1930 were :—

Europeans. Natives. 
Surface . . 811 3,681
U nderground . 823 14,699

W ages paid
1,634

/639,873
18,380

¿592,218

768 tons Candles and Carbide 
92,481 bags of Cem ent and  Lim e 
240,945 tons Coal .
85,006 cases E xplosives .
Fuse and  D etonators 
N ative  Foods
140,300 gallons Oil 
P ipes and P ipe F ittin g s .
R ails and  F ittin g s 
Rock D rill Spares and Hoses . 
W ire Rope . . . .  
688 tons Shoes and  D ie s .
646 tons D rill Steel 
550 tons O ther S teel 
30,475 tons M ining Poles and 

Laggings . . . .  
Deals, P itch  P ine, etc.
T ube Mill L iners and Spares . 
T rucks and  Spares 
468 tons C yanam id 
234 tons Zinc 
M achinery . • .
M achinery Spares .

M in e r s ’ P h t h is is  A c t .—This com pany’s 
proportion of the outstanding liabilities 
of the Miners’ Phthisis Compensation Fund, 
payable in term s of the Miners’ Phthisis 
Acts Consolidation Act, 1925, in the event 
of the mine being closed down, was, a t 
Ju ly  31, 1930, assessed a t ¿579,887. To 
meet th is liability  a sum of ¿29,805 per 
annum  has to be set aside from the profits.

In  addition, during 1930 an am ount of 
¿48,533 was included in the working costs 
for current compensation in term s of the Act.

— 46,227
96,266 719

— 12,428
15,879 46,381
15,828 8,004
13,578 64,529
11,334 1,602
8,429 —
—. 28,954
— 9,117

80,292 _
163 53,770

13,205 533
2,044 7,931
— 16,057
— 7,870
9.496 62,436
6,451 24,061
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F i g . 1 5 .— 6 0 0  S t a m p  M i l l  : M o r t a r  B o x  F l o o r .

W o r k in g  E x p e n d i t u r e .—
Shillings.

M ining . . . . 9-939
D eveloping 2-288
H oisting  . . . . 1-352
Pum ping  . . . . •873
T ran sp o rt of Ore •304
Ore Sorting  and  C rushing •129
M illing . . . . •545
T ube M illing •485
C yaniding Sand and Slime •769
G eneral E xpenses— Mine ■977
M iners’ P h th isis  C ontributions ■449

18-110
G eneral E xpenses, H ead  Office and

L ondon . . . . •216
Gold R ealization  Charges ■079

18-405

A n a l y s is  o f  W o r k in g  C o s t s  p e r  T o n  
C r u s h e d .—

Shillings. Per Cent. 
4.494 24-04
4.375  23-77
7-691 41-79
1-915 10-40

18-405 100-00

R e s i d e n t ia l  Q u a r t e r s .— There are 373 
m arried quarters for Europeans on the 
property let a t an average ren ta l of £3 10s. 
per m onth. The ren ta l includes the cost of 
light, w ater, and sanitation . Rooms are 
also provided for the single employees at 
a ren tal of 10s. per m onth.

R e c r e a t io n  Cl u b s .— For the convenience 
of the European employees of the company 
three recreation clubs are established on the 
property. These clubs contain a  reading 
room, billiard room, card room, and library, 
and a dancing and concert hall is in  use for 
social functions, m eetings, etc.

S p o r t s  G r o u n d s .— For the  outdoor recrea
tion of the European employees and their 
families there are tennis courts, bowling 
greens, a nine-hole golf course, and cricket 
and football grounds, and two large swimming 
and boating  enclosures.

The native employees have cricket and 
football grounds and a weekly cinema 
show.

I have pleasure in thanking  the various 
members of the engineering staff of the 
Johannesburg Consolidated Investm ent Com
pany for the ir ready help in preparing this 
article and particularly  Mr. K. Richardson, 
assistant consulting engineer.

E uropean  W ages . 
N ative  W ages 
S tores
Sundry  E x p en d itu re

F i g . 1 6 .— S o u t h  C o m p o u n d  : 5 , 6 3 1  n a t i v e s .
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TH E  GOLD REEFS AT REMANCE MINE, PANAMA
By A. I G N A T I E F F ,  A .R .S .M ..  B.Sc.

T h e  author outlines the geology of a mine which is rapidly approaching the production stage.

The Remance mine is situated in the 
southern foothills of the m ain Cordillera 
chain of m ountains, known in the N orth 
American continent as the Rockies and in 
the South American as the  Andes. The 
highest peak of th is range in Panam a, the 
Volcan de Chiriqui, lying to  the west of 
Remance, is about 11,000 ft. above sea level, 
bu t in the neighbourhood of the mine the 
highest altitude of the Cordillera is about
4,000 ft. The southern slopes of the main 
range are the more undulatory, while the 
northern slopes are the more precipitous ;

said to outcrop on the southern slopes oi 
the range, 15 to  20 miles in an a ir line from 
Remance. There are several varieties of 
andesite occurring on the mine, but, 
megascopically, two forms m ay be broadly 
distinguished, a hard aphanitic, or stony, 
andesite, and a  soft, more porphyritic, rock. 
I t  is very probable th a t these varieties 
date from different periods of intrusion, 
the soft rock being, however, the more 
recent. The old andesite appears to be 
less rich in ferro-magnesian minerals than 
the later rock. The stony andesite is

S c a l e  . Approx. 1cm  = 100 Kms

REMANCE
COLOMBIA
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the foothills are followed by plateaux and 
plains to the Pacific and A tlantic oceans 
(Fig. 1).

Throughout the plains are scattered 
rhyolitic and dioritic hills and mounds and 
there is abundant evidence of recent volcanic 
activity. The main range gradually descends 
towards the east, in the canal zone the 
highest altitude being about 300 ft. The 
average elevation at Remance is about 
750 ft. and the ground slopes southwards 
to an altitude of 300 ft. in about four miles ; 
northwards the ground rises to  the Cordillera 
range. W ide valleys traverse th is part 
of the country, which appears to  have 
undergone considerable erosion.

The country around Remance is essentially 
igneous-basic, the rock being an andesite— 
a rock which is so typical of the Cordillera. 
Acid rocks of com paratively recent date are

153

best developed in the centre of the property 
and disappears northw ards under the 
porphyritic andesite which forms, the hill 
of Cerro Esquinado (Fig. 2). This andesite 
is doubtless the most recent rock on the 
property. In  the southern end of the area, 
several varieties of andesite outcrop which 
show both flow and porphyritic structure.

Vein  System .—The Remance vein system 
is apparently a group of true fissures, of 
which the most im portant is the m ain 
Remance reef. Its  outcrop is m arked by 
its regularity along a magnetic north-south 
strike and has been traced for over 8,000 ft. 
I t  forms the backbone of Remance H ill 
(Fig. 3), and outcrops prom inently on 
Powder House and South Hills and on the 
ridge connecting the two hills. The southern 
extension of the reef has not been traced 
past South Hill, from which the ground
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slopes abruptly  to the plains (Fig. 4). Its  
northern extension disappears under the 
recent andesite capping of Cerro Esquinado. 
The w idth of th is reef is variable, but 
averages about 5 ft. The dip is steep 
either eastward or westward—the change 
in direction of dip between short horizon 
intervals being very noticeable.

The other veins are apparently  branches 
ot, or a t least related to, the m ain reel 
and m ay be divided into two groups ; (1) 
The northern veins, which diverge to the 
south-west from the general strike of the 
m ain reef in the neighbourhood of Los 
Torros creek, and (2), the southern group, 
diverging to the north-east from the strike

of the reef a t the source of the Mill creek. 
The divergence of the latter, however, is 
not so apparent, the chief reef of th is group 
(Rosa I) being more parallel to the Main 
reef. The outcrops of these veins are not 
as clearly defined as th a t of the Main reef 
and their intersections w ith it have not been 
definitely established up to  the present.

Of these two groups, the northern appears 
to be the more im portant and the better 
known. There are four veins, the Guatia, 
Guarumo, G uarum ito, and Baltazar, and 
of these the first is the chief vein. Its  
outcrop has been traced for about 3,600 ft., 
but its  northern and south-western extensions 
are not well defined on the surface. At 
its northernm ost point, where it should join 
the Remance reef, it is apparently  covered

by the recent andesite capping, which has 
hidden the m ain reef in a sim ilar way, 
as is clearly seen in the tunnel a t the 67b it. 
level, on the north side of the 1 orros creek. 
Here the outcrop of the m ain reef is covered 
bv andesite for about 200 yd. I t  is revealed 
again tor a short distance in  the 1 orros 
creek further north, to  be lost entirely under 
the m ain capping of Cerro Esquinado. 
There have recently been indications in 
depth, however—at the 570 ft. level— of the 
existence of such an intersection. In  the 
southern extension, the G uatia reef is 
divided into three branches, which are lost 
in the spur hillocks sloping westward towards 
the plains.

The southern group consists of the reefs, 
Rosa I and II, and Cope I and II. The 
outcrop of Rosa I has been traced for 
6,240 ft., its northern extension, as in the 
case of the main reef, disappearing under 
the andesite capping of Cerro Esquinado. 
The junction of Cope I reef w ith  the Main 
reef a t its southern end has not been proved 
at shallow depth by a tunnel driven north 
in the Main reef in the Mill creek.

In  addition to these reefs, there are 
an innumerable num ber of short veinlets 
and pockets of quartz, the la tte r usually 
occurring in the more recent andesite. 
These short veins appear to  strike to the 
same converging point as the longer reefs 
and th is is particularly  noticeable in the 
southern lateral group.
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C h a r a c t e r  o f  t h e  V e i n s .—The reefs 
have every appearance of hydato-genetic 
origin, m ainly evidenced by the banding of 
the quartz, which occurs usually in a massive 
or crypto-crystalline form. Often the quartz 
is tarnished by iron and manganese oxide 
and th is varie ty  sometimes carries high 
values. Tourmalinized quartz is m et with, 
generally in passages through stony andesite 
and in such occurrences the quartz has a 
truly crystalline structure.

The reef gangue is composed of quartz, 
pyrite, and, very rarely, calcite. The reefs 
are not clean, often containing partings of 
country rock. This is particularly  common

harder, stony, andesite, where the splitting up 
of the reef into well-defined branches is 
often observed.

At intervals along its strike the reef is 
brecciated, limonite or haematite being the 
cement, and in passages through harder 
andesite the walls show slickensides.

Two types of ore occurring at Remance 
m ay be broadly distinguished, a blocky, 
hard and clean quartz ore, generally found 
a t the southern end of the m ain reef in the 
upper levels and a friable ore, greatly mixed 
w ith andesite, from the northern end of the 
property in levels which are correspondingly 
lower in elevation. In  the first type the

F i g .  3 . — M a i n  R e e f  O u t c r o p  o n  R e m a n c e  H i i . l ,  w i t h  C e r r o  E s q u i n a d o  i n  t h e  B a c k g r o u n d .

in  their passage through the recent andesite. 
These partings, and both walls, are often 
impregnated with gold and it is interesting 
to note the widespread, though slight, 
m ineralization of the porphyritic andesite, 
which, being more rich in ferro-magnesian 
minerals, is more conducive to decomposition 
by solutions carrying gold. A lteration of the 
andesite is more developed in the porphyritic 
rock, the alteration continuing for con
siderable distances from the true reef. 
The walls generally reveal propylitization, 
bu t high values are not generally found 
in  the gouge. A lteration of the stony 
andesite is less pronounced, the fissure in 
such rock being narrower, although an 
increase in value does not generally occur. 
The jo in ts of the country rock strike in 
the same direction as the fissures, the former 
being particularly well developed in the

gold is found to be coarse, bu t in the second 
variety  it is in a much liner state. Micro
scopical exam ination of the gold from the 
la tte r ore shows it to be finely intergrown 
with pyrite and rather dark in colour. 
The panning of samples of the ore sometimes 
does not agree w ith the assay results and 
it is probable th a t some of the gold is present 
in a combined form. The silver content 
of Remance ore is nearly negligible and the 
gold is noted for the absence of injurious 
metals.

M ineralization of the fissures is of an 
inconsistent nature. High values cannot as 
a rule be traced for long distances ; they 
oscillate w ithin the reef and often can be 
picked up in the country on one of the walls ; 
nor are they confined to the quartz—indeed 
the andesite partings are often richer than 
the surrounding quartz. This feature is
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encountered in exploration along the strike 
or plane of the dip of the reef and probably 
indicates an interruption of solution channels 
through movement, which m ay have been 
contemporaneous w ith, or la ter than, the 
m ineralization period, and appears to  have 
been more directional than  lateral. A part 
from local deviation in strike and plane of 
dip the  reefs are very regular and only 
in few instances has a small lateral displace
m ent been observed.

The direction of ore-shoots is also some
w hat difficult to  trace for great lengths or 
depths, probably for the same reasons, bu t

The mineralizing solutions m ay owe their 
origin to  the em anations from the acidic 
rocks of the Cordillera, or m ay be the pro
ducts of hydro-therm al processes accom
panying one of the intrusions of andesite 
porphyry.

The m ineralization is believed by most 
geologists to be Tertiary, a  period which 
was m arked in th is  part of the world by 
general and local earth  m ovem ent and 
volcanic activity . The andesite of Cerro 
Esquinado and the region further north, 
as well as the numerous lava outliers in the 
plains and plateaux probably date to  post-

F i g . 4 . — S o u t h  H i l l , R e m a n c e  M i n e .

there seems to  be a tendency for them  to 
pitch  northw ards, a t least in the case of the 
upper levels ; th is  m ay be partly  due to 
the trend  of natu ra l drainage. Some 
secondary concentration by oxidation and 
reduction of volume of ore has probably 
taken place through th is agency, the friable 
rich ore in the upper levels near Torros 
creek being, no doubt, due to  th is process.

S u m m a r y .—The Remance reefs appear to  
form part of a vein system resulting from 
compressive movement— a type of shear 
zone. I t  is notew orthy th a t th e  m ain 
branch systems diverge from the Main reef 
in the two lateral valleys (Los Torros and 
Mill) ; these valleys m ay represent lines of 
weakness resulting from the original move
m ent. The filling of the veins of these 
two groups m ay have been contemporaneous 
w ith, or later than, th a t of the Main reef.

T ertiary  tim es. Since th a t epoch the country 
has been undergoing depression and con
sequent erosion, the  plains on the  north  and 
south of the m ain  Cordillera range being 
covered by vast trac ts  of alluvial ground.

The Remance reefs are no t the  only 
mineralized veins in th is  region. There 
are numerous veins th a t have been found 
in the Canazas d istric t to  the west and 
Hatillos to  the east ; these, however, 
contain lead, zinc and copper, in  addition 
to gold and silver, bu t they  are also adjudged 
to be of the same age as the  Remance reefs. 
The Cordilleras themselves have been only 
cursorily prospected, bu t there are numerous 
reports of the existence of both  barren and 
mineralized quartz reefs. These deposits 
appear to  be related to  the  series of hydro- 
therm al veins occurring in Costa Rica and 
the northern Central American countries.
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NOTES ON PRACTICE
Filtering Lead and Zinc Concentrates-

—The concentrates resulting from . the 
flotation of a  lead-zinc sulphide ore by 
the E rgasteria  F lotation Company, at 
Laurium, Greece, are filtered direct w ithout 
previous thickening. The finished concen
trates as they come from the Minerals 
Separation machines are 60% to 62% solids 
and the launders for the froths are con
structed w ith a m inim um  slope of 3J in. 
per foot to avoid using launder water.

The concentrates run to  concrete sumps, 
from which they are delivered a  distance 
of 75 ft. horizontally and against a static  
head of 20 ft. by a Wilfley pump into the 
bottom  of the filter pans through manifolds. 
The filter is an 8-ft. 6-disc U nited machine, 
two discs being used for lead and four for 
zinc concentrate.

The concentrate sumps are each large 
enough to hold the normal pump head as 
well as the respective filter com partm ent 
contents, so th a t the filter can be drained 
back to  the sumps a t a shutdown. I t  was 
found th a t during such suspensions of 
operation the concentrates settled both in

the pump and in the delivery lines to such 
an extent th a t re-starting was attended by 
much loss of tim e and m aterial. To over
come th is difficulty and as there was 
insufficient room to install auxiliary boxes 
between the m ain sumps and the pumps, 
Mr. Ernest Maurer, the m aster mechanic, 
designed a very simple and effective arrange
ment, sketch of which is given.

Fig. 1 shows the outer wall of the sump 
with outlet to the pump. A solid “ eye ” 
of |  in. round iron is bolted securely to  the 
top of the wall directly above the pump 
outlet. A J-in. w ater line is installed over 
the sumps about 3 in. inside the line of 
the wall. A tee-valve, and one end of 
a union are in line w ith the eye and the 
outlet to  the pump.

Fig. 2 shows a f-in. pipe w ith the other 
end of the union a t the top, a clamp with 
a swing hook in the proper position to engage 
the eye when the connexion is made to 
the water line, an elbow and nipple a t the 
bottom . Over th is nipple is fitted a soft 
pinewood plug, w ith long taper to fit into 
the outlet to the pump.

When shutting down the pipe and plug 
are lowered into the sump, the hook and eye 
engaged, and the plug forced into the outlet. 
The pipe is then connected to the water 
line and the valve opened. The bye-pass 
valve near the filter pan is opened, allowing 
the filter contents to discharge through a 
launder back to  the sump, the Wilfley 
pump running w ith w ater to clear itself and 
the discharge line.

In  re-starting the w ater valve is opened 
and pump run to  m ake sure th a t the line 
is clean ; filter pan bye-pass closed ; pipe 
disconnected and removed. If the con
centrate has settled so heavily around the 
plug th a t the la tte r cannot be w ithdrawn 
it is loosened w ith  a long %in. pipe-nozzle 
a ttached  to a hose from the w ater line.

C. Q. SCHLERETH.
Engineers are invited to send practical suggestions 
for insertion under this heading.

BOOK REVIEWS
T h e Study o f Crystals. A general 

introduction. By T. V. B a r k e r .  Cloth, 
octavo, 137 pages, illustrated. Price 
8s. 6d. London : Thomas Mur by
and Co.

This is not a treatise on crystallography 
following conventional lines. The geo
m etrical aspect of the subject, which is so
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adequately dealt with in numerous standard 
text-books, has been largely subordinated to 
considerations of crystal growth and to 
simple experiments by which th a t growth 
m ay be observed and studied. The book, 
indeed, is addressed not so much to  the 
professed crystallographer as to the chemist, 
the physicist, and the mineralogist, to most 
of whom the constitution and genesis of 
crystals now make greater appeal than  the 
phenomena merely of external form and 
symmetry. The method of approach being 
essentially experimental the crystals referred 
to  are more often those of salts prepared in 
the laboratory than  of natural minerals ; 
but, wherever fundam ental principles are 
particularly well exemplified among common 
minerals, illustrations from the mineral 
world are given due prominence. In  this 
way, while the prim ary endeavour “ to  
awaken interest in a branch of study which 
has been too long divorced from the routine 
teaching of chemistry and physics ” has been 
achieved, the interest of those w ith a 
mineralogical bias has also been m aintained. 
In  selecting his experiments the author 
has been at pains to employ, as far as possible, 
those involving small expense, thus m aking 
the book acceptable where simple equipment 
alone is available.

The subject-m atter has been presented 
in six parts, “ arranged in natural sequence,” 
viz. crystal growth ; geometrical properties ; 
cleavage and structure ; physical properties ; 
polymorphism, isomorphism and enantio- 
morphism ; and equilibria between liquid 
and crystal phases ; and, w ithin the lim ita
tions of apparatus prescribed, each of these 
has been illustrated by a series of appropriate 
laboratory exercises. The volume is 
m oderate in size and reasonable in price. 
Its  subject has been presented in the clear 
and a ttractive style characteristic of all the 
au thor’s writings. I t  should constitute a 
valuable addition to  the more formal 
treatises on crystals, especially if used as 
a guide to laboratory work conducted along 
somewhat novel lines. Dr. Barker is 
adm irably qualified to  produce such a work, 
having been connected w ith  the teaching of 
mineralogy and chemical crystallography at 
Oxford for nearly twenty-five years. In 
addition to the scientific duties he there 
performs, he acts also as Secretary to the 
U niversity Chest and as a Curator of the 
Bodleian Library.

C. G il b e r t  C u l l i s .

French-English and E nglish-French  
D ictionary of C om m ercia l and  
Financial T erm s, Phrases, and  
P ractice. By J . O. K e t t r i d g e .  
Cloth, large octavo, 647 pages. Price 
25s. London : George Routledge &
Sons, Limited.

This useful dictionary is an enlargement 
of the “ D ictionary of F inancial & Business 
Terms, Phrases & Practice ” by the same 
author, of which two successful editions 
have appeared. The whole of th a t dictionary 
has been revised, recast, and brought to 
date, and a num ber of new subjects have 
been added. On studying the publication 
it is surprising to find how comprehensive 
the work is and it cannot fail to  prove of 
great assistance to  the commercial and 
financial world.

M u r r a y  S t u a r t .
Copies of the books, etc., mentioned under the 
heading ‘ ‘ Book Reviews ” can be obtained 
through the Technical Bookshop of The M ining  
Magazine, 724, Salisbury House, London, E .C .2.

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

February 5.
Gold D iscoveries in  the Orange Free 

S tate .—R and m ining houses have secured 
options over m any farm s in the Rouxville 
district, Orange Free S tate, where pieces 
of gold-bearing rock have been found. Some 
of these pieces of rock have been assayed 
by the Mines D epartm ent and one yielded 
over 7 oz. to  the ton. According to  a report 
m ade by Professor Paul Kovaloff, of 
Johannesburg, a  dolerite sheet of unknown 
thickness has penetrated  a wide extent of 
country in th a t neighbourhood, as is so 
often the case in the Karroo areas and is 
overlain by black shales passing into sandy 
shales, and by sandstones. A djacent to 
the dolerite is a zone of contact alteration 
of the sediments, from 2 to 2J ft. in thickness, 
in certain parts of which gold is present. 
The shales are altered  into a hard  compact 
rock of greenish or buff colour, which, 
further from the contact, gradually passes 
into the norm al shale. The conclusions, as 
stated by Professor Kovaloff, are : (1)
There is no reason to doubt th a t the presence 
of gold has been shown in some samples 
sent from the Rouxville d istric t to  
Johannesburg for analysis in the Government 
Laboratory, some of the results being highly
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encouraging. (2) The samples analysed 
were taken from the zone of contact altera
tion of the sediments. (3) The distribution 
of gold in th is zone of contact alteration 
seems to be very erratic ; some samples 
show high values, and some, taken from the 
same place, do not even give traces on 
panning. I t  is quite conceivable, it is 
explained in th is connexion, th a t the 
distribution of gold across the contact zone 
is not uniform, and is lim ited to a certain 
thickness of the altered rock—perhaps to 
the immediate contact with the dolorite. 
A discrepancy in the results of the tests 
of the rock taken from the same spot does 
not necessarily imply, therefore, an erratic 
distribution of the gold values in the direction 
of the strike. To come to  a definite 
conclusion on th is point, it  is added, requires 
an opening up and system atic sampling of 
the occurrences. The fact th a t such a 
discrepancy exists, however, calls for great 
caution in the m atter. Prospecting opera
tions are proceeding on some of the farms 
and since Professor Kovaloff’s visit a 
conglomerate reef has been exposed in a 
trench. At the tim e of w riting  it is not 
known whether the reef carries gold.

The Foot-wall Reef of the Far East 
Rand.—In a paper read before the Geological 
Society of South Africa Mr. E. H. A. Joseph, 
Deputy Inspector of Mines, Brakpan district, 
gives some interesting inform ation regarding 
the foot-wall reef of the F ar East Rand. 
This has recently a ttrac ted  much atten tion  
in connexion w ith developments in the New 
Kleinfontein mine. According to  Mr. 
Joseph the reef in question—known in the 
New Kleinfontein as the V ertical Reef— 
has been worked for 25 years. A t first it 
was supposed th a t the work in the New 
Kleinfontein was on a faulted portion of the 
Main Reef Leader, and it is only in the last 
few months th a t the foot-wall reef has been 
definitely recognized as being quite distinct. 
Since then a large am ount of careful 
correlating and prospecting has resulted in 
the tracing of the same form ation at all the 
interm ediate levels. The foot-wall reef has 
been identified in the following mines :— 
New Kleinfontein (including the Apex 
section), Van Ryn Deep, W itpoort Gold 
Areas, B rakpan Mines, New Modderfontein, 
Government Gold Mining Areas, and Geduld 
Proprietary. The western edge, or sub
outcrop, has been located at a large number 
of points, bu t the eastern lim it has not yet 
been determined. At present the ascertained

w idth of the trough is something over 800 
ft. The greatest depth of th is reef below 
the Main Reef Leader appears to be about 
60 ft. Mr. Joseph thinks it is probable 
th a t a systematic inspection of all exposures 
of foot-wall country in the mines of the 
Far E ast R and would not only disclose the 
continuations of the synclines already 
located, bu t also other distinct occurrences 
of potential economic value. The foot-wall 
reef has been definitely correlated w ith the 
W est Reef of the W itpoort Gold Areas, 
where it is understood to  have given some 
encouraging values.

The K im berley Series.—Towards the 
end of 1930 several reefs belonging to  the 
Kimberley Series were intersected in the 
shaft which the Daggafontein Mines, Ltd., 
is sinking on its lease area, bu t in no case 
did sampling disclose payable values. In 
January  of th is year, however, a t a depth 
of 2,264 ft., a reef was encountered of which 
the sampling returns of ten sections averaged 
10 dwt. over a w idth  of 51 in., or if one 
sample, which was far above the others, is 
excluded, 7-34 dwt. over 50 in. for the 
remaining nine sections. Despite these 
satisfactory results the record of the 
Kimberley reefs in the d istric t in which the 
mine is situated  is such tha t, in the opinion 
of the consulting engineers, importance 
cannot be held to  a ttach  to th is disclosure 
pending further exploratory work. To 
undertake such work now would delay the 
completion of the shaft, and therefore the 
sta rt of production, so th a t the investigation 
of th is reef m ust therefore be deferred.

B R IS B A N E
January 21, 1931.

Water D ifficu lty  at M ount Isa.—On
the authority  of the d istrict Inspector of 
Mines (Mr. F. Young), it is stated  th a t the 
w ater difficulty a t the Mount Isa mines is 
not so gloomy as it has been. D avidson’s 
shaft, on the Black Star lode, he says, is 
dry, and the man and supply p lat is also 
clear of water. Here pumps will shortly 
be a t work again and these should be able 
to keep the water well in hand. The ore- 
pocket in the main haulage shaft has been 
sunk 112 ft., and sinking has been resumed 
in the shaft. The 1A winze in D oherty’s, 
on the Black S tar lode, has been sunk to 
a vertical depth of 214 ft., and the south 
drive from the m ain haulage shaft holed 
through to  it a t th is point in 425 ft. of driving.
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W hen production starts the ore from the 
Black Rock lode will be transferred to this 
winze ; thence along the level to  the  ore- 
pocket a t the bottom  of the m ain haulage 
shaft and then to the surface. The electric 
hoists are complete, and ready for a tria l run.

Approaching Production.—The Clon- 
curry warden (Mr. S. Wilson), in his report 
on progress a t the Mount Isa mines dated 
January  7, says the whole of the mining 
system and treatm ent p lant should be in 
operation as soon as connexion is made by 
means of the m ain haulage level between 
the supply shaft and the U rquhart shaft, 
as well as between the D oherty shaft, on 
the Black Rock lode, and the Lawlor shaft, 
on the Rio Grande. These connexions 
should be finished by the end of March. 
The west drive, from the U rquhart shaft 
to the supply shaft has been driven 819 ft., 
and there is less than  800 ft. of further 
driving to  be done to  connect the tw o 
shafts. The south drive from th is haulage 
level to the Black Rock lode during December 
holed through a t 425 ft. to  No. 1A winze in 
the Black Rock lode. The drive has been 
completed for a further 125 ft. past the 
winze towards the Rio Grande lode. There 
is still about 1,500 ft. of driving to be done 
to  connect the two lodes. This driving is 
now being carried out from both ends. In  
the Black Rock lode carbonate ore above 
the No. 3 level has been completely 
developed, and is ready for stoping ; while 
preparations for stoping carbonate ore above 
the No. 1 level in the Rio Grande are now 
in progress. The blocking out of sulphide 
ore on th is lode is proceeding from No. 3 
level and from the haulage level. The 
whole of the surface p lant is now nearing 
completion. The crushing plant is finished 
except for some riveting work in  the crude- 
ore bins. The concentrating mill is finished 
except for a  few details. The construction 
work on the sm elter is well advanced, the 
only building not in the last stages being 
the Cottrell plant, where the brickwork is 
still to  be done. The p lan t a t the power
house (consisting of 2,500 k.w. turbo 
alternators, w ith Babcock and Wilcox units) 
is now in operation. The com m unity 
building programme likewise has been 
finished, and the company now provides 
housing for 852 employees.

M ount M organ Ore.—The new Mount 
Morgan company, which is working along 
steady and cautious lines, has just issued 
its half-yearly report, covering the six

m onths ended December 31 last. In  th a t 
period the to ta l production from the precipi
ta tion  plant, which has been kept constantly  
at work since the company took over the 
property, was 167J tons, which was contained 
in 201 tons of precipitates. At the  same 
tim e the level of the mine was lowered in 
the mine 20 ft., representing the dealing 
with 12,000,000 gallons of liquid from which 
the m etal was leached. I t  is estim ated tha t 
the copper leached out of the  ore during 
the six m onths was equal to 5-16 lb. per
1,000 gallons. This result, for a  continuous 
operation on one small section—th a t is, 
w ithout an oxidizing interlude—is considered 
by the directors as very reassuring for future 
operations on a larger scale.

Regarding a representative parcel of 
Mount Morgan copper ores sent for testing 
purposes to  the  American Cyanamid 
Company, of New York, a report has been 
received on the work done by th a t company 
up to  the middle of November. This shows 
th a t the ore was concentrated w ith  a ratio 
of 10 or 12 to  1, for a recovery of 90% of 
copper, and 74% of gold. This, it  is 
explained, points to a probable higher ratio 
of concentration being obtained w ithout 
reduction in recovery, and consequently to 
a higher profit than  the 9s. a ton based 
upon the old practice on a concentration 
ratio  of 3-45 to  1. The directors of the 
Mount Morgan Company say th a t, in addition 
to the enhanced profit, the  gold bonus, 
which is now an accomplished fact, has to 
be considered, as well as the favourable 
rate of exchange now operating, and it is 
estim ated th a t, on the whole, the value of 
the ore has im proved probably by  6s. a ton. 
The chief value of the accessible ore, 
estim ated a t 664,000 tons in quan tity , is 
in its  gold content, and Mr. A. A. Boyd, 
so long identified w ith the old com pany and 
now director and consulting engineer of 
the new, has previously sta ted  th a t a bonus 
on gold production would enhance the 
exploitation of the ore as a profitable project.

Gold near R ockham pton.— The most 
im portan t recent gold discovery in Queens
land is one reported last m onth from 'M ount 
Cassidy, 45 miles north-w est from Rock
ham pton and 25 miles from the term inus 
of the A lton Downs branch railway. A 
governm ent geologist has reported th a t the 
lode is not of the ordinary reef type, and 
th a t the discovery is one of very great 
interest. W hile not likely to  be carrying 
spectacular values, it promises to  be 'b ig
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even if ra ther low in grade, and m ay establish 
an industry  of some permanence. The 
deposit needs opening up, and the geologist 
says th a t to  do adequate justice to  the 
prospect capital is needed behind the 
prospectors for probably six m onths’ pros
pecting work on a  system atic plan.

Coal Shipped from  New castle.—The 
serious position of the coal-mining industry 
of New South Wales is reflected in the returns 
lately published relating to the shipments 
of coal from Newcastle. The qu an tity  
despatched from th a t port during the year 
1930 was 2,608,000 tons, which is only 
500 tons more than  for 1929, although the 
Northern coal mines were idle for six m onths 
of last year. I t  is evident th a t much of 
the trade lost during the  15 m onths’ stoppage 
of the principal mines of New South Wales 
has not been regained, and thousands of 
miners formerly engaged in the Newcastle 
and M aitland districts have irrevocably 
lost their jobs.

M ineral Outputs in 1930.—The yield of 
gold in W estern A ustralia for 1930 was 
416,369 fine oz., valued a t £1,768,623, or 
39,193 oz. more than  in the preceding year. 
I t  is estim ated th a t the output of all minerals 
for the past twelve m onths in New South 
Wales will approxim ate in value £10,000,000, 
compared with £12,750,000 for 1929. Coal 
production in th a t S tate is believed to have 
dropped by 600,000 tons to about 7,000,000 
tons. I t  is also expected th a t Queensland 
returns when available will show considerable 
decline in the production of minerals.

1 P O H
February 7.

Tin R estriction.—The m ists of doubt as 
to effect and of uncertainty as to  application 
still obscure m ajor points of the proposed 
restriction schem e; bu t it is generally 
understood th a t a large m ajority  of producers 
have signified th a t they are in favour of some 
equitable scheme of restriction, and it is also 
felt th a t the  F.M.S. Government m ay be 
relied upon to safeguard the mining interests 
of these states upon which so large a propor
tion of the revenue depends directly and 
indirectly. An announcement is expected 
w ithin a few days. W hile looking to the 
government to secure fair term s and to 
frame a workable scheme, the mining 
com m unity have now to secure th a t their 
own side of the business is in the best order 
to  meet the requirements and changing 
tendencies of the present times.
3—5

E fficiency.—There is a most valuable 
field here for British machinery for mining 
purposes, bu t it is not properly exploited 
except in electrical equipment. Any 
experienced observer looking at examples 
in stock—especially of pumps—held here 
by engineers and merchants, m ust realize 
th a t m any of them  embody features very 
unsuitable for the services commonly 
required. This subject has been mentioned 
in previous letters, bu t is becoming more and 
more urgent. At such rates of cost as have 
long been norm al the open-cast miner using 
power-driven gravel pumps of the usual types 
on average values is up against a very 
difficult problem to make ends meet. The 
difficulties are greater when—as is the case 
in m any well-known mines—the deposit 
is in the form of a deep and irregular gutter 
between limestone and the weathered granitic 
rock of the foothills ; and there are also 
difficulties in the economical cleaning up of 
values in pockets, fissures and between 
pinnacles of the limestone which forms so 
large a proportion of the floor of the K inta 
m ining field.

The chief lines along which progress m ay 
and, indeed, m ust be m ade are :■—

(1) Consolidation of areas to save waste 
in the m any ways unavoidable when ground 
is divided up into small and often incon
veniently associated portions.

(2) Centralization of control and for supply, 
distribution, and use of power.

(3) Scrapping of inefficient p lant and 
methods and substitution of such as will 
better meet the needs of the various con
ditions.

(4) Direction of operations under suitably 
trained and technically competent advice 
and management.

Even comparatively recent installations, 
such as some dredges on certain types of 
ground, though still profitable, m aybe of very 
low economic efficiency. For example, 
it  is quite well known th a t bucket dredges 
cannot recover a high proportion of the to ta l 
values lying on the usual type of limestone 
bottom , bu t the industry is not lim ited to the 
use of bucket dredges for th is purpose. A 
well known plant in K in ta  exemplifies 
intelligent and skilful departure from 
custom ary methods and employs a pontoon 
which can be floated from place to  place as 
required, bu t normally works resting on a 
sand bottom , carrying upon it the whole 
equipment of pumps for sand and gravel, 
and jigs, which can be used at will to  strip
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overburden or to  win the frequent high 
values in hollows and pockets of the bedrock, 
all w ith a minimum of labour. There are 
large areas in the F.M.S. where plant of this 
kind would be much more efficient in 
extraction of tin  ore than any bucket dredger 
and would still be much lower in costs than 
the usual methods of open-cast mining.

The Chinese owned mines suffer from m any 
of the disadvantages for which remedies 
are indicated as urgent, bu t their great 
obstacle is their management by owners 
and their friends and former employees— 
all accustomed only to the crude, bu t formerly 
very profitable, methods which served so 
well when much of th is very rich tin  field 
was virgin ground. The same methods 
of m anagem ent and of operation will not 
serve now, bu t proposals of unknown or 
untried ways are d istrusted by such people. 
There have been unfortunate examples 
where modern equipm ent has been provided, 
a t large capital cost, on deposits which had 
not been sufficiently tested and have since 
turned out unprofitable. Cruder methods 
would have involved much less loss, b u t the 
fault was in the lack of sufficient proved ore.

Statistics.—Visible supplies of tin  a t the 
end of January  are recorded to  be 43,200 
tons, showing an increase for the m onth of 
900 tons, being only 400 tons less than  the 
record to  August 31 last which was 43,600 
tons. These figures w ith the other particulars 
compiled for the m onth ail go to  prove the 
urgency of effective restriction. Im ports of 
tin  ore from foreign sources during January  
am ounted to 4,088 tons. In  1930 to tal 
im ports were 46,680 tons, averaging 3,890 
tons per m onth.

New Dredge.— On January  25 the Perak 
section of the Engineering Association of 
Malaya, the members of the F.M.S. Chamber 
of Mines, and other invited guests had the 
advantage of inspecting the new No. 1 
Dredge of Lower Perak Tin Dredging 
L td., a few miles south of Tanjong Toh- 
Allang. The dredge is of large capacity, 
being expected to  trea t 350,000 cu. yd. per 
m onth under normal conditions. I t  is of 
the close-connected bucket-elevator type, 
designed to dig 100 ft. below its paddock 
w ater level. The m achinery is electrically 
driven and the to ta l h.p. of m otors installed, 
nam ely 1,328, is probably greater than  on 
any other dredge to  date. The pontoon is 
206 ft. long by 66 ft. beam and 10 ft. deep. 
The design shows several distinctive features 
including the control of the winches and

digging m achinery by pushes on a control 
board through compressed air operating the 
clutches and brakes. Sheaves are provided 
a t the lower end of the ladder for the bow 
lines. This is to reduce the bending moment 
on the ladder which m ay be severe when 
the lines pull on the hull as is usual. The 
dredge was designed and built under the 
direction of the Y uba Associated Engineers 
of San Francisco as consulting engineers for 
the Anglo Oriental Mining Corporation, Ltd.

Power will be taken on the dredge from 
the Perak R iver H ydro-Electric Power 
Company a t 6,600 volts and transformed 
down to 440 volts for the m otors and 110 
volts for the lighting-system . The buckets 
are of manganese steel and of 13 \  cu. ft. 
capacity w ithout allowing for side horns 
which in certain types of ground will increase 
the capacity. There are 129 in  the line, 
each weighing 3,200 lb. The operation and 
economic efficiency of th is  dredge will be 
w atched w ith in terest by  the miners and 
other engineers who have had the privilege 
of going over it when nearing completion.

T O R O N T O

February 17.
Sudbury D istrict.—Production a t the 

Frood mine of th e  In ternational Nickel 
Company which has for some tim e been on 
the basis of about 75,000 tons a  m onth has 
been advanced to  100,000 tons a month. 
The ou tpu t from the Creighton and Garson 
mines is not being increased, bu t on the other 
hand  m ay be lowered. Now th a t th e  con
struction program m e has been largely com
pleted the com pany finds its mines and works 
in a general condition to  produce m etal in 
excess of requirem ents. In  regard to develop
m ent and exploration the mines already have 
so much ore exposed th a t it is no longer 
necessary to  look for more and a tten tion  is 
now being m ainly directed tow ards the 
reduction of operating costs. Underground 
work m ay now be confined to  the  develop
m ent necessary to  provide an outle t for the 
ore. The ore now in sight is unofficially 
estim ated at about 200,000,000 tons. The 
Falconbridge continues to  carry on opera
tions on a 300 ton daily basis, the  smelter 
having operated steadily since production 
was resumed a t the first of the year. Smelter 
capacity, owing to  the recent additions to 
the blast furnace, is around 450 tons per
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day, b u t the present ra te  will probably not 
be increased until m arket conditions have 
improved and a further supply of power is 
obtainable. Underground operations have 
been confined chiefly to the 225 and 350 ft. 
levels, w ith pockets cut a t the  500 and 750 ft. 
horizons in preparation for extending lateral 
work to  those levels, and a lim ited am ount of 
work a t the 1,000 ft. level. Stoping above 
the 350 ft. level has indicated a substantial 
widening of the ore-bodies, considerably 
increasing the ore reserves. The Treadwell 
Yukon is actively pushing exploration work 
on the 1,500 ft. level of the E rrington mine, 
bu t so far w ithout encountering substantial 
ore-bodies. The managem ent, however, 
believe th a t the lower levels will prove some
w hat similar to  the 300 and 500 ft. horizons, 
where large tonnages of ore were located 
following earlier disappointm ents.

Porcupine.—The Hollinger Consolidated 
during 1930 produced gold and silver to the 
value of $10,263,505 from 1,625,868 tons of 
ore, with an average recovery of $6’31 per 
ton. This is a net gain of 8'8% over the 
production figures of $9,433,767 for the 
preceding year. Income from other sources 
amounted to $639,426, bringing the to ta l up 
to $10,920,931. After deducting operating 
costs and allowances for taxes, net profits 
amounted to  $4,083,881. Dividends of 
$3,444,000 were paid, leaving $639,881 to 
be added to surplus account. Development 
operations during the year were sufficiently 
extensive to  do more than provide for mill 
requirements, increasing the value of the ore 
reserves to $48,805,685, as compared with 
$47,819,389. The favourable results obtained 
in exploration work on the 3,000 ft. level have 
encouraged the m anagem ent in its active 
campaign of deep development, since it has 
now been proved th a t mineralization con
tinues below the porphyry intrusion, which 
a i one time appeared to  be the end of gold 
values. The new mill a t the Dome mines is 
working at capacity of 1,500 tons daily, some 
difficulties which were a t first experienced 
having been successfully overcome, recovery 
being between$6'80 and $7 a ton. The ore 
reserves are being increased by  the opening 
up of new ore-bodies—one of which is stated  
to show more than  average grade over a 
length of 800 ft. and a w idth of 10 ft. The 
Vipond is actively carrying on a campaign 
of deep developm ent—the geological con
ditions shown on the Hollinger property 
adjoining w arranting the conclusion th a t 
m ineralization persists a t depth. The ore

reserves have now been built up to 
$1,400,000, the ore averaging $8 to  the ton. 
The M cIntyre Porcupine is steadily increasing 
its output, production for the quarter ending 
December 31 last amounting to  $1,220,362, 
as compared w ith $1,216,567 for the previous 
three months. Operating costs were $644,208 
as compared with $636,961 and net earnings 
before depreciation were $544,543. Under
ground work is going forward actively— 
steadily adding to  the ore reserves. Opera
tions are being carried on at a lim ited scale 
a t the March gold mine. The management 
plans to deepen the present workings a t the 
675 ft. level and carry out more extensive 
development. Ore values are not high, but 
the low operating cost leaves a margin of 
profit.

Kirkland Lake.—The Lake Shore mill 
during the three m onths ending December 
31 last treated  185,097 tons of ore, with a 
recovery of $2,290,000, as compared with 
$1,800,000 recovery from 122,515 tons treated 
in the preceding quarter. The mill is now 
treating an average of 2,200 tons per day, 
which will be increased later in the season. 
The installation of another ball-mill will 
increase the milling capacity to about 900,000 
tons of ore annually. A t the Teck-Hughes 
good progress is being made with the installa
tion of the th ird  unit of the mill which will 
bring the capacity up to 1,300 tons daily. 
A t the lower levels recently reached work is 
revealing continuity of the high-grade ore 
and is adding to  the ore reserves a t a  rapid 
rate. The production of the  W right-Har- 
greaves for the year 1930 was valued at 
$2,431,896, from the treatm ent of 220,430 
tons of ore, w ith an average recovery of 
$11 per ton. Development placed 421,000 
tons of ore in sight—ore reserves standing at 
619,605 tons. During the current year sinking 
will be carried on to 3,000 ft. in depth, 
opening up four new levels. Development at 
depth  has encountered ore carrying $15 gold 
to  the ton. The mill is operating a t the  rate 
of 750 tons of ore per day and an increase 
in its capacity m ay be made before the end 
of the year. Shaft sinking at the Sylvanite 
mine is being continued to  the  2,500 ft. level, 
from which lateral work will be undertaken 
to cut an im portant ore-body indicated by 
diamond drilling. Production is a t the ra te  
of about $80,000 m onthly and, as a result of 
the  enrichment in the more recently 
developed ore, it is sta ted  th a t ore reserves 
now average $10 a ton. K irkland Lake gold 
mine is continuing its programme of deep
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development and the winze is being pu t down 
below the 4,300 ft. level. Several new levels 
will be opened up a t depth, the average grade 
of the ore now being treated  is $12 to the ton, 
bu t higher values are being taken from the 
lower levels. A t the Telluride, production is 
showing steady improvement, mill-heads 
averaging about $15 to the ton in gold, and 
about 4% copper. Shipm ents of concen
tra tes will shortly be made regularly to  the 
Noranda smelter. The Tough-Oakes has 
been taken over under option by  the 
Premier Gold Mining Company and is being 
dewatered in preparation for an aggressive 
development campaign. The mill of the 
B arry Hollinger is treating ore of an average 
grade of $12 to  the ton. Development is 
proceeding satisfactorily, an im portant body 
of $20 ore being opened up on a sub-level 
below the 1,500 ft. horizon. The winze has 
been pu t down below the 1,800 ft. level.

Rouyn.—Noranda Mines is giving much 
attention  to  gold production-—its ou tput of 
bullion in December being reported a t 
approxim ately $400,000 and it  has con
tinued a t about this level in January . Most 
of the high-grade ore going to  the  mill is 
drawn from an ore-body between the 100 ft. 
level and the  surface. This body comprises 
some 60,000 tons of ore in which values are 
erratic and the high-grade production during 
the last two m onths is due to  mining of a 
rich pocket. There are other gold or e-bodies 
in the  mine, the  largest of which is on the 
850 ft. level, and gold is also found in con
junction w ith copper in the  copper bodies. 
About two-thirds of the smelter capacity is 
being used on copper-gold ores, the rem ainder 
being used for the treatm ent of purely gold 
ore. The new plan t of the  Canadian Copper 
Refiners L td. a t Montreal E ast has been 
completed and is ready to  receive shipm ents 
of concentrates from N oranda for treatm ent. 
This refinery, which is controlled by  the  
N oranda Mines, has a capacity of 75,000 tons 
annually, whereas the available supply from 
N oranda and the Hudson Bay Mining and 
Smelting Company a t the current ra te  of 
smelter production is approxim ately about 
half this figure, bu t, as the N oranda has for 
some tim e been storing its output of concen
trates, initial shipm ents will for some tim e 
be higher than  la ter on when N oranda will be 
dependent on its  curtailed ou tput to  keep the 
refinery in operation. Operations a t the 
Granada Rouyn gold mine have been 
interfered with by flooding, bu t this difficulty

has now been overcome and the mill is 
treating  around 60 tons per day  of ore 
averaging $15 per ton. Tonnage coming 
from the stopes along the central area on the 
625 ft. level is exceeding expectations, and 
the gold content of the ore a t $15 to  the  ton 
is well m aintained. An encouraging feature 
is th a t the w idth and value of the ore has 
steadily increased w ith  depth. The Pandora 
is preparing to  install a steam  mining plant 
and has planned an extensive programme of 
underground work—diam ond drilling having 
proved a  large body of commercial ore. 
W ork on the 300 ft. level of the O’Brien 
Cadillac property  is sta ted  to  have cut the 
downward continuation of the  m ain vein. 
The m anagem ent is considering plans for 
mill equipm ent and will continue operations 
on a  large scale. A t the Siscoe gold mine 
lateral operations a t th e  300 and 450 ft. 
levels have encountered a large body of 
commercial ore. The new shaft is to  be put 
down to  the 650 ft. level.

M anitoba.—Production a t the  Flin Flon 
mine of the H udson Bay Mining and Smelting 
Company is now on a steady basis and ship
m ents are going forward a t regular intervals, 
approxim ately 50 tons of blister copper and 
40 tons of electrolytic zinc being shipped 
daily. The sm elter is treating close to
3,000 tons of ore daily, two th irds of which is 
coming from th e  open-pit, which will be the 
main source of supply until it has reached a 
depth  of 300 ft. The balance of the ore is 
coming from the  mine proper. Production 
will be m aintained a t its  present rate for 
some time. Exploration by diamond drill 
has been resumed. The construction pro
gramme of the  Sherritt Gordon has almost 
been completed and the concentrator will 
be ready to s ta rt production th is month. 
I t  has been officially announced th a t the 
mine will go into production as soon as 
possible, bu t only one unit of the three in the 
mill will be operated a t first. The mine has 
been developed to  the stage where there is a 
very large tonnage of ore ready for treat
m ent. A syndicate of mining and financial 
men have undertaken to  finance San Antonio 
Mines Ltd. in Central M anitoba and mining 
operations will be resum ed w ithout delay. 
Developm ent work on the  600 and 700 ft. 
levels, prior to the shutdown owing to 
financial difficulties, revealed good gold 
values. A crew of 30 men have been sent in 
and active developm ent will be proceeded 
with.
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C A M B O R N E
March 5.

The Tin Industry .—Sir Cecil Budd was 
the principal guest of the R edruth  Chamber 
of Commerce a t their recent annual dinner. 
Being chairm an of the Cornish Tin Smelting 
Company and a director of the Im perial 
Smelting Corporation and a num ber of 
other well-known metallurgical companies, 
Sir Cecil’s acquaintance with the tin  industry 
is considerable. N aturally  his rem arks on 
the position and prospects of th a t industry 
were anticipated w ith much interest. He 
expressed the opinion th a t the tin  industry 
was suffering from the uninform ed ta lk  of 
three or four years ago, which created a 
belief tha t a famine in tin  was approaching, 
but there never was any such thing in 
prospect. The worst thing th a t could happen 
to tin mining was th a t tin  should ever reach 
¿300 a ton again. T hat was bad for miner, 
smelter and user. Progress, however, has 
been made towards establishing the Govern
ment scheme for restriction since the date of 
the Redruth Chamber of Commerce annual 
dinner and those chiefly concerned in the 
welfare of the Cornish mines welcome tha t 
progress. The advance in the price of tin 
from the low point of about ¿104, reached 
just before last Christmas, to the ¿122 now 
recorded fosters the hope th a t before long a 
resumption of full active operations will be 
justified at South Crofty and Geevor. W ere 
this to be the case and if full-time instead of 
half-time operations were resum ed a t E ast 
Pool it would give im m ediate employment to 
over a thousand of W est and Mid Cornwall’s 
unemployed, now exceeding 10,000 in 
number.

E ast Pool is still the only mine in Cornwall 
where production has not been entirely 
suspended. During Jan u ary  2,976 tons of 
ore yielded 41-5 tons of black tin and 
20 tons of arsenic which together realized 
¿3,097, equivalent to a  tonnage value of 
¿1 0s. lOd.

" At what price for tin will the Cornish 
mines be justified in resuming full 
operation ? ” is an im portant question. If 
a full measure of development is carried on, 
as heretofore, in such mines as E ast Pool 
and South Crofty about ¿170 to  ¿180 is 
essential. Probably Geevor could do well 
a t a little  lower level. In  any case there is 
no dofibt th a t a t ¿170 to ¿180 the three 
mines nam ed would be perfectly justified 
in resuming normal work. This can scarcely 
be said of other suspended mines.

PERSONAL
A. L. B e l l  has le ft Mexico and, a fte r touring  

in  th e  U n ited  S tates, is re tu rn in g  home.
R. S. B o t s f o r d  has left for Canada.
G. W. C a m p i o n  has left for W est Africa.
F . H . C o t h a y  is hom e from Nigeria.
H. C. C u r w e n  has left for South Africa.
G. A. D a v e n p o r t  is re tu rn ing  from South Africa.
H . G. D. D i x o n  has re tu rn ed  from Spain.
W. A. E d w a r d s , a fte r  v isiting  Bolivian m ines, 

is re tu rn in g  to  Chile.
W . A. H ardy has re tu rn ed  from  India.
A. C. H a r r i s o n  is re tu rn in g  from Burm a. 
V i n c e n t  T. H o c k i n  has re tu rn ed  to  Tanganyika. 
J. M. I l e s  has le ft for Canada.
R. U n d e r w o o d  J a r v i s  has re tu rn ed  from the  

U nited  S tates.
R o b e r t  M a c f e e  i s  hom e from  France.
W . E . S e v i e r  is leaving for th e  Gold Coast.
J . E . Sn elus has left for Nigera.
J a c k  S p a l d i n g  is re tu rn in g  from Southern 

Rhodesia.
R. J . S. W a d d i n g t o n  is re tu rn in g  from  South 

Africa.
J .  S. W i l l i a m s  i s  re tu rn in g  to  Ind ia.

F. H. M a s o n , who for th e  p a st eleven years has 
been th e  V ancouver correspondent of T h e  M i n i n g  
M a g a z i n e , died suddenly on February  7 a t  his 
hom e in  Victoria. H e had  acquired a  well-deserved 
rep u ta tio n  as a  w rite r who was clear, concise, and 
accurate , and  one who did good service for th e  
m ining ind u stry  of B ritish  Columbia.

E d w a r d  W a l k e r , who died a t  h is home a t 
K enton on F ebruary  10, aged 65, will long be 
rem em bered by m ining m en th roughou t th e  world 
for h is genial courtesy and helpfulness. H is associa
tio n  w ith  m ining covered nearly  40 years, for i t  
was in  1892, w hilst in  th e  U n ited  S tates, th a t  he 
m et R . P. Rothw ell and  jo ined th e  staff of th e  
Engineering and M ining Journal, assisting w ith  the  
p roduction  of th e  first volume of The M ineral 
Industry. R e tu rn in g  to  E ngland in  1893, Mr. 
W alker becam e London represen ta tive  of th e  
Engineering and M ining Journal, a  position he held, 
no tw ithstand ing  several changes in  th e  m anage
m ent, till 1907. A t th is  period th ere  was a  desire 
on th e  p a r t  of a  num ber of m ining m en in  London 
for a technical p ap er and  as th e  Result of Mr. 
W alker’s representations T. A. R ickard  and  E dgar 
R ickard  cam e to  E ngland in  June , 1909, and 
Septem ber of th e  sam e year saw th e  first issue of 
T h e  M i n i n g  M a g a z i n e . Mr. W alker was appoin ted  
assistan t ed ito r and  he occupied th is  position till 
October, 1916, when, on a  change in  th e  m anage
m ent, he  succeeded H . F oste r B ain as editor. 
T his post he held, w ith  cred it to  him self and benefit 
to  th e  M a g a z i n e , til l  th e  end of 1929, his re tirem en t 
being  announced in  th e  issue for Jan u ary , 1930, 
a lthough  since th e  com m encem ent of his illness in 
February , 1929, he h ad  been unable to  u n dertake  
a n y  heavy  or responsible w ork. H is helpful advice, 
however, was alw ays available and he will be missed 
by  none m ore th an  by  those w ith  whom he cordially 
w orked for th e  p ast 14 years. Coming of a  Lanca
shire Q uaker fam ily, Mr. W alker took  his degree 
of M.Sc. a t  Owen’s College and  a t  one tim e 
contem plated  en tering  th e  m edical profession. He 
would, however, have m ade headw ay in  any  
profession w ith  which he m igh t have become
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associated, for he had  no t only a w onderful m em ory, 
b u t a  p e rso n ality  th a t  endeared him  to  all. 
A lthough geology m igh t be said to  be h is strong 
p o in t— and he was a Fellow of th e  Geological 
Society—Mr. W alker was well-informed on m ining 
m atte rs  generally and  was alw ays ready  and willing 
to  pass th is  in form ation  on. In  th is  connexion 
he will be m issed, n o t only b y  th e  younger m en, 
b u t by  m an y  occupying prom inent positions, for 
all benefited m ore or less as th e  resu lt of consulting 
him . A part from m ining th e re  were few subjects 
on which Mr. W alker was n o t well versed and one 
can only reg re t th a t  all th e  knowledge he  possessed 
and was able and  w illing to  im p a rt has passed 
w ith  him .

TRADE PARAGRAPHS
In tern ation a l C om b ustion , Ltd., to gether 

w ith  Underfeed Stoker Co., L td ., and Com bustion 
Steam  G enerator, L td ., have  m oved to  Aldwych 
House, L ondon, W .C. 2.

H enry B ath and Son , Ltd., of London, L iver
pool and  Swansea, issue th e ir  custom ary ch art 
showing th e  changes in  th e  price of copper, spelter, 
t in  and  lead  for th e  period  from  1920 to  th e  end 
of 1930.

W all win Co., of Saltisford Ironw orks, W arw ick, 
send us a  leaflet draw ing a tten tio n  to  fu rth e r 
p articu lars w ith  regard  to  th e ir  pum p for handling  
solids, a  descrip tion  of which appeared  in  our 
Ju n e  issue.

Lead In du str ies A ssociation , of 420, L exington 
Avenue, New Y ork send us a fu rth e r issue of th e ir  
pub lication  Lead  and  ask  us to  draw  a tte n tio n  to  
the  fact th a t  copies of th is  periodical can be ob tained  
by  an y  in te res ted  persons.

H ead, W rightson, and Co., Ltd., of S tock ton- 
on-Tees, send us booklets devoted  to  th e  following : 
The Skinner m u ltip le -hearth  roasting  furnace, the  
K irkless slu rry  separato r, and  to  steel waggon 
w ork and  chim neys and  tan k s , such, for exam ple, 
as cyanide tanks.

J. P oh lig , A .G ., of Koln, G erm any, publish  an  
illustra ted  booklet g iving exam ples of th e ir  aerial 
ropeways, electric  overhead runw ays, steel band  
conveyors, bucket conveyors, and  o th er conveying 
and  e levating  appliances, which clearly  shows th e  
num ber and  v a rie ty  of installations w hich have 
been erected  by  th is  firm.

P etters , Ltd., of Yeovil, have sen t us a  n u m b er 
of publications p r in ted  in  Spanish for use a t  th e  
B ritish  E m pire  T rade E xh ib ition  now being held 
a t  Buenos Aires. One of these is devoted  to  th e ir  
Atom ic Diesel cold s ta rtin g  oil engines which have 
a lready  been  described in  these  colum ns, and  
an o th er to  th e ir  a irc raft specialities.

E dgar A llen and Co., Ltd., of Im perial S teel 
W orks, Sheffield, send us booklets devoted  to  
double-shell ro ta ry  d ryers for all ore, sand  and  
gravel d ry ing  operations, and  also to  Stag 
pulverizing cylinders or in te rm itte n t ball m ills 
su itab le  for crushing w et o r d ry  a v a r ie ty  of 
m ateria ls. These m achines are also su itab le  for 
use as m ixers.

D em ag, of D uisburg, G erm any, in  th e  Ja n u a ry  
issue of th e ir  Demag News have  an article  describing 
high-pressure compressors for charging compressed- 
a ir  locom otives. I t  is fully illu stra ted  w ith  p ho to 
graphs and  cross sectional draw ings. Following 
th is  is a  descrip tion  of th e  locom otives them selves 
which have  been  found su itab le  for underground

haulage. A nother a rtic le  describes th e  Demag 
loading shovel, also su itab le  for underground 
operations.

W ilfley M ining M ach inery Co., Ltd., of
Salisbury House, London, E.C. 2, inform  us that 
th ey  have acquired  th e  goodwill of th e  engineering 
business of th e  W ilfley Co., L td ., including all 
rig h ts  in  th e  well-know n W ilfley tab le  and  other 
specialities for m ining an d  m etallurgical purposes. 
The new  com pany has m an u fac tu rin g  facilities 
th a t  will enable i t  to  supp ly  eq u ip m en t to  satisfy 
every  requ irem en t an d  new  specia lities are about 
to  be in troduced .

John C h atillon  and Sons, of Cliff S treet, New 
Y ork, send us p a rticu la rs  of a n o th e r autom atic 
w eighing device, a com panion m achine to  that 
described in  ou r May, 1930, issue. This is the 
Telepoise feeder scale w hich will weigh th e  material 
passing over a sh o rt conveyor and  te leg raph  the 
weight to  a  reg iste r located  a t  a n y  d istance away 
from  th e  scale. The reg is te r is a continuous 
type, a rranged  to  o p erate  a  24 h r. tim e chart 
recorder w hich furnishes a  filing record of daily 
operation . L ike th e  conveyor scale, i t  also indicates 
th e  to n  ra te  p er hour.

In gerso ll-R and  Co., Ltd., of 165, Queen 
V icto ria  S treet, London, E.C. 4, have  sent us 
a copy of th e ir  m in ing  m ap  of Southern  Africa, 
which ind icates m ines, m ineral concessions, power 
sta tions, railw ays (com pleted an d  projected) ports, 
e tc . I t  is p rin te d  in  e igh t colours on a sheet 
m easuring 30 in . b y  36 in ., th e  scale being  70 miles 
to  th e  inch. T he various m ineral deposits are 
picked o u t in  d ifferent colours and  enlarged sections 
deal w ith  th e  W itw a tersran d  goldfields and a 
section  of th e  N o rth e rn  R hodesia  copper field. 
Copies can be o b ta in ed  from  th e  Com pany.

M ining and In d u str ia l E p u ip m en t, Ltd., cf 
11, S ou tham pton  Row, London, W .C. 1, report 
th a t  new orders have  been  received for th e  following 
equ ipm en t :— For E ngland  : One 3 ft. by  5 ft.
single surface, ty p e  39, H um -m er electric  screen for 
g ran ite  d rip p in g s ; and  one 100 sq. ft. “ Rovac ” 
b ackw ater filter to  handle  12,000 gallons paper- 
m achine back w ater p e r hour. F o r Portugal : 
One 4J f t. by  1 3 ft. H ard inge m ill for t in  ore in 
q u a rtz itic  gangue. F o r F rance : One 6 ft. Ray
m ond sep ara to r for carbon black. F o r Russia: 
16 10 ft. b y  60 in . H ard inge  m ills for an th racite .

Strau b  M anufacturing  Co., Inc., of 507, 
C hestnu t S treet, O akland, C alifornia, issue a  leaflet 
describ ing  some of th e ir  specialities. These include 
th e  L ittle  G ian t rib-cone n ill which answers 
th e  dem and  for a  sm all b u t p ractica l m ill for 
prospectors, sm all m ines, reg tind ing , clean-up 
work, p ilo t m ills, e tc . I t  is m ade e n tire ly  of steel, 
com plete w ith  th e  exclusive bu ilt-in  screen classifier 
head. The m ill regrinds its  own oversize within 
itself, d ischarging a  sized and  finished product 
d irect to  th e  n e x t sequence. O th e r specialities 
include S trau b  “ O ver-B uilt ” crushers in  various 
sizes for coarse crushing, O verstrom  universal 
shak ing  tab les, and  K ra u t flo ta tion  m achines.

L incoln  E lec tr ic  Co., Ltd., of Cleveland, 
Ohio, have  issued, particu la rs  of a  com petition 
which th e y  are p rom oting  w ith  a  view  to  increasing 
th e  knowledge of th e  a d a p tab ility  of a rc  welding 
to  in d u stry  and  m ore especially  in  w elding for the 
redesign of ex is tin g  m ach inery  in  cas t iron  or 
r iv e tte d  steel. The ad v an tages of a rc  welding 
are n o t p roperly  understood  in  m an y  quarters 
and i t  is believed th a t  w hen th e y  are understood
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g reat reductions in  cost will resu lt from th e ir  use 
as well as im provem ents in  th e  p roduct obtained. 
I t  is a fu rth e r purpose of th e  con test so to  fram e 
th e  rules for judgm ent of th e  papers subm itted  
th a t  consideration  is given to  th e  p roportionate  
saving m ade by  th e  app lication  of arc welding. 
Various large cash prizes are offered and  th e  
com petition  is open to  anyone except th e  C om pany’s 
employees. D etailed  particu lars m ay  be obtained 
by those in te rested  from th e  Company.

S am u el O sborn and Co., Ltd., of Clyde Steel 
W orks, Sheffield, inform  us th a t  th e  dem and 
for Osborn S.O.B.V. “ Solidend ” tools is rap id ly  
increasing. These tools are supplied in  th e  finished 
s ta te , th a t is forged, hardened  and  ground, ready  
for use, b u t as m an y  users prefer to  do th e ir  own 
forging and h ea t trea tin g  the  firm are now supplying 
blanks. These consist of a  50 to n  tensile  steel 
shank, having a  full section  of S.O.B.V. welded 
on, the  size vary ing  w ith  th e  size and  shape of 
th e  tool. U sually w ith  a 1 in . square tool a 1 in. 
cube of S.O.B.V. is supplied. Experience has 
shown th a t  these  “ Solidend ” tools and blanks 
can be forged and  h ea t trea te d  w ithou t affecting 
the  weld, and tools have  been ham m ered on th e  
anvil th rough  180° w ithou t a sign of fracture. 
Among th e  advantages claim ed for these  tools 
over o ther tip p ed  tools is th a t  th e  weld is qu ite  
unbreakable and  th e  tip s  do n o t come loose.

G lenfield and K ennedy, Ltd., of K ilm arnock, 
have issued particu lars of a  se t of tw o electrically 
d riven high l if t  th ree-th row  ram  pum ps recen tly  
supplied to  R oan A ntelope Copper Mines. The 
liquid to  be pum ped, against a head equ ivalen t to  
1,450 ft. of w ater, is a  th ick  sludge contain ing  abou t 
30 per cent, solids, and  for th is  severe work valves 
and valve boxes have been specially constructed . 
The pum ps have ram s 7 in . in  d iam eter and  10 in . 
stroke and run  a t  50 r.p .m . equ ivalen t to  a  125 b.h .p . 
and pum p h .p . of 84. Also th e  norm al d u ty  is 200 
gal. perm in . of m ixed w ater and  solids of a com bined 
w eight of 14-5 lb. pe r gal. against a s ta tic  head  of 
950 ft. G enerally th e  m ixed product p er m inu te  
is 140 gal. cf w a ter (10'0 lb. pe r gal.) and 60 gal. 
of sludge (25-0 lb. p er gal.) corresponding to  the  
above average of 145  lb. per gal. The pum p is 
driven by a  Crom pton Parkinson m otor of 125 b.h.p., 
3 phase, 3,300 volts, 50 cycles, a t  485 r.p .m . through 
double helical wheel gearing (single reduction) 
and a W ellm an-Bibby flexible coupling.

W estinghouse E lectric  In tern ation a l Co., of 
2, Norfolk S treet, London, W .C. 2 (Head Office : 
New York), send us a  copy of th e ir  Westinghouse 
International for th e  first q u a rte r  of th e  year. 
This contains an  in te res ting  review  of th e  m ajor 
achievem ents of th e  com pany and developm ents 
in  electrical technology during 1930. Of special 
in te rest herein  is a  reference to  th e  ho ist a t  th e  
Frood m ine of th e  In te rn a tio n a l N ickel Com pany 
which is described as th e  largest single m oto r 
hoist in  th e  W estern  H em isphere. I ts  17 to n  
bucket an d  load is e levated  a t  th e  ra te  of 3,000 ft. 
per m inu te  an d  s ta rtin g  from re s t i t  reaches th is  
speed in  15 secs. I ts  da ily  capacity  is 10,500 tons 
from th e  1,200 ft. level, 7,000 tons from th e  2,200 ft. 
level, and  3,500 tons from th e  3,800 ft. level. I ts  
shunt-w ound d riv ing  m otor, which was b u ilt by  
th e  C anadian au x iliary  of th e  organization, is 
d irect connected to  th e  12 ft. w inding drum  and 
is ra ted  a t  3,200 h .p ., 600 volts, 79 r.p .m . V ariable 
voltage control w ith  au tom atic  slow-down is 
em ployed. The corresponding m o to r generator

set of 2,500 k.w., a t  750 r.p .m ., has an 11 ft. flywheel 
weighing 40 tons.

W ilkinson P rocess Rubber Co., Ltd., of
B atu  Caves, Selangor, F.M .S., who are represented 
in  th is  cou n try  by  W ilkinson R ubber L inatex, 
Ltd., of 1-4, G reat Tower S treet, London, E.C. 3, 
have published a fully illustra ted  booklet describing 
th e ir  L in a tex  m ateria l. This abrasion resisting 
ru b b er m ate ria l has a lready  been referred to  in 
these  columns. The ou tstand ing  featu re  of i t  is 
th a t  i t  re ta ins its  resilience a fte r ord inary  rubber 
has become h a rd  and  for m an y  purposes useless. 
The specia lity  is m anufactured  in  M alaya where 
supplies of ru bber la tex  are, of course, easily 
ob tainab le  and  where inciden ta lly  m any  of its  
applications have been worked out, b u t i t  is exported 
from th a t  coun try  in  th e  form  of rolls w ith  or 
w ithou t reinforcing. From  these rolls th e  sim pler 
form s of liner can be supplied w ithou t fu rther 
work, b u t th e  m anufacturers and  th e ir  agents 
m ain ta in  a  staff of m en tra in ed  in  building up 
L in a tex  in to  th e  m ore com plicated shapes, and 
engineers qualified to  advise on correct application 
and  design. The m ost obvious use for L inatex  
is th e  lin ing  of launders carry ing  sand and  o ther 
abrasive m ateria l and  w ater. Sim ilarly, i t  can 
be used for lin ing  chutes and  pipes, and  it  is 
in te resting  to  note in  connection w ith  the  la tte r  
th a t  i t  has been dem onstrated  th a t  a ru bber lined 
pipe offers less frictional resistance to  th e  flow 
of w ater th a n  does an unlined pipe. A nother 
application  which has been tr ied  o u t w ith  success 
is for lining th e  bo ttom  of skips cn  a South African 
m ine. Again i t  has been successfully employed 
for sand pum p liners and an in te resting  exam ple 
is quo ted  of a  3 in . W ilfley sand pum p working 
on m ill tailings delivering 180 tons of sand daily 
th rough  a 4 in . L in a tex  lined  pipe, 800 ft. long, 
w ith  a to ta l head of 23 ft. Up to  da te  four hard  
iron im pellers have been renewed b u t th e  lin ing 
shows no sign of w ear w hatever. The booklet 
goes on to  give directions for m ethods of fastening 
L in a tex  m ateria l by  m eans of rivets and  screws.

Askania W erke, A.G., of Berlin, th rough  th e ir  
agen t in  London, Mr. O. G. Karlowa, of Abford 
House, W ilton  R oad, London, S.W. 1, inform  us 
th a t  th e  in stru m en t which was m entioned in  th e  
a rticle  on fan tes tin g  appearing in  th e  Mining 
D igest in  our las t issue is m anufactured  by  th em 
selves. The M inim eter perm its th e  determ ination  
of th e  sm allest pressures w ith  an  accuracy of 
l/1 0 0 th  m .m . such as is said to  have never been 
previously a tta in ed . They send us a leaflet 
describing i t  and by  w ay of supplem enting th e  
inform ation  a lready published we reproduce here 
a  d iagram m atical section  which th e  following 
descrip tion  will serve to  explain. To use th e  w ater 
colum n M inim eter, th e  in stru m en t m u st first of all 
be se t tru ly  horizontal b y  m eans of th e  levelling 
screws A and th e  level B  which is le t in to  th e  base 
of th e  in strum en t. B ring th e  p o in te r F  to  zero 
and ad m it w a ter th rough  th e  n ipple P  u n til th e  
surface of th e  w a ter is abou t level w ith  the  ex trem ity  
of the  p o in ter H , Which can th en  be brought dead 
level w ith  th e  surface, th a t  is to  say, to  th e  zero 
position, by  tu rn in g  th e  screw O u n til th e  po in ter H, 
when seen in  th e  m irror J  and  m agnified by  the  
lens K , ju st touches its  reflected im age. The 
pressure to  be gauged is th en  connected up to  the 
nipple P  b y  m eans of a  length  of ru bber tu b in g  ; 
if differences of pressure are to  be determ ined, 
th e  lower pressure is connected to  F. As soon
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as th e  pressure is on, th e  level of th e  w a ter in  th e  
sigh ting  con tainer G will fall and  th e  equalizing 
con ta iner M m ust th en  be raised by  tu rn in g  the  
knob C or th e  m illed ring  D, to  which i t  is connected, 
u n til th e  surface of th e  w a ter has resum ed its  
orig inal level, i.e. u n til th e  po in te r H  again  ju s t 
touches its  reflected im age, when th e  pressure in

T h e  A s k a n i a  M i n i m e t e r .

m illim etres of w a ter colum n can be read  off on 
th e  scale L  or on th e  fine div ision  scale N . T he 
la t te r  has 200 sub-divisions, each sub-division 
represen ting  th e  one-hundred th  p a r t  of a m illim etre, 
so th a t  one com plete revo lu tion  of th is  scale 
represen ts tw o m illim etres of w a ter colum n.

B R IT I S H  I N D U S T R I E S  F A I R
R. W hite and Sons, of W idnes. Lancs, were 

dem onstra ting  by  m eans of m odels th e ir  aerial 
ropew ay system s.

D avidson  and Co., Ltd., of B elfast, h ad  a 
d isp lay  of centrifugal an d  propeller fans, a ir 
washers, flue dust collectors, and  suchlike.

F rederick  Parker, Ltd., of Leicester, were 
showing crushing, screening, conveying, and  
e levating  equipm ent, con trac to rs’ p lan t and 
suchlike.

W. and T. A very, Ltd., of Soho F oundry , 
B irm ingham , had  a  com prehensive disp lay  of 
weighing, m easuring, counting, and  tes tin g  m achines 
fo r all purposes.

M arshall, Sons, and Co., Ltd., of Gainsborough, 
w ere show ing several Diesel trac to rs  an d  also 
a  single cylinder horizon tal co ld -sta rting  Diesel 
engine of 65 b.h .p

R. A. L ister and Co., Ltd., of D ursley , 
G loucester, were showing a  v a rie ty  of ligh t petro l, 
paraffin and  o th er oil engines, pum ping  p lan ts and 
au to  tru ck s for lig h t tran sp o rt.

B ritish  O xygen Co., Ltd., of Angel R oad, 
London, N. 18, were dem onstra ting  gas welding 
and  oxygen cu ttin g  equ ipm ent for th e  fabrication  
and  rep a ir of in d u stria l p lan t in  any  m etal.

A llen -L iversidge, Ltd., of V ictoria  S ta tion  
House, London, S.W. 1, were exh ib itin g  oxy- 
acety lene welding, cu ttin g  and  leadburn ing  
equ ipm ent, electric  welding p lan t and  acetylene 
lighting .

U nited  S tee l C om p an ies, Ltd., and  a .
com panies, of Sheffield, h ad  a  represe
ex h ib it of steels for all purposes, including , 
strip , billets, forgings, stam pings, wire and  s truc  ura 
steel.

E w art C hainbelt Co., Ltd., D erby, m akers 
of conveying and  e levating  p lan t were dem on
s tra tin g  chains m ade from  L ey’s special qua lity  
m alleable iron  an d  also sprocket wheels and  elevator 
buckets.

A lfred  H erbert, Ltd., of C oventry , h ad  a 
w orking ex h ib it to  show th e  app lication  01 an 
A trito r coal pu lverizer for firing a  forge furnace 
and  a sim ilar m achine was show n open for
inspection.

W. C. H olm es and Co., Ltd., of H uddersfield, 
in  add ition  to  special ex trac to rs , w ere showing 
by  m eans of m odels and  pho tographs examples 
of H olm es-Connersville m eters , exhausters, boosters 
and  blowers.

G eorge E llison , Ltd., of B irm ingham , had
a wide d isp lay  of sw itchgear, d is tr ib u tio n  sw itch
boards, contro l gear for sm all m otors, industria l 
and  flam eproof m in ing  c ircu it b reakers and  starters, 
and  controllers.

G andy B elt M an u factu rin g  Co., Ltd., of 
Seacom be, Cheshire, w ere show ing b a la ta , leather, 
hair, solid woven an d  ru b b e r be lting , together 
w ith  all accessories, an d  also h ydrau lic  leathers, 
band ing  and  pulleys.

R. and J. D ick, L td., of Glasgow, were showing 
th e ir  “ D ickbala ta  ” b e lting  for pow er transm ission, 
conveying, and  e levating  purposes, various forms 
of “ D ix it ” belting  for acid and  h ig h  tem peratures, 
an d  also d riv in g  rope.

C oventry C hain Co., Ltd., of C oventry , and 
H ans R enold , Ltd., of M anchester, w ere exhibiting 
jo in tly  on  a  s ta n d  transm ission  chains, couplings 
and  clutches, and  gear red u ctio n  boxes, and 
conveyor and  o th e r chains.

G oodw in , B arsby , and Co., Ltd., of Leicester, 
were show ing exam ples of th e ir  q uarry ing , road 
m ak ing  and  co n trac tin g  p lan t, including stone 
crushers, screens, e levators, conveyors, and  also 
gravel w ashing an d  screening p lan t.

S tu rtev a n t E n g in eerin g  Co., Ltd., of 147, 
Q ueen V ic to ria  S treet, L ondon, E.C. 4, were 
represen ted  a t  th e  E x h ib itio n  b u t were no t, how
ever, show ing an y  of th e ir  p roducts of in terest 
to  m ining and  m etallu rg ical engineers.

R eyro lle  and Co., Ltd., an d  J. H. H o lm es and 
Co., Ltd., b o th  of H ebbum -on-T yne , were jointly 
rep resen ted  on  a  s ta n d  devoted  to  metal-clad, 
sw itchgear and  a  v a rie ty  of o th e r electric  apparatus 
for pow er s ta tio n  and  su b -s ta tio n  purposes.

N ational Gas E ngine Co., Ltd., of Ashton- 
under-L yne, were showing v e rtica l an d  horizontal 
crude oil engines, n o tab ly  one single cylinder 
horizontal engine of 17 b .h .p ., and  a  fou r cylinder 
v ertica l engine which develops 100 b .h .p . at 
600 r.p .m .

R an som es and R ap ier , Ltd. , of Ipswich, 
were represen ted  a t  th e  E x h ib itio n  b y  a stand 
on which th ey  were show ing photographs draw ing 
a tte n tio n  to  th e ir  ex cav atin g  m ach inery  which 
has been frequen tly  described in  these  colum ns.

T hom as Locker and Co., Ltd., of W arrine-ton 
had  as th e ir  p rincipal ex h ib it a “ Suprem e ” 
electric  v ib ra tin g  m achine described in these 
colum ns in  our April, 1930, issue, also “ D u rite  ” 
w ire screens, p e rfo ra ted  m eta l p la tes and  screens 
and  w oven w ire conveyor bands.
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S tew arts and Lloyds, Ltd., of B irm ingham , 
m akers of weldless steel, lapw elded, w rought 
iron, and  steel tu b es and  fittings, also bitum en- 
lined  steel tubes, were showing exam ples of th e ir  
p roducts and  V ictaulic jo in t tubes, to gether w ith  
various steel castings and  sections.

P. B. S illim a n ite  Co., Ltd., of Salisbury 
House, L ondon, E.C. 2, were showing m any  
exam ples of th e  p roducts m ade from th is  hard, 
tough and  m ost re frac to ry  m ate ria l, including 
gastight tubes, electric insulators, refractory  
cem ents, b o th  h o t an d  cold se tting , etc.

V ickers-A rm strongs, Ltd., of Newcastle-upon- 
Tyne and  B arrow -in-Furness, m anufacturers of 
hollow and solid rods an d  sections, rolled m etals, 
chill cast solid an d  cored bars, castings and  forgings 
in  brass, m anganese bronze, gunm etal and  P.M.G. 
m etal, were exh ib iting  various exam ples of th e ir  
products.

F ielding and P la tt, Ltd., of G loucester, were 
showing a  single cylinder horizontal cold sta rtin g  
engine of 60 b.h.p. and  a tw o cylinder vertical 
sim ilar engine of 50 b.h.p. The la t te r  is a recen t 
developm ent which is also m ade in  th ree  and  four 
cylinder sizes developing respectively 75 and 
100 b.h.p.

Johnson, M atthey, and Co., Ltd., of 73-82, 
H a tto n  Garden, London, E.C. 1, were represented  
a t  the  London section of th e  Fair. In  th e ir  stand  
they  were showing exam ples of th e ir  p latinum , 
palladium , gold and  silver p roducts and  especially 
stills and evaporators m ade of pure silver for special 
process work.

G. D. P eters and Co., Ltd., of W indsor W orks, 
Slough, m anufacturers of “ W ilson ” p lastic  arc 
welding p lan t and  “ C olour-Tipt ” w elding m etals 
and all welding accessories, h ad  a  represen tative  
exhibit. We propose to  describe here in  a  sub 
sequent issue th is  welding process and  equipm ent 
in  some detail.

B rom ford  Tube Co., Ltd., of Aston, 
B irm ingham , had  a  com prehensive display  of h o t 
finished weldless steel tu b es of from J in .  to  15 in. 
bore, in  lengths up  to  50 f t., gas and w a ter m ains, 
and loose flanged tu b in g , including th e  Carlton 
pipe jo in t. A ssociated w ith  th is  firm were Tubes, 
Ltd., also of B irm ingham .

B ritish Insu lated  C ables, Ltd., of P resco t, 
Lancs., m anufacturers of copper and alum inium  
wires, sheets and  strips, were exh ib iting  these 
and other products, including electric cables and 
wires, electric welders and r iv e t heaters, m eters, 
s ta tic  condensers, p rim ary  b a tte rie s  and  overhead 
equipm ent for tram w ays and  railways.

T hom as F irth and Sons, Ltd., of Sheffield, 
occupied tw o large stands which were devoted 
principally to  dem onstra ting  th e  num erous applica
tions of F ir th  S taybrite  an d  stainless steels, also 
a com prehensive range of engineers’ tools, drills, 
cu tters, ream ers and  files, and  also In sto  m etal 
saws w ith  te e th  of high  speed steel.

W hitecross Co., Ltd., of W arring ton , in  a 
com prehensive range of th e ir  wire products, were 
m ak ing  a  feature  of locked coil, and  flattened  
s tran d  m ining ropes, a  p a rticu la r feature  of which 
is th e  p ro tection  from in ternal corrosion by  filling 
th e  in te rio r w ith  an  anti-corrosive lu b rican t and 
constructing  th e  ou ter cover as nearly  w aterproof 
as possible.

T angyes, Ltd., of B irm ingham , were showing 
several exam ples of different sizes of th e ir  horizontal 
single and  double cylinder, heavy  fuel oil engines,

all in  operation, and  various o ther of th e ir  products, 
including pum ping outfits such as treble  ram , 
centrifugal and tu rb in e  pum ps, also gas producers 
for ob tain ing  gas from all such fuels as husks, 
tree  bark, cocoanut shell, and  suchlike.

B abcock and W ilcox, Ltd., of Babcock House, 
Farringdon  S treet, London, E.C. 4, had  tw o oil 
engine exhibits, one a  15 b.h.p. m edium  com 
pression type, single cylinder, horizontal engine, 
th e  o th er a  33 b.h .p . cold-starting  engine. The 
form er ty p e  of engine was originally  b u ilt by  
C layton and  Shuttlew orth , of L in co ln ; th e  la tte r  
are m ade also in  sizes of 55, 80, 100 and  150 b.h.p.

M urex W elding P rocesses, Ltd., which in 
corporates Alloy W elding Processes, L td ., and 
P rem ier E lectric  W elding Co., L td ., of Forest 
R oad, W altham stow , London, E. 17, were, dem on
s tra tin g  various ty p es of welding equipm ent, 
including arc welding p lan t, welding transform ers, 
atom ic hydrogen welding p lan t, “ F lex in  ” con
tinuous welding system  and a  v a rie ty  of electrodes 
and  m eta l welding.

B ureau of In form ation  on N ickel of the M ond 
N ickel Co., Ltd., of Im perial Chemical House, 
London, S.W . 1, were m aking  a  p a rticu la r feature  
of a dem onstra tion  by  m eans of sam ples and 
p ictu res of th e  ex traction  of nickel from its  ore 
and  th e  properties of nickel and its  alloys and th e ir  
m any  applications in  industry . As usual, th e  
d isp lay  was adm irably  executed and  singularly  
in stru c tiv e  to  th e  laym an.

J. and F. H oward, Ltd., of Bedford, were for 
th e  first tim e showing th e ir  Diesel locomotives. 
H ere was a th ree  to n  crude oil locom otive fitted 
w ith  a  tw o cylinder Blackstone high speed engine, 
described elsewhere in  th is  issue, which is rep re
sen ta tiv e  of a  range of sizes from 2 to  12 tons 
fitted  e ither w ith  petro l paraffin or Diesel oil 
engines. These locom otives are used for all sorts 
of outdoor tran sp o rt abou t works and m ines.

G. A. H arvey and Co. (London), Ltd., of 
W oolwich R oad, London, S.E. 7, were showing 
on th e ir  s tand  th e  m any  and  varied  applications 
of p e rfo ra ted  m etal. T hey  h ad  also exam ples 
of th e ir  woven wire w ork and  special fabricated  
m eta l p roducts such as processing re to rts  as used 
in  certa in  chem ical and  allied industries. In  
add ition  th ey  had  on exh ib it exam ples of th e ir  
steel fu rn itu re  such as filing cabinets, cupboards, etc .

M oler P rod ucts, Ltd., of 49, M oorgate, London, 
E.C. 2, were showing m an y  exam ples of th e ir  
Fos-al-sil insulating  bricks, slabs, and o th er shapes. 
In  order to  ind ica te  th e  h e a t losses th rough  various 
ty p es of walls th ey  were operating  a  small furnace, 
one side of w hich was b u ilt of firebrick and on 
th e  opposite  side are Fos-al-sil insu lated  slabs 
w ith  jo in ts of Fos-al-sil m orta r, th e  end b u ilt of 
insu lating  bricks w ith  o rd inary  m o rta r  jo in ts  
and  th e  door of insu lating  concrete.

Im p eria l C h em ica l In du stries, Ltd., of 
Im perial Chemical House, London, S.W . 1, in  
add ition  to  th e  ex h ib it of th e  M ond N ickel Co., 
L td ., th is  organization  was represented  a t  th e  
B irm ingham  section of th e  F a ir  b y  th e  Cass el 
Cyanide Co., Ltd., who were dem onstra ting  
a p lan t for case harden ing  by  m eans of m olten  
sodium  cyanide. In  th e  London section  of th e  
F a ir th e  group occupied a  large s tan d  in  th e  
chemical section w herein in  add ition  to  a  cine
m atograph  exhib ition  showing th e  activ ities  of 
th e ir  various associated industries, th ey  had  a wide 
disp lay  of p roducts arranged  in  groups according
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to  th e  p a rts  of th e  E m pire in  which these are 
used.

W ild-B arfield  E lectric F urnaces, Ltd., of
Holloway, London, N. 7, h ad  in  operation  a 
G ibbons-W ild-Barfield furnace said to  be th e  
largest of its  k ind  dem onstra ted  a t  an  exhibition, 
m easuring 9 ft. 6 in . long by  8 ft. wide by  6 ft. 
high, having a m axim um  in p u t of 110 k.W., th e  
pow er to  m ain ta in  900°, being only a sm all fraction  
of th is am ount. The heating  elem ents are of heavy  
gauge nickel chrome situ a ted  n o t only  in  th e  
walls, roof and  floor, b u t also in  th e  door in  order 
to  ex tend  th e  useable leng th  of th e  cham ber to  
a m axim um , those under th e  floor being enclosed 
while th e  rem ainder are exposed. The door is 
electrically operated  by  m eans of push  b u tto n  
controls.

W. and J. G eorge, Ltd., of 157, G reat Charles 
S treet, B irm ingham , m akers of labora to ry  app ara tu s 
and  instrum en ts of every  description, were showing 
a  considerable v a rie ty  of th e ir  products. Our 
a tte n tio n  was especially draw n to  an  analy tical 
balance of all B ritish  m anufacture  which th e  
Com pany are endeavouring to  m ark e t a t  a price 
which com pares favourab ly  w ith  th a t  of th e ir  
various foreign com petitors. W e also noticed 
an  ingenious microscopic p ro jection  ou tfit which 
consists in  m eans for a tta ch in g  a p ro jector lam p 
undernea th  a  m icroscope tab le , w ith  th e  aid  of 
which a  slide can be pro jected  on to  a  screen set 
a t  an y  convenient d istance according to  th e  size 
of im age required  for dem onstra tion  purposes.

C rossley  B ros., Ltd., of Openshaw, M anchester, 
were showing a num ber of th e ir  horizon tal and 
vertical oil engines, am ong which of principal 
in te res t was a  single cylinder fuel oil engine of 
15 b.h .p . which has no t h ith e rto  been shown. 
I t  is typ ica l of a  range of sim ilar horizontal engines 
developing 9, 13 and 15 b.h.p. O ther exh ib its 
on th is  s tan d  included a four cylinder horizontal 
oil engine of 88 b.h .p . of th e  ty p e  described here 
in  our Decem ber, 1930, issue, a th ree  cylinder 
vertical engine of 82 b .h .p . and a  tw in  cylinder 
horizontal engine of 48 b.h.p. The vertical engine 
is a  compressorless Diesel ty p e  which in  th is  case 
was d irect coupled to  a 50 k.w. d.c. dynam o running  
a t  450 r.p .m . All these engines were runn ing  
on heavy  crude oil.

P etters, Ltd., of Yeovil.— The p articu la r 
ex h ib it on th is  s tan d  was th e  la test ty p e  of 160 b.h.p. 
four cylinder A tom ic Diesel, cold-starting  vertical 
oil engine which was shown in  operation  for the  
first tim e. This Atom ic Diesel engine is sim ilar 
to  th a t  described in  these  colum ns u nder th is  
heading la s t year. Subsidiary exh ib its included 
a  130 b.h.p. tw in  cylinder A tom ic Diesel engine, 
a 25 b.h.p. single cylinder engine and a  num ber 
of sm aller engines for various lig h t duties. The 
large engine referred to , while particu larly  designed 
for m arine  purposes, is also m ade for o ther power 
generation  uses and  has a fuel consum ption which 
varies from  0'41 lb. p er b .h .p . hour in  th e  larger 
sizes to  0'48 in  th e  sm aller, th e  sizes ranging from 
50 b.h.p. tw in  cylinder to  480 b.h.p. six cylinder.

M acinlop, Ltd., of M anchester, were showing 
industria l ru bber goods of all descriptions, including 
belting , hose, rollers, anti-corrosion linings and 
coverings. Special m ention  m ay  be m ade of 
th e ir  a ir  hose for conveying a ir  a t  an y  pressure. 
This m ateria l is m ade up to  3 in . in te rn al d iam eters 
in  lengths up  to  60 ft. A nother v a rie ty  is m ade up 
to  11 in . d iam eter and  in  lengths up  to  250 ft. 
and an o th er 11 to  3 in. d iam eter in  lengths up

to  60 ft. I t  is said on account of its  flex ib ility  
to  be non-kinkable. The o u te r cover is designed 
and  com pounded to  resist severe abrasion  such 
as is m et w ith  on  th e  floors of m ines and  q u am es. 
Special a tte n tio n  has also been p a id  to  th e  inner 
linings w ith  a  view  to  avoiding th e  ill effects of 
oil which is carried  in  from  th e  com pressor.

D avey, P axm an , and Co., Ltd., of Colchester, 
were showing a new six  cy linder vertical, heavy 
d u ty , oil engine d irect coupled to  a  200 k.w . d.c. 
generator. This engine has been b u ilt to  m eet 
th e  dem and for an  oil engine of h igher speed. I t  
develops 300 b .h .p . a t  a  speed of 600 r.p .m . and 
is s ta rte d  by  com pressed a ir  in  th e  usual way. 
I t  is also to ta lly  enclosed b y  m eans of sliding 
sh u tte rs  w hich are easily  rem ovable  an d  afford 
access to  th e  w orking p a rts . The p istons them 
selves are also easily  rem ovable for replacem ent. 
A nother no tab le  featu re  of th is  engine is th e  fact 
th a t  th e  space occupied, p a rticu la rly  th e  space 
requ ired  for a tten tio n , is considerab ly  reduced 
as is also th e  w eight. This ty p e  is be ing  m ade 
in sizes hav ing  3, 4, 5, 6, 7 and  8 cylinders.

H adfields, Ltd., of Sheffield, were showing 
th e  “  H ecla ” disc crusher which, as th e y  point 
ou t, is an  excellent all round  m achine for crushing 
all classes of m ateria l and  one th a t  will successfully 
deal w ith  th e  h a rd est rock  in  m ines. I t  is made 
in  several sizes b u t th e  larger are generally  used 
for ore crushing. The w earing p a r ts  are, of course, 
m ade of “ E ra  ” m anganese steel. Also shown 
was a 24 in . single roll b reak e r especially  suitable 
for coal. E xam ples of p roducts m ade  in  their 
special steels “ E ra  ” H R  th e  h e a t resisting  steel, 
“ E ra  ” CR th e ir  non-corroding steel, and  “ Hecla ” 
ATV, th e  la t te r  especially  su itab le  for steam 
tu rb in e  blading. M ining drill steel w as also 
exh ib ited  to  dem onstra te  th e  difference between 
th e  sand  cored hole an d  th a t  p roduced  b y  the 
H adfield’s m eta l core process w ith  th e  advantages 
afforded by th e  la tte r .

R u ston-B u cyrus, Ltd., of L incoln, were showing 
an  exam ple of th e ir  1030 Diesel d riven  f  cu. yd. 
excavator, convertib le  to  operate  as shovel, drag
line, grabbing crane, or crane. T his u n it was 
described in  our Ju ly , 1930, issue. Another 
ex h ib it was of th e  “ R oB uston  ” centrifugal 
pum p for handling  w ater-borne solids, w hich was 
described in  our Decem ber, 1929, issue. On an 
ad jo in ing  s tan d  R uston and H ornsby, Ltd., were 
showing exam ples of b o th  th e ir  horizon tal and 
vertica l oil engines, th e  form er class was exemplified 
by  one of th e ir  airless in jec tio n , cold s ta rtin g , 
crude oil engines of 22 b .h .p . These engines 
are m anufactu red  up  to  132 b .h .p . The vertical 
engines were represen ted  b y  tw o h igh  speed units, 
one know n as m ark  “ VQ ’’ be ing  a  six  cylinder 
u n it runn ing  a t  900 r.p .m ., a t  w hich speed the 
norm al w orking load is 96 b .p .h ., and  th e  other 
know n as th e  “ J P  ” being a  four cylinder unit 
developing 135 b .h .p . an d  ru n n in g  a t  1,000 r.p.m . 
A novel ex h ib it included one show ing stages in 
th e  course of e rection  of oil engines which was 
dem onstra ted  w ith  one of th e  sm aller R uston 
to ta lly  enclosed oil engines know n as th e  m ark 
“ P B .” This engine was show n run n in g  an d  also 
being dism antled .

B lack stone  and Co., Ltd., of S tam ford , Lincs., 
occupied tw o large stands. The principal exh ib it 
which to o k  up m ost of th e  space on one of these 
stan d s was an  8 cy linder “ V ” ty p e  oil engine 
of 1,250 b .h .p . which w as being  show n fo r th e  first 
tim e. I ts  8 cylinders consist of tw o 4 ’s se t a t
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angles of 45° to  a  perpendicu lar passing th rough  
th e  cen tre  line of th e  c rankshaft. This has been 
designed for d irec t coupling to  generators or 
a lte rn a to rs , etc . I t  runs a t  250 r.p .m . I t  is 
proposed to  build  these engines w ith  8, 12 and  16 
cylinders. O ther exh ib its  included standard  
horizon tal single cylinder spring in jection  oil 
engines of 6 and  55 b.h .p . respectively. All these 
engines were runn ing  on heav y  fuel oil. On the  
o th e r stan d , of special in te res t were Blackstone 
v ertical h igh  speed engines which have been fitted 
to  lorries and  o th er road vehicles. These oil 
engines were exem plified b y  an  18/20 b .h .p . (twin 
cylinder), a 36/40 b.h .p . (four cylinder), and  two 
un its  of 55/60 b.h.p. (six cylinder). Also shown 
on th is  s tan d  were tw o horizontal spring in jection  
heavy  oil engines, a  single cylinder u n it of 17 b.h.p. 
and  a  tw in  cy linder u n it of 64 b.h .p . A num ber 
of sm aller pow er u n its  were also shown as also 
were pum ping  p lan ts  com prising B lackstone 
unchokeable pum ps for handling  all k inds of w a ter
borne solids even though  of a  fibrous or abrasive 
nature . This unchokeable pum p has w earing p a rts  
of m anganese steel.

METAL MARKETS
C o p p e r .— The tendency  of copper values during 

F ebruary  was qu ite  firm. Sen tim ent was cheered 
by th e  evidence th a t  th an k s  to  th e  serious reduction  
of ou tp u t, th e  large A m erican stocks were no 
longer being  added to , w hilst th e  signs of a  general 
im provem ent in  A m erican in d u stry  caused a 
favourable im pression. A fter easing from 9-75 
cents pe r lb. to  9-50 cen ts early  in  th e  m onth , 
values subsequently  rallied  to  ¡0-50 cents f.a.s. 
and producers an tic ip a ted  being able to  get i t  
still h igher in  th e  n ear fu ture. Towards th e  close 
of F eb ruary  th ere  was qu ite  a  good dem and in  
evidence on b o th  sides of th e  A tlantic. The 
Japanese producers, who had  been th rea ten in g  to  
export in  an  u n restric ted  fashion, have been brought 
m ore or less in to  line w ith  th e  Copper Cartel policy.

Average price of Cash S tandard  C o p p e r: 
February , 1931, ¿45 8s. 3d. ; Jan u ary , 1931, 
£44 19s. 7d. ; February , 1930, ¿71 10s. 3d. ; 
January , 1930, ¿71 11s. Id .

T i n .— A lthough prices fluctuated  som ewhat 
during February , th e  general tendency  was firm, 
m ainly  because i t  was an tic ip a ted  th a t  th e  “ quo ta  
scheme ” would come in to  force a t  th e  beginning 
of March. This has proved to  be th e  case, and  th e  
scheme, which envisages a  basic world o u tp u t of
145,000 tons pe r annum , is now in  operation. 
M alaya, Bolivia, N igeria  and  th e  D utch  E as t 
Indies are co-operating to  control o u tp u t and 
exports according to  fixed percentages. W hilst 
of course th e  fact th a t  th e  scheme is being  applied 
is likely  to  s treng then  th e  m ark e t, th e  s ta tistica l 
position is still poor and  became even worse during 
February  w hen “ visible supplies ” were increased 
b y  some fu rth e r thousands of tons. Consum ing 
dem and rem ained  q u ie t las t m o n th  despite  th e  
im provem ent in  th e  b ig  A m erican consum ing 
industries.

A verage price of Cash S tandard  Tin : February , 
1931, ¿1 18 ; Jan u ary , 1931, ¿115 17s. 7d. ;
February , 1930, ¿173 16s. 6d. ; January , 1930, 
¿175 10s. lOd.

L e a d .—T h e 'lea d  m ark e t was firm in  February , 
b u t th is  was m ain ly  caused by  sym pathy  w ith  
th e  o th e r non-ferrous m etal m arkets , for although

dem and on th e  C ontinent certain ly  im proved, th is  
la tte r  developm ent was itself created by  the  upw ard 
m ovem ent in  prices and n o t by  any  actual am eliora
tio n  in  th e  industria l position. A lthough it  is 
announced th a t  a  big A ustralian producer of both 
lead  and  spelter m ay  close down in  April, i t  has 
to  be rem em bered th a t  th e  decline in the  A ustralian 
exchange will ten d  to  stim ula te  production  a t 
other p roperties there , including th e  new M ount 
Isa m ines which will come in to  operation  very  
shortly . P roduction  seems to  have been cu t down 
substan tia lly  in  Am erica, b u t o th er producing 
countries have n o t y e t followed su it to  an y  ex ten t. 
W hether th e  im provem ent in  values will prove 
p e rm anen t has ye t to  be  seen ; m uch m ust depend 
upon th e  general business tren d  th roughout the  
world.

A verage m ean price of soft foreign lead  : 
February , 1931, ¿13 9s. l i d . ;  Jan u ary , 1931, 
¿13 17s. 9d. ; February , 1930, ¿21 2s. lOd. ; 
January , 1930, ¿21 11s. Id.

S p e l t e r .— This m ark e t also enjoyed th e  firm 
conditions experienced by  o ther m etal m arkets, 
and a t  tim es there  was qu ite  good and sustained 
buying—apparen tly  on behalf of speculators, for 
consumers rem ained listless owing to  the  continued 
poor dem and for th e ir  own products. I t  was 
significant of th e  difficult position of producers 
th a t  m ore sm elters closed down in  G erm any during 
th e  m onth , w hilst th e  s ituation  of th e  Polish 
sm elters, which were endeavouring to  introduce 
w age-cuts, was s ta ted  to  be very  unfavourable. 
In  A ustralia, m eantim e, o u tp u t is likely to  be 
stim u la ted  by  the  depreciation in the  A ustralian 
pound. The outlook for th is  m etal rem ains obscure, 
b u t, of course, if  th e  in te rnational scheme for 
controlling th e  t in  in d u stry  succeeds th is  m ay  
push up th e  price of t in  and  such a  developm ent 
m ight reac t favourably on the  m arkets for o ther 
m etals, including spelter.

Average m ean price of spelter : February , 1931, 
¿12 9s. l i d . ;  January , 1931, ¿12 18s. 7d. ;
F ebruary , 1930, ¿19 9s. lOd. ; Jan u ary , 1930, 
¿19 18s. 9d.

I r o n  a n d  S t e e l .— T he Cleveland pig-iron 
m ark e t has been qu ite  cheerful of late, although 
dem and from  consum ers has been qu iet. The 
fact has been th a t  th e  b last furnaces have no t 
m uch difficulty a t  p resen t in  disposing of th e ir  
cu rren t restric ted  o u tp u t and  th e  placing of certain  
substan tia l contracts for engineering m ateria l in 
the  d is tric t has b rightened th e  outlook considerably. 
C ontinental com petition  has weakened considerably, 
a t  least in  th e  Tees-side area, although there  is 
still heavy com petition  in Scotland. The m inim um  
price of No. 3 foundry  has rem ained a t  th e  level 
of 58s. 6d. p er to n  to  which i t  was reduced during  
January . H em atite  has been a  sligh tly  easier 
m arke t, w ith  E as t Coast Mixed Nos. quoted around 
69s. The finished steel m ark e t was dull during 
February , th is  rem ark  applying to  b o th  B ritish  
and  C ontinental m aterial.

I r o n  O r e .— A part from some Am erican dem and 
for Riff ore, business has rem ained very  qu iet and 
recently  there  has been a  considerable cu rta ilm ent 
in  Swedish production. B est B ilbao rubio  is still 
called for in  odd cargoes, bu t, w ith  easier freights, 
prices are down to  abou t 15s. 6d. to  15s. 9d. p er 
to n  c.i.f.

A n t i m o n y .— A t th e  close of F eb ru ary  English 
regulus was quoted a t  ¿36 to  ¿42 10s. pe r ton . 
Chinese regulus com m anded ab o u t ¿22 10s. to
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LONDON D A IL Y  M ETA L PR IC E S
Copper, Tin, Zinc, and Lead per Long Ton ; Silver per S tandard Ounce ; Gold per Fine Ounce.

C O P P E R . TIN.
Z I N C

( S p e l t e r ) .

L E A D .

S t a n d a r d . E l e c t r o 
l y t i c .

B e s t
S e l e c t e d .

S o f t
F o r e i g n .

E n g l i s h .

C a s h . 3 M o n th s . C a s h . 3 M o n th s .

F e b . £ s . d . £ s . d . £ s . d . £ s . d . £ s . d . £ s . d . £ s . d . £ s . d . £ s . d .

11 46 3 U 45 18 Hr 48 16 3 .— 117 11 3 118 18 9 12 12 6 13 15 0 15 5 0
12 45 1 3 45 1 3 47 18 9 _. 116 3 9 117 13 9 12 0 0 13 2 6 14 15 0
13 44 19 -H 44 18 9 47 15 0 46 5 0 115 18 9 117 10 0 12 0 0 13 1 3 14 15 0
16 44 18 14 44 16 3 47 15 0 .— 114 16 3 116 6 3 12 0 0 13 2 6 14 15 0
17 45 16 3 45 11 101 48 15 0 47 0 0 118 5 0 119 16 3 12 6 3 13 7 6 14 15 0
18 45 13 U 45 10 71 48 10 0 120 8 9 121 18 9 12 8 9 13 10 0 15 0 0
19 46 18 U 46 18 » 49 10 0 — 121 7 6 122 16 3 12 16 3 13 17 6 15 5 0
20 46 17 6 46 16 101 49 15 0 48 5 0 122 17 6 124 6 3 13 2 6 14 3 9 15 10 0
23 47 1 3 47 0 71 50 1 3 — 123 2 6 124 11 3 12 17 6 13 18 9 15 10 0
24 46 16 3 46 16 101 50 0 0 43 5 0 122 8 9 123 16 3 12 15 0 13 18 9 15 10 0
25 47 8 9 47 11 3 50 8 9 121 8 9 122 18 9 13 2 6 14 7 6 15 15 0
26 46 15 74 46 15 71 49 15 0 — 120 16 3 122 6 3 12 15 0 14 0 0 15 10 0
27 46 11 3 46 16 101 49 15 0 48 0 0 121 16 3 123 6 3 12 13 9 13 18 9 15 10 0

M a r .
2 47 4 44 47 10 101 50 8 9 _ 123 2 6 124 12 6 13 0 0 14 6 3 15 15 0
3 46 14 44 46 19 41 50 0 0 48 5 0 122 8 9 123 IS 9 12 17 6 14 2 6 15 10 0
4 46 8 14 46 14 41 49 18 9 — 121 8 9 122 18 9 12 17 6 14 3 9 15 10 0
5 45 18 9 46 8 11 49 12 6 .— 121 11 3 123 1 3 12 16 3 14 2 6 15 10 0
6 46 1 3 46 11 101 49 12 6 47 10 0 122 11 3 124 2 6 12 16 q 14 2 6 15 10 0
9 45 9 44 46 0 71 49 0 0 — 123 3 9 124 13 9 12 12 6 13 17 6 15 5 0

10 44 14 a 45 5 71 48 10 0 45 15 0 122 3 9 123 13 9 12 7 6 13 10 0 14 15 0

S IL V E R .

Cash.

121
12*
12*
13*
m
121
12*
12*12!
12 ft 
12| 
12*  
121

12*
1 2 Ï
12*
13 
1 3 *  
133 
13f

For
ward.

d.
126
12*
12
12
12
126
12*
12*
126
12*
12i
12?
12*
12*
121
12!
12 f t  
13* 
1 3 *
13 ft

GOLD.

s. d. 
84 111 
84 111 
84 111 
84 111 
84 111 
84 10* 
84 111 
84 111 
84 11 
84 111 
84 111 
84 111 
84 H i

84 111 
84 111 
84 101 
84 111 
84 111 
84 10! 
84 111

¿22 15s. c .i.f. for sh ipm ent m ateria l, w hilst for spot 
supplies th e  quo tation  was ab o u t ¿25 to  ¿25 10s. 
ex  warehouse.

A r s e n i c .— Owing to  th e  curta iled  t in  o u tp u t 
in  Cornwall th ere  is v ery  little  arsenic offering, 
th e  price being nom inally  ab o u t ¿19 p er to n  f.o.r. 
m ines. Mexican, h igh  grade, however, is quoted 
a t  abou t ¿17 10s. c.i.f. Liverpool.

B i s m u t h .— This rem ains a  stead y  m ark e t a t 
5s. per lb. for 5 cwt. lots and over.

C a d m i u m .— A  m oderate business continues to  be 
done a t  abou t Is. 9Jd. to  Is. 10 |d . p e r  )b.

C o b a l t  M e t a l .— T here is n o t m uch doing, b u t 
th e  official price is still pegged a t  10s. p er lb.

C o b a l t  O x i d e s .— A  qu iet dem and continues in  
evidence a t th e  unaltered  prices of 8s. pe r lb. for 
black and  8s. lOd. for grey.

C h r o m i u m  M e t a l .—The p lating  trad e  is tak ing  
very  fa ir quan tities, prices being m ain tained  a t 
about 2s. 7d. p er lb.

T a n t a l u m .—Prices range from  abou t ¿40 to  
¿50 pe r lb.

P l a t i n u m .— F u rth e r easiness in  quotations 
developed during February , refined m eta l now 
stand ing  a t  ¿6 to  ¿6 5s. p e r oz. Leading producers 
are again, conferring w ith  a  view  to  stabilizing 
prices.

P a l l a d i u m .—Business has n o t been very brisk  
and prices have eased to  ¿3 10s. to  ¿4 pe r oz.

I r i d i u m .— A n  easier tone developed during 
February , sponge and pow der falling to  th e ir  
presen t value of about ¿30 p e r oz. B uyers have 
been reticent.

O s m i u m .— A  steady , if m oderate, dem and 
continues for th is  m etal, prices being w ithout 
a lte ra tion  a t  ¿16 to  ¿16 10s. per oz.

T e l l u r i u m .— In  th e  absence of business q u o ta 
tions are nom inally unchanged a t abou t 10s. to  
12s. 6d. per lb.

S e l e n i u m .— A  m oderate tu rn o v er is reported  
a t  th e  unaltered  quotations of 7s. 8d. to  7s. 9d. 
per lb. ex warehouse.

M a n g a n e s e  O r e .— New business is lim ited  to  
occasional odd cargoes, m ost buyers being very  
well covered under existing contracts. Prices are

som ewhere ab o u t Is. 0 |d .  p e r  u n it c.i.f. for best 
Ind ian  and  lO fd. to  l id .  c.i.f. for w ashed Caucasian.

A l u m i n i u m .— No im provem ent can be reported  
in  th is  m ark e t, dem and rem aining a t  a  d is
appoin ting ly  low level. Prices, how ever, a re  upheld 
a t  ¿85, less 2% , delivered, for ingots an d  bars.

S u l p h a t e  o f  C o p p e r .— E nglish  m akers continue 
to  quo te  ¿21 to  ¿21 10s. p e r to n , less 5% , f.o.r.

N i c k e l .— A fa ir business is passing, b u t th e  
recently  increased p roductive  capac ity  of th e  leading 
producer is n o t being  u tilized  to  th e  full. Prices 
rem ain  a t  ¿170 to  ¿175 p e r ton .

C h r o m e  O r e .— Only a  m o dera te  business is 
rep o rted  a t  th e  m om ent, b u t q u o tations show no 
change a t  77s. 6d. to  80s. p e r  to n  c.i.f. for good 
48%  ores.

Q u i c k s i l v e r .— The tem p o rary  strin g en cy  of 
spo t supplies m entioned in  ou r las t rep o rt has 
passed and  quotations have  eased to  about 
¿22 7s. 6d. p er bo ttle , full term s, business rem aining 
v e ry  lim ited .

T u n g s t e n  O r e .— The poor dem and  for ferro- 
tu n g sten  has enabled  buyers of tu n g sten  ore to  
persist in  a  w aiting  policy, and  sellers’ prices have 
come down fu rth e r still, th e  c u rren t value of 
forw ard shipm ents from  China being  ab o u t 11s. 6d. 
per u n it c.i.f.

M o l y b d e n u m  O r e .— A lthough A m erican  80% 
concentra tes are still held for ab o u t 35s. to  35s. 6d. 
p er u n it  c.i.f., odd parcels of A ustra lian  and 
C anadian have  been offering a t  dow n to  ab o u t 31s.

G r a p h i t e .— E asier conditions have  prevailed  in 
th is  m ark e t recen tly , 85 to  90%  raw  M adagascar 
flake now being  w orth  only  ab o u t ¿19 to  ¿21 per 
to n  c.i.f. and  90%  Ceylon lum ps ab o u t ¿20 to  
¿22 c.i.f.

S i l v e r .— On F e b ru a ry  2 spo t b a rs  stood  a t  
13£d., b u t subsequen tly  th e  m ark e t showed m arked  
weakness, prices falling aw ay  to  th e  record low 
level of 12d. per lb. on F eb ru ary  9. D ull conditions 
con tinued  for a tim e, b u t tow ards th e  end of th e  
m o n th  a  ra th e r  b e tte r  to n e  developed on In d ian  
buying in  an tic ipa tion  of th e  increase in  th e  d u ty  
on silver im ported  in to  Ind ia , and  on F eb ru ary  28 
spo t bars closed a t  12fd.
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STATISTICS
PRODUCTION O F GOLD IN  TH E  TRANSVAAL.

R a n d .
E l s e 

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

Oz. Oz. Oz.
F ebruary , 1930.................... 783,086 35,102 818,188
March ................................... 852,089 37,281 889,370
April ..................................... 831,996 36,610 868,606
M ay......................................... 8 ,6 ,893 39,320 916,213
J u n e ....................................... 847,352 40,515 887,867
J u l y ....................................... 871,468 41,184 912,652
A u g u s t................................... 878,474 42,607 921,081
September .......................... 860,311 42,865 903,176
O c to b e r ................................ 884,632 41,929 926,561
November .......................... 844,038 40,715 884,753
December ............................ 867,202 41,290 908,492
January , 1931 .................... 873,872 40,704 914,576
F e b ru a ry .............................. 800,991 38,946 839,937

TRANSVAAL GOLD OUTPUTS.

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

Treated
Tons.

Yield
Oz.

Treated
Tons.

Yield
Oz.

B ra k p a n .......................... 95,000 £147,013 92,800 £129,155
City Deep ...................... 100,000 25,486 88,000 22,767
Cons. Main R e e f ........... 67,000 23,431 61,800 21,585
Crown Mines.................... 256,000 80,695 237,000 75,035
D ’rb’n Roodepooft Deep 46,700 15,392 43,200 14,381
E ast Rand P.M............... 156,000 41,805 142,300 38,591
Geduld.............................. 85,000 27,231 79,000 25,386
Geldenhuis D e e p ........... 69,500 16,310 65,200 15.278
Glynn’s Lydenburg . . . 6,300 2,333 6,000 2,237
Government G.M. Areas 212,000 £409,867 187,000 £370,644
Kleinfontein ................. 52,500 11,389 47,700 10,390
Langlaagte Estate . . . . 81,000 £115,108 74,000 £109,521
Luipaard’s V le i............. 32,000 8,102 29,500 7,465
Meyer and Charlton . .  . 18,400 £17,265 16,700 £16,808
Modderfontein New. . .  . 164,000 70,349 150,000 64,368
Modderfontein B ......... 71,500 23.U66 67,000 20,053
Modderfontein Deep . . 46,000 23,422 42,000 21,272
Modderfontein East . . . 72,000 21,144 65,500 19,656
New S tate Areas 81,000 £172,396 73,000 £158,210
Nourse ............................ 68,100 20,064 63,000 18,792
Randfontein ................. 220,000 £257,352 200,000 £235.856
Robinson D e e p ............. 98,000 27,942 86,700 25,675
Rose D e e p ...................... 62,000 13,305 58,000 12,373
Simmer and J a c k ......... 76,700 22,218 72,600 20,461
S p rin g s ............................ 71,500 £146,416 63,400 £133,082
Sub N ig e l........................ 31,000 27,757 29,300 26,055
Transvaal G.M. Estates 15,216 4,963 14,200 4,330
Van Ryn ........................ 42,500 £42,507 40,000 £39,053
Van Ryn Deep ............. 63,000 £100,140 60,000 £92,201
West Rand Consolidated 93,000 £107,206 85,000 £100,947
West S p rin g s ................. 71,500 £76,863 63,000 £68,022
W itw’tersr’nd (Knights] 57,000 £49,609 51,500 £46,444
W itw atersrand Deep . . 39,900 9,331 38,000 12,250

COST AND P R O F IT  ON T H E  RAND, Etc.

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

Tons
milled.

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working

profit.

s. d. s. d. s. d. £
N ov.. 1 9 2 9 .. . 2,559,450 28 3 19 11 S 4 1,071,199
December . . . 2,528,000 28 3 19 11 8 4 1,058,231
January , 1930 2,618,600 28 2 19 9 8 5 1,103,718
February . . . . 2,421,100 28 5 20 0 8 5 1,019,482
March ........... 2,663.820 28 1 19 8 8 5 1,121,216
A p ril............... 2,549,250 28 7 20 1 8 6 1,084,504
Mav ............. 2,741,634 28 1 19 8 8 5 1,153,549
J u n e ............... 2,651,970 28 2 19 7 8 7 1,141,197
Ju ly  ............. 2.706,900 28 5 19 8 8 9 1,184,107
August ......... 2.693,100 28 3 19 6 8 9 1,174,828
Septem ber . . . 2,653,250 28 5 19 8 8 9 1,160,430
October . . . . 2,741.080 28 5 19 7 8 10 1,212,822
November . . 2,628,800 28 4 19 7 8 9 1,145,097
D ecem ber. . . . 2,661,200 28 6 19 9 8 9 1,160,548
January , 1931 ---- 1,171,456

NATIVES EM PLOYED IN  TH E TRANSVAAL MINES.

G o l d C o a l D ia m o n d

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

February 28, 1930. 196,752 15,495 6,584 218,831
March 31 ................. 200,134 15,350 7,002 222,316
April 30 ................... 202,434 15,109 5,565 223,108
May, 31 ................... 202,182 15,028 5,340 222,550
June 30 ................... 201,324 14,943 5,126 221,393
Ju ly  3 1 ..................... 201,111 14,670 5,490 221,271
August 31 ............... 202,257 14,788 5,754 222,799
Septem ber 30 205,061 14,706 5,767 225,534
O ctober 3 1 ............... 206,778 14,482 5,032 226,292
November 3 0 ........... 205,030 13,973 4,748 223,751
December 31 ........... 203,473 13,763 4,607 221,843
J an u ary  31, 1931. . 209,442 13,865 4,325 227,632
February 28 ........... 209,777 13,740 4,333 227,850

PRODUCTION OF GOLD IN RHODESIA.

1928 1929 1930 1931

oz. oz. oz. oz.
Jan u ary ................... 51,356 46,231 46,121 45,677
February ............... 46,286 44,551 43,385 — ■
March ..................... 48,017 47,388 45,511 —
April ...................... 48,549 48,210 45,806 —
May ........................ 47,323 48,189 47,645 —
Ju n e .......................... 51,762 48,406 45,208 —
Ju ly  ........................ 48,960 46,369 45,810 —
August...................... 50,611 46,473 46,152 —
Septem ber............... 47,716 45,025 46,151 —
October ................. 43,056 46,923 45,006 —.
November ............. 47,705 46,219 44,351 —
D ecem ber............... 44,772 46,829 46,485 —

RHODESIAN GOLD OUTPUTS.

J a n i ARY. F e b r i JA RY .

Tons. Oz. Tons. Oz.

24,400
6,066
6.400 
1,511
6.400 
4,600

15,900

10,576 
5,813 
3,263 

£3,119 
2,603 

£11,390 
4,061

22,400
5,842
5,900

6,000
4,200

13,800

9,962
5,100
3,115

2,427
£10,613
£14,556

Globe and Phoenix . . .

W anderer Consolidated

W EST AFRICAN GOLD OUTPUTS.

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

Ariston Gold Mines . 
A shanti Goldfields 
Taquah and A bosso..

Tons.
4,419

11,750
10,332

Oz.
£8,368
13,971

£16,301

Tons.
3,909

11,000
9,830

Oz.
£7,567
13,319

£15,733

AUSTRALIAN GOLD OUTPUTS BY STATES.

W estern
Australia. Victoria. Queensland

Oz. Oz. Oz.
F ebruary, 1930 .......................... 31,307 1,354 350

27,946 2,502 382
36,652 1,812 1,081
32,967 3,480 580
41,738 812 673

J u ly ................................................. 34,174 2,327 728
A u g u s t........................................... 38,579 1,864 323
S ep tem ber.................................... 32,034 1,992 429
O c to b e r ......................................... 39,687 1,685 628
November .................................. 33,708 2,174 436
December .................................... 42,097 3,105 --
January , 1931.............................. 27,306 ----- -—
F e b ru a ry ....................................... 38,370 ---- -----

AUSTRALASIAN GOLD OUTPUTS.

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

Tons. Value £ Tons Value £

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

4,640
2,965
6,261
9,003

12,855
11,380
6,835

21,411

5,840 
5,023 

12,012 
20,846 
30,3241 
14,349 
13,498 

/  7,395* 
\  40,892t

4,824
3,908
6.412
9.412 
9,629

11,606
7,991

6,499
6,597

13,880
21,708
21,926
14,823
13,806

{ =
Oz. gold. |  Oz. silver. $ December and January .
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GOLD OUTPUTS, KOLAR D IST R IC T, IN D IA .

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

Tons Total Tons Total
Ore Oz. Ore Oz.

Balaghat .................... 3,600 2,105 3,100 2,089
Champion R e e f ......... 8,300 5,555 7,560 5,181
M ysore.......................... 17,255 11,297 16,492 9,526
Nundydroog ............. 12,013 7,221 11,800 7,029
Ooregum .................... 10,500 5,145 11,026 4,246

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

J a n u a r y . D e c e m b e r .

Tons Value I Tons Value £

Chosen Corp. (Korea) . . . 9,410 14,033 _ _
Frontino & Bolivia (C’lbia) 2,600 10,267 2,340 13,472
Marmajito (Colombia) . .  . 1,120 5,698 950 4,560
F resn illo .............................. 90,286 10 ,062 / --- ---
O riental Cons. (Korea) . . 17,257 87 ,408 / 15,281 77 ,000 /
St. John  del Rey (Brazil). ------ 47,500 ------- 41,000
Santa G ertrudis (Mexico) . 44,478 5 5 ,4 1 3 /

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.
Ju ly , 1930 .
A u g u s t___
September . 
October . . .  
November . 
December .

5,525 January , 1 9 3 1 ........... 5 ,450
4,153 F ebruary .................... ■—
4,048 M arch .......................... —
4,807 A p ril ............................ —
4,812 May ............................ —
5,019 J u n e ............................ —

OUTPUTS O F 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 .

Dec. Jan . Feb.

Ayer H itam  ................................ 119 131 142$
Batu C av e s ................................... — 22 16$
Changkat ..................................... 60 53 67
Gopeng ......................................... 65$ 71$ 73
Hongkong Tin ............................ 62 53$ 56
Idris H ydraulic .......................... 38 28 32$
I p o h ............................................... 56$ 55$ 33$
Kam par Malaya ........................ 93 87 49
Kampong L a n ju t ........................ 75 55 52
Kent (F .M .S .).............................. 44$ 29 21
K in ta ............................................. 33 30 30
K inta K ellas ................................ 74$ 59$ 81$
Kuala K a m p a r ............................ 75 65 95
K u n d an g ....................................... — 35
L a h a t ............................................. 20$ 20$ 19$
M alaya C onsolidated................. 37$ 55 48$
Malayan T i n ................................ 154$ 148$ 144$
Pahang ........................................ 255 256 255$
Penaw at ....................................... 58$ 73$ 53$
Pengkalen .................................. 66 77$ 63
P e ta lin g ......................................... 145 184$ 195
Rahm an ....................................... 59$ 53$ 59$
R am butan ................................... 7$ 9$ 11
R antau  ......................................... 46 30 21
R aw an g ......................................... 65 65 56
Rawang C oncessions................. 30 35. 50
Renong ......................................... 66 63$ 47$
Southern M a la y an ...................... 223$ 199$ 170$
Southern Perak .......................... 38$ 37$ 50$
Southern Tronoh ........................ 34$ 45 40
Sungei B e s i .................................. 39 42 47
Sungei K inta .............................. 13$ 24 23$
Sungei W ay ................................ 113 119 107$
Taiping ......................................... 28 18 14$
T a n jo n g ......................................... — 45 51
Teja Malaya ................................ 18$ 29$ 22$
Tekka ........................................... 28 50$ 63$
Tekka-Taiping.............................. 32 60 56
T e m o h ........................................... 46$ 57 46$
Tronoh ......................................... 65$ 90 83

OUTPUTS OF N IG ERIA N  TIN  M INING COMPANIES.
I n  L o n g  T o n s  o f  C o n c e n t r a t e . ____

A m ari............................
A nglo-N igerian...........
Associated Tin Mines.
Baba R iv e r .................
B atura M onguna.........
B is ic h i ..........................
Daffo..............................
F i la n i............................
J a n ta r ............................
J o s .................................
Juga Valley ...............
K aduna S y n d ica te .. .  
K aduna P rospecto rs..
K a s sa ............................
London Tin ...............
Lower B is ic h i.............
N a ra g u ta ......................
N araguta D urum i . . .  
N araguta Extended . 
N araguta K aram a . . .
N araguta K o r o t .........
Nigerian Consolidated
Offin R iver....................
Ribon Valley .............
South Bukeru A reas .
Tin F ie ld s ....................
Tin Properties ...........
U nited Tin Areas 
Yarde K erri ...............

Dec.

5
40} 

200 
7 
3 ! 

40 
12 
4* 

22 
24* 
17 
13 
10

6*
23
10*
20
26
12*
14
5
8Î

12
4
a

19
12

Jan .

61
250

7 
4$

50
10$

4$
22
24

8 
19 
11 
11

17$

10
20

8$
14
6

11
12

23
11

Feb.

64
205

7
3$

44

22

140

12

14
5$
9

18
11

OUTPUTS OF O TH ER  T IN  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 .

Dec. J a n . Feb.

Anglo-Burma (B urm a)............... 25 20$ 14
Aramayo Mines (B o liv ia )......... 245 285 269
Bangrin (Siam) .......................... 59$ 79 69$
Consolidated Tin Mines (Burma) 113 120 120
E ast Pool (Cornwall) ............... 37$ 41$ —
Fabulosa (B oliv ia)...................... 140 120 90
Geevor (Cornwall)........................ — 41$ —
K agera (U ganda)........................ 28 28 16
M alaysiam Tin .......................... 233 23$ 24$
P atin o .............................................. 1,330 1,413 _
San F inx (S p a in ) ........................ 29* 30* —
Siamese Tin (Siam) .................... 139$ 148$ 175$
T avoyT in  (B u rm a ).................... 78$ 60 49$
Tongkah H arbour (S iam )......... 54 29 32
Toyo (Japan )................................. 89$ 80$ 72$
Zaaiplaats ................................... 24$

* Tin and W olfram.

CO PPER , LEAD, AND ZINC OUTPUTS.

Broken H ill South . . . .  {  J ons '®ad conc- ■ ■I Ions zinc conc. . .
Burm a Corporation . . .  -f J.ons refined Jead .

, . I  Oz. refined silver
Electrolytic Z in c   Tons z i n c ___
Indian C o p p e r...............  Tons copper '
Messina  Tons copper .
Mount L y e ll.................... Tons concentrates
N orth Broken H ill  -f Z ons êa(  ̂ conc. . .
„  , I Ions zinc conc. . .
Poderosa ........................ Tons copper o re . .
Rhcdesia Broken Hill . I Z ons ê a d .............

t I  ons slab zinc . . .  
San Francisco Mexico . i ~ ons *ead conc. . .

I Tons zinc conc. . .
T e tiu h e ............................  J Tons lead conc. . .

I Tons zinc conc. . .
T r e p c a ............................. /T o n s  lead conc. . .

\  Tons zinc conc. . .
Zinc Corporation   J i ons conc. . .

I I ons zinc conc. . .

Jan .

4,370

6,420
540,000

8,299«
359
766

3,530
2,650

392

1,254
4,195
4,705

651
1,085
3,190
2,597
4,899
3,437

Feb.

6,420
530,000

350
669

3,097

392

1,233
3,315
3,458

925
1,976
3,496
2,404

* E igh t weeks to F eb. 4.
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IMPORTS OF ORES, METALS, ETC., INTO UNITED KINGDOM

December, January .

Iron O r e ....................................... 233,780 206,755
Manganese O re............................ 19,275 9,152
Iron and S te e l ............................ 283,038 221,773
Copper and Iron P y r i te s ......... 20,575 31,474
Copper Ore, M atte, and Prec. . .Tons . . 2,879 1,530
Copper M e ta l............................... 13,906 13,706
Tin Concentrate ........................ 5,853 6,276
Tin M e ta l..................................... 600 590
Lead Pig and Sheet.................... 25,745 22,591
Zinc (Spelter) ............................ 9,672 10,111
Zinc Sheets, e tc ........................... 2,121 2,656
Aluminium ................................ 1,380 404
M ercury......................................... . .L b ........ 134,176 18,450
Zinc O x id e .................................. 3,652 670
W hite L e a d ................................ 12,857 10,932
Red and Orange L e a d ............. 4,572 2,112
Barytes, ground ........................ 37,906 35,946
Asbestos ..................................... 2,448 2,330
Boron M inera ls .......................... 732 601
B o r a x ........................................... 23,535 20,626
Basic Slag .................................. 3,014 3,773
Superphosphates........................ 7,965 10,903
Phosphate oi L im e .................... 30,413 20,058
Mica ............................................. 187 240
Sulphur ....................................... 5,370 4,082
Nitrate of S o d a .......................... 127,660 118,192
Potash Salts .............................. 169,90E 198,225
Petroleum : C ru d e .................... 41,187,447 32,112,797

Lam p O i l ............. 16,009,101 32,303,540
Motor Spirit 52,621,660 78,617,991
Lubricating Oil . . .  .Gallons 8,498,232 7,399,204
Gas Oil ............. 7,644,814 5,704,855
Fuel O i l ............... 44,779,714 48,002,195

Asphalt and Bitum en ............. 11,372 15,137
Paraffin W ax ............................ 109,252 122,010
Turpentine ................................ 91,123 44,254

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

December. January . February.

Anglo-Ecuadorian ................... 17,339 17,040 14,890
Apex T rin idad.............................. 37,280 40,060 36,900
A tto c k ........................................... 1,680 1,081 1,492
British B urm ah ............................ 4,648 4,614 —
British Controlled ...................... 35,074 36,073 31,721
Kem M ex...................................... 894 785 725
Kern River (Cal.) ...................... 1,541 1,482 1,496
Kern Romana ............................ 2,182 1,822 1,431
Kern Trinidad ............................ 4,494 5,457 5,322
Lobitos ......................................... 28,401 26,605 23,662
Phoenix........................................... 70,523 62,149 52,219
St. H elen’s Petroleum ............. 6,243 6 ,003 5,228
Steaua R o m a n a .......................... 91,250 88,950 80,790
Tampico ....................................... 3,171 3 ,187 2,789
Tocuyo ......................................... 2,293 2,382 —
Trinidad Leaseholds ................. 24,400 23,550 20,000

QUOTATIONS OF O IL COM PANIES’ SHA RES. 
Denomination of Shares £1 unless otherwise noted.

Anglo-Ecuadorian ..............................
Anglo-Egyptian B .................................
Anglo-Persian 1st P ref.........................

,, ,, O rd .................................
Apex Trinidad (5s.) ............................
A ttock . ......... .............................
British Burmah (8s.) ..........................
British Controlled ($5) ....................
Burmah O i l ...........................................
Kem River Cal. (1 0 s .) ........................
Lobitos, Peru .......................................
Mexican Eagle, Ord. (4 pesos) .........,, ,, 8% Pref. (4 pesos) .
Phoenix, Roumanian ..........................
Royal D utch (100 fl.) ........................
Shell T ransport, O rd ............................

5% Pref. (£ 1 0 ) .. . .
S teaua Romana ..................................
T rin idad  L easeho ld s..........................
United British of Trinidad (6s. 8d.) 
V.O.C. H o ld in g ....................................

Feb. 10, 
1931.

Mar. 10, 
1931.

f, s. d. i s. d.
11 1) 9 0

2 3 9 2 4 3
1 7 0 1 5 9
2 15 0 2 3 9

11 (I 10 3
17 6 16 3

4 0 4 0
1 3 1 3

3 11 3 3 3 9
3 0 2 6

1 8 0 1 5 0
10 6 9 (I
10 6 9 6

7 6 6 6
26 5 0 23 12 6

3 16 3 3 5 6
10 2 6 10 2 6

5 6 4 3
1 6 6 1 2 0

5 6 n 6
1 13 0 1 13 9

P R IC E S  O F  C H E M IC A L S . M ar. 10.
These quotations are not absolute ; they vary according to 

quantities required and contracts running.

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

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

,, 0 ‘880 solution .................................... per ton
,, Carbonate .........................................  ,,
,, N itra te  (B ritish).................................. ,,
,, Phosphate, comml..............................  ,,

Sulphate, 20’6% N .............................  ,,
A ntim ony, T a rta r Emetic, 43/44%   per lb.

,, Sulphide, c rim son.............................  ,,
Arsenic, W hite .....................................................  per ton
Barium, Carbonate, 94% ..................................  ,,

,, Chloride .................................................  ,,
,, Sulphate, 94% ....................................  ,,

Benzol, standard m otor ....................................  per gal.
Bleaching Powder, 35% Cl.................................  per ton
Borax ....................................................................  t,
Boric A c id .......................................................................
Calcium Chloride, solid, 70/75% ........................ ,,
Carbolic Acid, crude 60’s ..................................  per gal.

,, ,, crystallized, 40°........................... per lb.
Carbon D isu lp h id e ...............................................  per ton
Citric A c id .............................................................. per lb.
Copper S u lp h a te ...................................................  per ton
Creosote Oil (f.o.b. in Bulk) ..............................  ,,
Cresylic Acid, 98-100% ....................................  per gal.
Hydrofluoric Acid ............................................... per lb.
Iodine ....................................................................  per oz.
Iron, N itrate 80° Tw ............................................. per ton

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

,, N itrate (ton lo t s ) ....................................... ,,
,, 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, com m l.................................... .
Methylated Spirit 64° In d u s tr ia l .....................  per gal.
N itric Acid, 80° Tw ............................................... per ton
Oxalic A c id ...........................................................  per cwt.
Phosphoric Acid. S.G. l'SOO............................ per ton
Pine O il....................................................................  ,,
Potassium Bichromate ......................................  per lb.

,, Carbonate, 9 6 /9 8 % ........................... per ton
,, Chlorate .............................................. ,,
,, Chloride 80% ...................................
,, E thyl X anthate ....................per 1,016 kilos
,, H ydrate (Caustic) 8 8 /90% ................ per ton
,, N itrate ................................................  ,,
,, P e rm a n g an a te ...................................  per lb.
,, Prussiate, Yellow .....................................

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

Sodium Acetate ...................................................  ,,
,, Arsenate, 45% ........................................ ,,
,, Bicarbonate ............................................ ,,
,, B ic h ro m a te .............................................. per lb.
,, Carbonate (Soda Ash) 5 8 % ..................  per ton
,, ,, (Crystals) ............................  ,,
,, C h lo ra te ....................................................  ,,

Cyanide 100% NaCN b a s i s ...............  per lb
„ E thyl X an th3 te .............................per 1,016 kilos
,, H ydrate, 76% ........................................ per ton
,, Hyposulphite, comml.............................. ,,
,, N itrate (ordinary) .................................  ,,
,, Phosphate, com ml...................................  ,,
,, Prussiate ..................................................  per lb.
,, S ilic a te ......................................................  per ton
,, ,, (liquid, 140° Tw.) .................. ,,
,, Sulphate (Glauber’s Salt) ..................... ,,
,, ,, (Salt-Cake) ............................  ,,
,, Sulphide Cone., 60/65% .........................  ,,
,, Sulphite, p u r e .......................................... per cwt.

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

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

Superphosphate ot Lime (S.P.A. 16%) ...........  ,,
T artaric  Acid .......................................................... per lb.
Turpentine ............................................................ per ton
Tin Crystals .......................................................... per lb.
Titanous Chloride ...............................................  ,,
Zinc Chloride .......................................................  per ton
Zinc D ust, 9 0 /9 2 % ........................................................
Zinc Oxide (White Seal) .................................  ,,
Zinc Sulphate..........................................................  „

£ s.
18 
16 

.8 0 
8 10 
6 15

15 10
27 10
16 0 
40 0
9 10

1
18 17

4 10 
9 0
6 15

1
7 0 

13 10 
22 0

5 5 
1

16 10 
1

20 10

d.
9
3 0 
0 0

1100
0
00

11
4 
6 0 
0 
0 
4* 0 
0 
0 0 
2 
5 | 0 
1 
0 
41

29 10
29 10
38 0 
7 5

13 0 
9 10 
5 10 
3 15 

1
23 0 

1 12
29 15
42 10

25 0
27 10 

9 5
55 15
28 10
19 17

1
10 10 
17 10 
20 10 
10 10

53 5 
14 10

9 2

9 10 
8  10 
3 0 
2 15 
9 0 

14 
10 10 
10 10

40 0

61
8
0
0
0
0
3*
0
00
7
0
0
6
0
0
41
0
0
0
0
0
0
0
0
0
0
0

iUo
i l l10
o
0
0
0
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise noted.

GOLD AN D S IL V E R :
SOUTH A FR IC A :

B ra k p a n ...........................................
City Deep ......................................
Consolidated Main Reef .............
Crown Mines (10s .)........................
Daggafontein ................................
D urban Roodepoort Deep (10s.).
E ast Geduld ..................................
E ast Rand Proprietary (10s.) . . .
G eduld...............................................
Geldhenhuis Deep ........................
G lynn’s Lydenburg ......................
Government Gold Mining Areas (5s.)
Langlaagte Estate ..............................
Meyer & Charlton ..............................
M odderfontein New (1 0 s .) .................
Modderfontein B (5s.) ........................
Modderfontein Deep (5s.) .................
Modderfontein E a s t ............................
New S ta te  Areas ................................
Nourse ...................................................
Randfontein .........................................
Robinson Deep A (Is.) ......................

„  B (7 s .6 d .) ...............
Rose D e e p .............................................
Sim m er & Jack  (2s. 6d .)......................
S p r in g s ...................................................
Sub Nigel (10s.) ...................................
Van Ryn ...............................................
Van Ryn Deep ....................................
Village Deep (14s.) ............................
W est Rand Consolidated (10s.) -----
W est Springs .....................................
W itw atersrand (K night’s ) .................
W itw atersrand Deep ..........................

RHODESIA :
Cam and M otor ...................................
G aika ......................................................
Globe and Phoenix (5 s .) ......................
Lonely Reef .........................................
M ayfair ..................................................
R e z e n d e ..................................................
Sham va .................................................
Sherwood S tarr (5s.)............................

GOLD COAST:
A shanti (4s.) .........................................
Taquah and Abosso (5s.) ...............

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

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

AMERICA :
Camp Bird (2s.), Colorado ...............
Exploration (10s.) ..............................
F rontino and Bolivia, Colombia . . .  
Mexican Corporation, Mexico (10s.) 
Mexico Mines of El Oro, Mexico . . .
Panam a Corporation ....................
S t. John del Rey, B r a z i l ...................
Santa Gertrudis, Mexico.....................
Selukwe (2s. 6d.), B ritish  Columbia

M ISCELLANEOUS :
Chosen, Korea .....................................
Lena Goldfields, R u s s ia ......................

C O P P E R :
Bwana M’Kubwa (5s.) R hodesia .. . .
E speranza C o p p e r ........................
Indian (2s.) ....................................
Loangwa (5s.), R h o d es ia .............
L u iri (5s.), Rhodesia ...................
Messina (5s.), Transvaal .............
M ount Lyell, T a sm a n ia ...............
N am aqua (£2), Cape P ro v in ce .. .
N ’Changa, Rhodesia ...................
Rhodesia-K atanga..........................
R io Tinto (£5), Spain .................
Roan Antelope (5s.), Rhodesia .
T anganyika Con.............................
Tharsis (£2), S p a in ........................

Feb. 10. M ar. 10,
1931. 1931.

£ s- d - £■ s. d.
3 2 2 2 IS  9

4 6 5 0
1 3  0 1 3  3
4 1 0 4 3 9
1 13 9 2 0 0

14 0 14 9
2 9 0 2 12 6

10 3 10 3
3 17 6 3 18 0

8 0 8 0
3 9 3 9

1 12 6 1 12 0
1 5 6 1 5 3

15 0 16 3
3 3 0 3 6 3

11 6 9 6
1 1 3 1 2 6
1 8 9 1 8 0
2 2 0 2 3 0

11 9 12 9
17 3 1 0  0
16 3 15 0
11 9 10 9

6 0 6 3
3 3 3 0

3 2 6 3 4 0
3 3 0 3 1 0

7 9 7 6
1 6  3 1 6  3

o 9 6 3
9 6 10 0

11 6 12 6
11 0 10 6

3 9 4 3

14 3 1 0  0
3 6 3 6

15 0 14 0
16 3 15 0

7 6 7 6
1 5  0 1 0 0

1 0 1 0
13 0 13 9

2 7 6 1 8  0
4 3 4 6

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

11 6 11 6
13 0 14 0
16 0 18 6

2 0 2 0
8 6 8 0

11 0 10 6
17 9 17 0
3 6 3 0

6 6
3 6 3 0
8 9 8 9
3 3 4 9
2 0 2 0

16 3 17 6
19 6 1 0  6

7 6 7 9
3 0 3 0

3 9 4 3
6 6

5 6 6 3
14 3 13 9

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

10 6 11 6
17 6 17 6
5 0 5 0

1 15 0 1 15 0
17 6 17 6

30 5 0 28 5 0
16 3 17 0

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

L E A D -Z IN C : 
Amalgamated Zinc (8s.), N.S.W . . 
Broken Hill Proprietary, N.S.W.
Broken H ill, N orth, N.S.W ............
Broken Hill South, N.S.W ..............
Burm a Corporation (10 rupees). . . 
Electrolytic Zinc Pref., Tasm ania.
M ount Isa, Q ueensland....................
Rhodesia Broken Hill ( 5 s .) ...........
San Francisco (10s.), Mexico -----
Sulphide Corporation (15s.), N.S.W

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

d itto , Pref...................................

T IN :
Aramayo Mines (25 fr.), Bolivia ..
Associated Tin (5s.), N igeria .........
Ayer H itam  ( 5 s . ) ...............................
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 (5s.) ...................................
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.), Malay ..................
Kepong, M a la y ...................................
K in ta , Malay (5s.)................................
K in ta  Kellas, Malay (5s.) ...............
K ram at Pulai, Malay ......................
Lahat, Malay .....................................
Malayan Tin Dredging (5s.) ...........
N araguta, Nigeria ............................
Nigerian 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 Dredging, Malay ...............
Siamese Tin (5s.), Siam ..................
South Croftv (5s.), C o rnw all...........
Southern Malayan (5s.) ..................
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.), J a p a n ............................
Tronob (5s.), M alay............................

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

FIN A N C E , E tc. :
Anglo-American Corporation (10s.)
Anglo-French Exploration ...............
Anglo-Continental (10s.) ...................
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d itto , Pref.  ..............................
British South Africa (15s.) ...............
Central Mining (£8)  ] '
Consolidated Gold Fields ...............
Consolidated Mines Selection (10*s.) '
F an ti Consols (8s.)................................
General Mining and Finance ..........
Gold Fields Rhodesian (10s.) .........
Johannesburg Consolidated ........... .
London Tin Corporation (10s.)
Minerals S e p a ra tio n ..........................
National Mining (8 s .) ........................
R and Mines (5s.) ..............................
R and Selection (5 s .) ..........................
Rhodesian Anglo-American (10s.)..
Rhodesian Congo Border .............
Rhodesian Selection Trust (5s.) . . .
South Rhodesia Base Metals .........
Tigon ( 5 s . ) ...........................................
Union Corporation (12s. 6d.) .........
V enture T rust (10s.) ........................
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A  R E C O R D  O F  P R O G R E S S  I N  M I N I N G ,  M E T A L L U R G Y ,  A N D  G E O L O G Y

In  this section we give abstracts o f important articles and papers appearing in  technical journals and 
proceedings o f societies, together with brief records of other articles and papers : also notices o f new 
books and pamphlets, lists of patents on m ining and metallurgical subjects, and abstracts o f the yearly

reports of m ining companies.

M I N I N G  O N  T H E  W I T W A T E R S R A N D
A t a m eeting  of th e  In s titu tio n  of Civil Engineers 

held on F eb ru ary  10 last, a lec ture  was given by 
Mr. Jam es W hitehouse on "  Some M ethods of 
Gold-M ining.” E x tra c ts  from  his paper, which 
gives a sh o rt descrip tion  of m ethods used in gold- 
m ining in  th e  m ines of th e  W itw atersrand , are 
given here.

The au th o r s ta te s  th a t  th e  sinking of vertica l 
shafts to  g rea t d ep ths has been  general on th is  
field during recen t years. T he ty p e  adopted  has 
varied according to  conditions and  requirem ents, 
various rectangu lar sections hav ing  been  used, 
whilst a num ber of c ircu lar shafts have been sunk. 
W here ore-raising capacity  has been of prim ary  
im portance, th e  rectan g u la r ty p e  has in some 
instances been  adop ted  in  a v a rie ty  of shapes. 
W here sinking to  dep ths of 6,000 to  7,000 ft. has 
been undertaken , however, circular shafts have 
been p u t down. The m ost im p o rtan t consideration 
in deciding th e  ty p e  of shaft in  th e  la t te r  case is 
the exclusion of m oisture. W hen a ir  which m ay  
be com paratively  d ry  is passed down a  deep shaft, 
the re la tive  h u m id ity  is raised  v e ry  considerably, 
and th e  cooling-power is correspondingly reduced.
In tim bered  rectangu lar shafts th e  a ir is exposed 
to  shaft m oistu re  w hich canno t be effectively 
excluded, w hereas in  lined  circular shafts any  
w ater m et w ith  can be collected and  p iped  away. 
Hence th e  circu lar shaft has a g rea t advan tage  
over o th er types w here sinking is being  carried 
to  g reat depths. In  good ground th e  sinking of 
about 300 ft. below th e  la s t walling is usual before 
stopping to  line  th e  shaft, and  rap id  progress 
is made.

In  lining shafts th e  use of curbs is now generally  
dispensed w ith, and concrete rings are used for 
supporting each leng th  of shaft-lin ing as i t  is built. 
Holes are drilled round th e  sh a ft a  few feet above 
th e  bo ttom , and  in to  them  are  d riven  steel plugs 
which pro jec t in to  th e  concrete ring, which is 
built over th em  by  th e  use of a  special form er. 
This m ethod  saves tim e  and  facilita tes th e  com 
pletion of th e  n ex t leng th  of lin ing  below.

The equipm ent of circular shafts exceeding
3,000 ft. in  dep th —w hich is considered th e  lim it 
of rope guides—m ay  provide for th e  use of one or 
tw o hoists, and  com partm ents a re  arranged to  
su it requirem ents. G enerally one large ho ist is 
installed  which operates tw o large cages, and 
a  p a ir  of cages or skips a re  operated  by  a  second 
one. B untons a re  so arranged th a t  th e  shafts are 
left as free as possible to  fac ilita te  th e  lowering 
of heav y  m ach inery  and  th e  passage of air. The 
adop tion  of one large and  one sm all ho ist provides 
secu rity  in  case of w inding accidents, and relieves 
th e  large ho ist of odd journeys for th e  purpose of 
lowering small loads. Such an  arrangem ent was 
m ade a t  th e  Crown m ines No. 16 shaft. The
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finished d iam eter of th e  shaft is 20 ft. 6 in. The 
buntons, which are  kep t to  th e  sides of th e  shaft, 
provide for tw o big cages and  tw o sm aller ones.

A nother a rrangem ent is th a t  adopted  for th e  
C ity Deep m ine, w here one hoist only operates. 
The cages run  in ra il guides and are capable of 
ra ising  110 persons p er tr ip  from a  d ep th  of 4,500 ft. 
In  th is  case sinking was carried  to  a  d ep th  of 
7,000 ft. from  th e  surface in  tw o stages ; th e  first 
shaft is 4,500 ft. deep, and  from th e  bottom  of 
th is  a  second one was sunk a fu rth e r 2,500 ft. 
Concrete rings, spaced a t  in te rvals of 10 ft., and  
having a  section 18 in. by  15 in. wide, were used 
as support in  th e  u p p er shaft for th e  first 3,000 ft., 
and walling was used below th is  poin t. The 
lower shaft was walled th roughou t w ith  concrete 
blocks shaped to  th e  rad ius of th e  shaft.

In  considering th e  hoisting-ropes for th e  4,500- 
ft. w ind, th e  choice lay  betw een th e  lock-coil, 
ord inary  lay, and  flattened  s tran d  types. The 
disadvantages of lock-coil ropes are weight, lack 
of flexibility, in te rn al corrosion, and th e  difficulty 
in  draw ing th e  sections of th e  w ire in high-tensile 
steel. O rd inary  lay  rope has th e  advan tage  of 
being p ractically  non-spin and  consequently  gives 
th e  least w ear on th e  rail-guides in  th e  shaft. The 
in ab ility  to  get a large enough cross-sectional 
area  to  give th e  requ isite  breaking-strength  w ithout 
resorting  to  a  w ire cen tra l core in  place of th e  
usual hem p core, however, necessitated  th e  use 
of th e  flattened  s trand  type. W hilst th e  flattened 
s tran d  rope has a  certa in  am ount of spin in th e  
in itia l stages, i t  is found th a t  a f te r  a few w eeks’ 
use th e  rope becom es practica lly  non-spin. The 
increased cross-sectional area  of th is  ty p e  of rope 
gives th e  b reak ing-streng th  called for, nam ely, 
260 tons. The w eight is approx im ately  9 lb. p e r  
foot com pared w ith  12 lb. for a lock-coil rope, 
and  a factor of safety  of 6-5 is obtained. The 
aggregate breaking-load of th e  w ires of th is  rope 
was 295 tons, and  th e  actu a l breaking-load on 
th e  testing-m achine was 260 tons.

The following particu lars w ere supplied to  th e  
m anufacturers of these  ropes : D epth  of wind
4,500 ft. v e r t ic a l ; load of rock, 16,000 lb. ; w eight 
of truck , 7 ,0001b.; w eight of cage, 15,0001b.; 
winding-speed, 3,600 ft. p er m inu te  ; acceleration 
of full tru ck  and cage, 1-8 ft. p e r  second p er second ; 
acceleration of em pty  tru ck  and cage, 3-633 ft. 
p e r  second p e r second. These ropes pass over 
20-ft. d iam eter p it-head  sheaves ; th e  drum s 
are large, and th e  conditions generally are good. 
The cost of each rope, however, is abou t ¿1,800, 
and good conditions are, therefore, essential to  
economical working.

C entrifugal pum ps are generally  used for pum ping 
operations, and lifts  up to  3,000 ft. a re  no t unusual. 
The advantage of th is  ty p e  is th e  large capacity
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in re la tion  to  th e  space occupied. F o r th e  successful 
operation  of these  pum ps, how ever, th e  w ater m ust 
be free from  suspended m a tte r  and, to  ensure th is, 
settlem ent-sum ps are  provided in  which solids 
a re  rem oved before th e  w a ter passes in to  th e  
storage-sum ps. T he m ud se ttled  is w ithdraw n 
from th e  bo ttom  of these  and stored  in old workings 
or sen t to  th e  surface. In  th is  w ay im pellers are 
p ro tected  and th e  capacity  of th e  storage-sum ps is 
m ain tained .

T he developm ent lay-ou t of th e  m ines provides 
for th e  concentra tion  of ore in  o rder to  allow it  
to  be handled  m echanically. Fo r th is  purpose 
ore-chutes are provided which deliver ore to  m ain  
haulage-levels, along which i t  is conveyed to  th e  
shafts by  e lectric  locom otives or o th e r m echanical 
m eans. Ffaulage-levels a re  d riven  in  th e  footwall 
well below th e  reef in  o rder to  avoid th e  effects 
of p ressure following its  rem oval. F o r large 
tonnages, electric trac tio n  w ith  overhead wire 
is generally  adopted , w hilst sto rag e-b a tte ry  loco
m otives are used for m oderate  tonnages in  less 
perm anen t places. An exam ple of overhead 
e lectric  w ire haulage is th a t  o p erating  on th e  
3,000-ft. level a t  th e  Crown m ines. This haulage- 
level has a  cross-sectional a rea  capab le  of 
accom m odating a double track  of 30-in. gauge and 
has a  height of 9 ft. in  o rder to  m inim ize th e  risk  
of accident from con tact w ith  th e  bare copper 
conductor. R ails weighing 45 lb. p er ya rd  are 
used, and in  certa in  cases these  have been replaced 
by  h eav ier sections. C urrent is supplied  a t  
5Ô0 volts, and  s tandard  8-ton locom otives w ith  
a d raw -bar pull of 4,000 lb. a re  em ployed w ith
8-ton bo ttom -discharge cars. T he w ork 
accom plished by these  locom otives is equ ivalen t 
to  660 ton-m iles in  6 hours ; and  th e  cost of haulage 
on th is  level for a m o n th ’s o u tp u t of 204,646 tons 
was 3-ld . p e r to n  handled.

Developm ent, which is done in  h a rd  q u artz ite , 
is accom plished w ith  rock d rills of th e  ham m er 
ty p e  of various m akes and  sizes. T he placing 
of holes is controlled by  th e  use of a "  hole-director ” 
which is designed for th e  size of drive  required . 
In  th is  w ay accurate  placing is ob tained  and b e tte r  
results are achieved th a n  by  rely ing  on th e  m in ers’ 
judgm ent. As a  resu lt of th is  procedure and  th e  
im provem ent in th e  sharpening and  tem pering  
of steel, th e  advance m ade p e r m achine-shift has 
increased by  30% during  th e  la s t 2 years, and  th e  
cost has been  reduced by 5s. p e r  foot advanced. 
This increased efficiency has been a tta in ed  over an 
advance of 400,000 feet p er annum .

The au th o r has recen tly  d e a l t1 w ith  th e  sub ject 
of h ea t in  deep m ines, and  he did no t propose, 
therefore, to  discuss th e  question again except to  
poin t o u t th a t  in laying o u t deep m ines th e  question  
of ven tila tion  m u st be given v ery  serious con
sideration. The placing of th e  m ain developm ent - 
drives in  th e  footwall facilitates v en tila tio n  in 
th a t  control is obtained, and  in  some cases special 
shafts have been  sunk for th is  purpose. One of 
these  is a t  th e  S ta te  m ines. I t  is of circu lar section, 
22 ft. in  d iam eter, and  lined w ith  m ass concrete. 
I t  is equipped w ith  a fan of th e  paddle  ty p e , 30 ft. 
in  d iam ete r and  10 ft. wide. I t  has a capacity  
of 900,000 cu. ft. of a ir  p e r  m in u te  a t  a w ater- 
gauge pressure of 7 in. Conditions have no t y e t 
necessitated th e  running  of th is  fan a t  full speed,

1 Inst. C.E. E ngineering  Conference R eport, 1928, 
p a r t  2, p. 194.

b u t a tria l a t  a reduced speed gave th e  follow ing 
resu lts :—
Speed . . . . . .  100 r.p .m .
Ind ica ted  horse-pow er of engine . 809-5
A ir horse-pow er . . . .  565
O ver-all efficiency of engine and  fan 69-9%
Volume of a ir  p e r  m inu te  . • 796,000 cu. ft.
T otal w ater-gauge pressure . . 4-5 in.

G reat progress has been m ade in  recen t years 
in  th e  b reak ing  of ground. Before th e  use of 
m achines for th is  purpose holes w ere drilled  by 
h and  ham m ers, which m ethod  was largely  replaced 
by th e  use of heavy  recip rocating  m achines. The 
results ob tained  w ere n o t en tire ly  satisfactory-, 
pa rticu la rly  in  deep m ines, since th e  blasting 
of a  num ber of large holes d rilled  on  one bench 
resu lted  in  dam age to  th e  hanging  wall, and, 
fu rther, th e  consum ption of explosives was very 
high. I t  was realized th a t ,  if a sa tis fac to ry  smail 
m achine could be ob ta ined  w hich would drill small 
holes sim ilar to  those  p u t in  by  hand , econom y in 
explosives would resu lt, w hilst a v e ry  large economy 
in labour would be effected com pared w ith  hand 
drilling. These conditions w ere m et b y  th e  jack- 
ham m er m achine w hich is  now  in  general use. 
One of these  m achines is capab le  of doing the 
w ork form erly accom plished by  tw enty-five  natives.

T he tem pering  of drilling-b its has received great 
a tte n tio n  in  re ce n t years, an d  th is  w ork  is now so 
m uch im proved th a t  tw o steels— and  sometimes 
one— are now  used w here form erly  four were 
required . T his has resu lted  in  a reduction  in the 
d iam ete r of th e  holes d rilled , an d  in  th e  reduction 
in  th e  difference in  th e  gauge be tw een  b its  to  I in. 
T he effect of th is  on  drilling-speed will be 
apprecia ted , since th e  sm aller th e  d iam ete r of hole 
th e  less th e  a rea  of rock  to  be  pulverized . The 
air-p ressure  used in  rock-drills has also been the 
sub ject of investigation . W ith  too  h igh  a  pressure 
breakages of steel becom e frequen t, an d  drilling 
is th e re b y  re ta rd ed . Too low a  pressure , on the 
o th e r hand , leads to  th e  b lu n tin g  of th e  steel and 
loss of gauge. T he co rrec t p ressu re  for the 
pa rticu la r class of rock to  be d rilled  m u st, therefore, 
be  d e te rm ined  by  experim ent. F o r th e  drilling 
of q u a r tz ite  w ith  jack-ham m ers, th is  has been 
found to  be 65 lb. p e r  sq. in . T he carbon-content 
of th e  steel is an  im p o rtan t fac to r in  obtaining 
th e  b est drilling results. G enerally  0-75% carbon 
steel has been found sa tisfac to ry , th o u g h  in  some 
cases steels con ta in ing  0-90% of carbon have given 
good results.

The s tren g th  of explosives used  depends on the 
n a tu re  of th e  ground  to  be b roken. A general 
reduction  in th e  nitro-glycerine co n ten t has taken 
place in recen t years, and  th e  average  strength 
now used is 45% . In  th e  la s t 5 years  th e  quan tity  
of nitro-glycerine used p e r to n  of ore broken  has 
been reduced from  0-497 to  0-369 lb.

The m ines of th e  W itw a tersran d  crush  annually 
ab ou t 29 m illion tons, and  th e  gold recovered is 
equal to  ap p ro x im ate ly  28s. p e r to n  o r a  to ta l of 
¿41,000,000. T he ore is  c rushed  by  stam p s of 
th e  C alifornian ty p e , and  in  la te r  m ills by  Nissen 
stam ps, w hilst in  th e  m ore recen t p lan ts  erected 
stam ps have  been e lim inated  and  th e  ore after 
passing th ro u g h  th e  i rushers goes d irec t to 
tube-m ills.

A m algam ation  a fte r  crushing has been  replaced 
by corduroy concen tra tion , and  in  th e  m ost recent 
p lan ts crushing tak es p lace in  cyanide solution 
Cyanide tre a tm e n t follows crushing operations 
In  older p lan ts  sands and  slim es a re  trea ted
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separa tely , w hilst in  those  recen tly  erected all- 
slim ing tre a tm e n t has been adopted . E xam ples 
o f  th e  percen tage gradings of th e  pulp in each of 
these  cases a re  as follows, T y ler stan d ard  screens 
being em ployed :—

W h ^ r e  S a n d s  a n d  S l i m e s  a r e  T r e a t e d  S e p a r a t e l y .

This pow er was tak en  for th e  following services :—
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Pulp to Cyanide
W orks. Sand Residue.

+ 48 +100 -1 0 0  + 4 8  + 100  -1 0 0  -
Slim e Residue.

200 + 48 + 100 -1 0 0  -  200
16 83
23 76
20 78

42
41
48

22
33
32

32
24
14

— — 3

—  — 13

97
95
87

Final pulp

I n  a n  A l l - S l i m i n g  P l a n t .

I + 100 
- +  200 
\ -  200

%
4-4

24-6
71-0

W inding . . . . . . 11-89
Pum ping . . . 6-67
Drilling . . . . . . 3-68
O ther underground, including tran sp o rt M 3
V entilation  . . . . . 6-09
R eduction  . . . . . 19-50
W orkshops . . . . . 1-58
Surface gener al . . . . . 1-69
Construction . . . . . 1-52
U naccounted for . . . . 0-96

54-71

The crushing of hard  ore to  th e  fineness required  
to  ensure good ex tractio n  en ta ils  th e  use of m uch 
power, and to  th is  m ust be added  th a t  required  
for o ther m ining purposes. The pow er-consum ption 
for a large m ine during  a year illu stra tes th is  point. 

Tons m illed . . . 2,508,000
T otal u n its  consum ed . . 137,231,841
U nits p e r to n  m illed . . 54-7

Pow er is supplied to  m ost m ines by  th e  V ictoria 
Falls Pow er Com pany from th e ir  large generating 
sta tions, tran sm itted  a t  high voltage and tra n s 
form ed down to  2,000 volts for general use. To 
supply th e  heavy  pow er requ irem ents underground 
for hoisting, pum ping and o th er services, current 
is now tran sm itted  a t  20,000 volts. This resu lts 
in  considerable econom y in  cables and reduces 
th e  num ber which m ust be carried down th e  shafts.
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In  th e  Journal of th e  Chemical, M etallurgical 
and M ining Society of South Africa for October 
last, E . J . D unstan  describes some experim ents on 
the electro-deposition of gold from alkaline cyanide 
solutions. H e sta tes  th a t  th e  ob ject of th e  investi
gation was to  determ ine w hether an  im provem ent 
upon th e  older m ethods of electro ly tic  precip ita tion  
of gold from cyanide solutions could be effected 
by th e  use of a  ro ta ry  cathode. T he im provem ents 
aimed a t  were :— (I) H igher cu rren t efficiency; 
(2) more com plete p recip ita tion  ; and (3) increased 
rapidity  of operation. In  add ition  i t  was required  
th a t th e  app ara tu s should not be bulky and be easy 
to operate.

A stock solution of gold in potassium  cyanide 
was prepared by  dissolving pure  p rec ip ita ted  gold 
in potassium  cyanide solution of 0-5% streng th . 
I t  assayed 72-2 oz. gold p e r ton  w ith  a cyanide 
strength  of 0-19% KCN.

The appara tus used was a Sand 's ro ta ting  electrode 
electrolytic ap p ara tu s ad ap ted  to  su it th e  req u ire 
m ents of th e  experim ent. I t  consisted of a  sm all 
a.c. m otor d riv ing  a vertica l shaft by  m eans of 
belt and pulleys. The in te rio r of th e  shaft was 
hollow and filled w ith  m ercury , in to  which dipped 
a sta tionary  rod connected to  a  term in al m aking 
electrical con tact betw een th e  s ta tio n ary  term inal 
and th e  ro ta tin g  spindle. The lower end of th e  shaft 
was closed by  a  screw clam p a ttach ed  by rubber 
pressure tub ing . This clam p held a copper rod 
about 10 in. long, a t  th e  lower end of which was a 
wood m andrel 1 in. d iam eter and 5 in. long, round 
which th e  lead foil used as th e  cathode was fastened. 
For steadiness th e  copper rod was held in  two 
bearings. The rod also carried  a sprocket which 
was geared to  a  "  Veeder ” revolution  recorder. 
The gearing was so ad justed  th a t  th e  u n it figure 
of th e  recorder registered  u n it revolutions, b u t th is  
was la te r  a lte red  so th a t  i t  registered  one u n it 
to  te n  revolutions of th e  shaft.

The cathode consisted of a layer of lead foil 
w rapped round th e  wood m andrel described above 
and held on by a band of copper w ire above th e  
level of th e  solution. A ttem p ts were m ade to  bum

th e  lead in to  a cylinder enclosing th e  wood, but 
these  were not successful.

In  th e  old Siem ens-H alske process an  iron anode 
was used, which was converted gradually  to  Prussian 
blue, fouling th e  solution and forming an inconvenient 
by-product. Acheson graph ite  has been used in 
New South W ales, b u t th is  slowly d isin tegrated  and 
h ard  g raph ite  was tr ied  by  A. von G ernet a t  th e  
old W orcester m ine, w ith  th e  sam e result. Andreoli 
used peroxidized shee t lead, which Clevenger also 
s ta te s  to  be th e  b est m ateria l. I t  was, therefore, 
decided to  use peroxidized lead. A t first lead 
peroxidized by electrolysis in  d ilu te  sulphuric 
acid was employed, b u t th is , even a fte r  thorough 
washing, produced a p recip ita te  in th e  solutions 
electrolysed. Lead peroxidized by  electrolysis in a 
perm anganate solution was tried  and a satisfactory 
resu lt obtained. A fter a  few tr ia ls  an  anode was 
m ade which was used in th e  g reater num ber of th e  
experim ents. The peroxidizing was carried ou t 
as follows : a 1% solution of potassium  perm an
ganate  was used as th e  electrolyte. The cu rren t 
was ad justed  so th a t  th e  cu rren t density  was one 
am pere p e r sq. ft. A fter th e  cu rren t had  been 
passing for one hour th e  lead  was sufficiently 
peroxidized.

E xperim ents were th en  carried  ou t in  order to  
a scerta in  th e  m ost su itable m ethod of working th e  
appara tus. A portion  (25 cc.) of th e  stock gold 
solution was d ilu ted  w ith  w ater, and a  0-01% KCN 
solution, to  abou t 7 litres. I t  th e n  assayed 4-4 dw t./ 
to n  w ith  cyanide stren g th  of 0-01%. A lkali 
was added in  th e  form of potassium  hydroxide 
(about 3 gram s in stick  form), b u t th e  am ount of 
"  p ro tec tive  alkali ” was n o t determ ined. A 
q u an tity , 300 mis. of th is  solution, was m easured 
in to  a beaker which was placed in  position in th e  
appara tus and connected in  series w ith an  electrical 
c ircuit consisting of five Edison cells, a rheostat, 
am m eter, key, and voltm eter. The last was shunted  
across th e  anode and cathode. T he m oto r was 
sta rted , and w hen speed had  been gained th e  
electrolytic circuit was closed. A t th e  sam e in stan t 
th e  reading of th e  revolution counter was taken .
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W hile  running, readings of th e  revolution recorder, 
cu rren t and voltage across th e  electrodes, w ere 
m ade every  m inute . A t th e  end of ten  m inutes th e  
c ircu it was broken, th e  m otor stopped and  th e  
cathode rem oved, dried, cupelled and th e  gold 
weighed. A final reading of th e  revolution  coun ter 
was tak e n  as th e  c ircu it was broken. In  all th e  
experim ents th e  tem pera tu res of th e  room  and of th e  
solution w ere tak e n  so th a t  any  g rea t varia tion , 
which would affect th e  experim ent, could be noted. 
To determ ine th e  a rea  of th e  cathode, upon which 
deposition of gold took  place, th e  d ep th  a t  which 
it  was im m ersed was m easured. T he experim ents 
w ere repeated  for th e  following periods : te n
m inutes, fifteen, tw e n ty  and th ir ty  m inu tes 
respectively.

According to  A llm and and  E llingham  (“  Applied 
E lectro-C hem istry ” ) th e  cu rren t density  employed 
in th e  Siem ens-H alske process is given as 0-00004 
am pere p e r sq. cm., o r 0-000357 am pere  p e r sq. in. 
The cu rren t densities in  th e  above experim ents 
are, therefore, ab ou t 240 tim es as g reat, as i t  was 
hoped thereb y  to  g reatly  increase th e  ra te  of 
deposition. T here  was considerable fro th ing 
during  electrolysis, especially a t  th e  cathode. 
Subsequently  i t  was found th a t,  w ith  a lower cu rren t 
density , only th ree  tim es as g rea t as th a t  given 
for th e  Siem ens-H alske process, equally  good 
deposition w ithou t th e  fro th ing  was ob tained , for 
as m uch gold was deposited  in  th e  sam e tim e and  
th e  deposit was, apparen tly , as uniform  and coherent. 
In  th e  rem ainder of th e  te s ts  th e  lower cu rren t 
den sity  was therefo re  used.

I t  m ay  be noted  th a t  th e  cuprous chloride m ethod  
of assay for gold in  th e  cyanide solutions was 
em ployed a t  first, b u t th e  assay  becam e con
tam in ated  w ith  silver from th e  litharge  used, and

B O R E - H O L E
The Bulletin  of th e  In s titu tio n  of M ining and  

M etallurgy for F eb ru a ry  con tains a p ap er by
D. K. F. M acLachlan describing th e  p ractice  of 
sam pling and  estim ation  of bore-hole cores and  
sludges, as carried  o u t on certa in  m ines in  N o rthern  
Rhodesia. Full ex trac ts  from  th e  p ap er are given 
here. The a u th o r’s description, which contains 
special reference to  th e  R oan A ntelope copper m ine, 
covers th e  m ethods developed b y  some of th e  
mines in th e  copper be lt in  an  a tte m p t to  solve th e  
problem s involved.

Continuing, th e  au th o r says th e  g rea tes t care 
m ust be tak e n  w ith  th e  techn ique of th e  drilling 
and  sam pling in o rder to  ensure accu rate  results. 
E stim ations of values from  core resu lts  only m ay  in  
some cases be seriously m isleading, th e ir  re liab ility  
depending on th e  percentage recovery. W here th e  
core recovery  is over 90% , th e  resu lts m ay  be 
accepted as being fairly  reliable, b u t th is  high 
recovery  is n o t alw ays ob tainab le , and  th e  m issing 
portion  of th e  core, which is represen ted  by  sludge, 
m ust be tak en  in to  account. All efforts in sam pling 
should therefore be d irected  to  ob tain ing  as h igh  a 
recovery of core as possible and  th e  correct corre
sponding q u a n tity  of sludges w ith  th e ir  correct 
m etallic  contents.

P repara tions for sam pling should be, if possible, 
com pleted before th e  ore-body is struck . A com 
p e te n t sam pler should be  on th e  spo t to  w atch  
th e  cores carefully, as occasionally an  inexperienced 
drillm an  p en e tra te s  th e  ore-body w ithou t being 
aw are of th e  fact. A s tr ic t w atch  should be k ep t

high resu lts  were ob tained, unless th e  beads were 
in q u arted  and p a rted . To avoid th is  th e  zinc-lead 
ace ta te  m ethod of assay  was tr ied  and gave con
cordan t results , which agreed m ore closely w ith  an 
evaporation  assay.

T ests were carried  o u t on successive separate 
q u an titie s  of th e  e lectro ly te  and th en  o thers were 
m ade w ith  th e  solution flowing th rough  th e  cell. 
A gold cyanide solution assaying 4 d w t./to n  was 
m ade up from  stock and  used for th is  purpose.

T he resu lts  of th e  experim ents and  th e  con
clusions d raw n are  sum m arized as follows :—

(1) No evidence of regeneration  of cyanide by 
electrolysis of a w orking cyanide so lu tion  was found, 
th e re  being, on th e  co n tra ry , a  fu rth e r loss during 
electrolysis.

(2) T he use of a  ro ta tin g  cathode  does not 
m ateria lly  increase th e  cu rren t efficiency, which is 
extrem ely  low, due to  th e  d ilu te  solutions employed.

3) The degree of p recip ita tion , as com pared with 
th e  m odern  m ethods of zinc p rec ip ita tio n  as used 
upon th e  R eef, cannot be econom ically improved 
upon by e lectro ly tic  m ethods.

(4) I t  is also doubtful, in  consideration  of the 
fact th a t  th e  solution requ ired  passing through the 
cell four tim es, w he ther th e re  would be any  saving 
in  space and power.

(5) The ro ta tin g  cathode  has a  depolarizing 
effect, p robably  due to  th e  friction  of th e  solution 
keeping th e  surface free  from  bubbles of gas, which 
enables a  lower voltage and  h igher c u rren t density 
to  be em ployed. Owing to  th e  negative  results 
ob tained  w ith  regard  to  th e  c u rren t efficiency this 
effect was n o t investiga ted  fu rther.

In  view  of these  considerations th e  objects set 
o u t a t  th e  com m encem ent of th is  p ap er were not 
a tta in ed , and th e  investigation  was concluded.

S A M P L I N G
for an y  ten d en cy  of th e  bore-hole to  deflect 
excessively, p a rticu la rly  w hen approaching the 
ore-body, as, especially  w ith  sho t drills, deflection 
m ay  cause th e  core-barrel and  rods so to  abrade 
th e  co u n try  rock as seriously  to  d ilu te  th e  sludges. 
I f  th e  deflection is g radual, so th a t  casing m ay be 
in se rted  dow n to  th e  to p  of th e  ore-body, the 
consequences a re  usually  n o t v ery  serious. Whep 
drilling, therefore, th e  hole should  be carefully 
w atched  and  surveyed w henever deflection is 
suspected. A really  serious deflection soon makes 
its  presence fe lt by  th e  con tinua l b reak ing  of rods 
a t  th a t  p a rticu la r  po in t.

T here a re  so m an y  factors affecting deflection 
and th e ir  ac tion  is so im perfec tly  understood  that 
i t  is v ery  difficult to  keep a  hole s tra ig h t once a 
bend has s ta rted . As a  general ru le, i t  will be 
found th a t  th e  m ost carefu l an d  experienced 
operators will p u t  down th e  s tra ig h te s t holes. 
The p ractice  of “  forcing ” th e  b i t  is sure to  cause 
deflection. E xperim en ts  hav e  show n th a t  in  the 
case of sho t drills, th e  deflection varies inversely 
as th e  square  of th e  leng th  of th e  core-barrel. 
As a  general ru le, sho t di ills deflect m ore than 
diam ond drills, owing, possibly, to  th e  action  of 
th e  form er being due to  abrasion  an d  th e  latter 
to  cu tting . In  passing, i t  is w o rth y  of no te  that 
th e  u nder surface of a core tak e n  from  an  inclined 
sho t d rill hole is m uch sm oother th a n  th e  upper, 
w hich is usually  m ore or less scored an d  grooved 
b y  th e  action  cf th e  sho t T his characteristic  
is som etim es v ery  useful, as i t  enables th e  engineer,
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if th e  d ip  and  d irection  of th e  hole are known, 
to  ob ta in  a t  least a rough idea of th e  dip and  strike 
of th e  rock  p en etra ted .

The m ost com m on m ethod  of stra igh ten ing  a 
hole is to  cem ent up  to  a  little  above where th e  
bend first becom es noticeable, preferab ly  w ith  a 
rap id  harden ing  cem ent, and  th en  to  re-drill, 
applying as l ittle  pressure to  th e  b it  as possible. 
W hen drilling  w ith shot, in an  a tte m p t to  stra igh ten  
th e  hole, i t  is som etim es a  good p lan  to  feed th e  
shot to  th e  outside of th e  b it. S tra igh ten ing  by 
cem enting and  re-drilling will usually  show some 
im provem ent, b u t only  in  v ery  ra re  cases will th e  
hole be rendered  abso lu te ly  s tra igh t. S tra ightening 
the  hole by  m eans of wedges is occasionally, 
a ttem pted , b u t th is  m ethod  is difficult to  app ly  
and takes considerable tim e. In  some cases, 
especially w here th e  hole is deflecting w ith  th e  
s tra ta  and th e  d ep th  is n o t too  great, i t  w ill possibly 
be found b est to  abandon  th e  hole and  to  s ta r t  
ano ther one near by. I t  is adv isab le  to  use as 
large sized b its  as possible, no t only because th e  
larger size of hole m akes it  easier to  introduce 
casing p ast a  bad  deflection, b u t also in  o rder to  
have a reserve s tring  or tw o of casing in h and  when 
th e  ore-body is struck , so th a t  an y  b ad  ground 
encountered th e re in  m ay  be cased off. Large b its 
have th e  d isadvantage of being slower and, in  th e  
case of d iam ond drills, m ore expensive on carbon 
th an  th e  sm aller sizes, b u t o th er considerations 
over-ride these.

W hen th e  drill is approaching ore, th e  sam pler 
takes charge, and  he should be supplied w ith  the  
following equ ipm ent

(1) Cement.— This should be rap id-harden ing  
if possible.

(2) Soap.— O rdinary  soft soap is all th a t  is 
required.

(3) Sludge T anks.— These are described later.
(4) Log Book.— This should be p rin ted  in dup li

cate, and space should be  provided in  i t  for all 
necessary da ta .

(5) Lock-fast Box.— To hold ap p ara tu s and 
reagents for tes tin g  sludges.

(6) Long m eta l T apes.— These m ay  be ob tained  
in various lengths to  su it th e  d ifferent dep ths of hole 
requiring to  be m easured. As th e  core, especially 
in shot drills, som etim es p ro jects a little  above th e  
actual bo ttom  of th e  hole, th is  m easurem ent is 
necessary. T he actual dep th  of th e  d istance drilled 
is m easured by th e  rods, and  care is tak en , a fte r  th e  
next pull, to  add  th e  p ro jecting  piece of core to  th e  
previous core sam ple in  order to  m ake bo th  core and 
sludges rep resen ta tive  of th e  sam e p a r t  of th e  ore- 
body.

(7) Core-boxes.— These m ay  be of various 
p a tte rns, b u t should be provided w ith  h inged lids, 
hasps and  staples.

(8) Chalk or Crayons.— F o r m ark ing  horizons 
on cores.

(9) M icrom eter and  Callipers.— R equired  for 
th e  m easurem ent of ex ternal and  in ternal d iam eters 
of bits. In  th e  sm aller sizes of b its  i t  is necessary 
to  m easure w ith  g rea t accuracy as any  deviation  
from  th e  correct d iam eters is reflected in  th e  
accuracy of th e  percen tage recovery  in  th e  final 
calculations.

(10) W atch  w ith  second-hand.— For tim ing  
velocities, etc.

(11) 1,000 cu. in. Box.— Used for th e  m easure
m en t of th e  ra te  of flow of th e  discharge w ater, 
and  is b e st m ade of galvanized iron.

(12) Q u an tity  of A lum .— R equired  for th e  settling  
of th e  sludges.

(13) A few galvanized iron containers.— For 
collecting and  tran sp o rtin g  sludges to  drying 
baths. These are best m ade shallow.

(14) Sam ple Bags and T ickets.— The raising 
of th e  exact am oun t of sludge m ade by th e  drill b it, 
together w ith  its  correct m etallic content, is the  
m ost difficult operation  in  drill-sam pling and the  
problem s involved are n o t ye t com pletely solved.

T he m ajor difficulties to  be overcom e are  as 
follows :—-

(1) To p rev en t th e  sludges being absorbed by 
th e  country .

(2) To p rev en t d ilu tion  from th e  walls of th e  hole 
above th e  ru n  to  be sam pled.

(3) To ensure sufficient velocity  of th e  re tu rn  
w a ter in  th e  hole to  raise th e  heaviest contents 
of th e  sludges.

(4) To p rev en t th e  n a tu ra l tendency  of any 
sulphides in th e  sludges to  adhere  to  th e  surface 
of th e  rods and  casing.

These difficulties will now be dealt w ith  seriatim ,
(1) To prevent the sludges being absorbed by 

the country .—The sam pler sta tioned  a t  th e  drill 
should be capable of m aking rough q u alita tive  
te s ts  for th e  m inerals being drilled for and should 
be provided w ith  th e  necessary ap p ara tu s and 
reagents. W hen th e  appearance of th e  core indicates 
th a t  th e  ore-body has been, or is abou t to  be struck, 
drilling should be suspended, and, if th e  d iam eter 
of th e  hole allows, i t  should be cased. The hole 
should alw ays be thoroughly  cleaned o u t before 
inserting  th e  casing, which in  some cases i t  is adv is
able to  seal off a t  th e  bo ttom  w ith  cem ent in  order 
to  p rev en t th e  escape of th e  sludges round th e  o u t
side, a lthough th is  m akes th e  recovery of th e  casing 
m ore difficult. Before cem enting, th e  possibility  
of hav ing  to  pull th e  casing for th e  purpose of 
ream ing a t a la te r stage of th e  operations should 
be considered. L atterly , so m uch im portance has 
no t been a ttach ed  to  cem ent sealing as form erly, 
th e  weight of th e  casing being considered sufficient 
to  p rev en t any  leakage of th e  sludges.

A fter casing, th e  hole should again  be thoroughly  
pum ped out, n o t only to  get rid  of an y  m ateria l 
w hich m ay  have  come down from  above during  
th e  operation  of casing, b u t also to  ascertain  
w hether all th e  w ater is coming back. The dep th  of 
th e  hole should th en  be m easured w ith  th e  long line 
and  th e  leng th  of th e  rods checked. T he length  
of th e  hole drilled in  each run  before core is pulled 
depends upon th e  n a tu re  of th e  ground encountered, 
and  can  only be determ ined  by local experience. 
Tow ards th e  walls of th e  ore-body, sho rt pulls of 
from  2 to  5 ft. should be tak en  in  o rder to  a rrive  
a t  a m ore accurate  de te rm ination  of th e  “ cut-off ” 
or position of th e  lim it of payab ility . A fter th a t  has 
been ascertained, th e  p ractice  on th e  R oan A ntelope 
m ine is, w hen th e  ground stands up well, to  use th e  
double-tube core-barrel and drill u n til “ blocking ” 
tak es place or u n til th e  barre l is full.

A close w atch  is kep t on th e  re tu rn  w ater and  when 
th is  fails, owing to  th e  cu ttin g  of underground 
fissures or abso rben t ground, th e  drill is stopped 
and  m easures tak e n  to  caulk th e  leak. T he m ost 
obvious w ay of doing th is  is to  pull th e  casing, ream , 
and  th en  re -insert th e  casing to  th e  bo ttom  of the  
hole, b u t th is  m ethod has th e  d isadvantage of being 
expensive on carbon and  also of occasionally running 
off or "  losing ” th e  hole. In  some cases, however, 
where th e  ground is soft, th e  casing easily pulled, 
and  th e  am ount of ream ing to  be done not large, i t  
will be found to  be m ost efficacious and  positive. 
If ream ing down and  re-inserting  casing is not 
deem ed to  be advisable, th en  o th er m eans, such as



182 T H E MINING MAGAZINE

cem enting, have to  be adopted . A rap id-harden ing  
cem ent should be used, and  care should be tak en  
to  ensure th a t  i t  reaches th e  bo ttom  of th e  hole 
before th e  tim e of its  in itia l set. W hen th e  cem ent 
is inserted  in  th e  hole, a little  cem ent should 
be m ixed in w a ter and kep t in  a c ig a rette-tin  lid 
o r sim ilar receptacle. This serves as a “ control 
to  ind ica te  w h e th er th e  cem ent in  th e  hole has 
reached th e  bo ttom  before setting . W hen th e  
flattened  p o in t of an  o rd inary  lead  pencil held 
v e rtica lly  and allowed to  re s t lig h tly  on th e  
“ control ” is unable  to  p e n e tra te  th e  surface, th e  
cem ent m ay  be said to  have set. In  no c ir
cum stances should th e  cem ent be sim ply poured 
in to  th e  hole and allowed to  se ttle  freely, th e  
general practice being to  insert i t  enclosed in pap er 
bags or cartridges and  to  tram p  i t  in w ith  a casing 
plug or sim ilar tool a ttach ed  to  th e  end of th e  rods. 
Occasionally, underground w ater channels a re  
struck, and th en  cem entation  in  th e  o rd inary  
way p resen ts ex trao rd inary  difficulties and  o th e r 
m ethods have to  be devised. A cartridge of paper, 
abou t 2 ft. long, th e  bo ttom  half filled w ith  dried  
grass and  th e  top  half w ith  cem ent, and  lead wool 
proving successful. O ther m ateria ls useful for 
sealing off sm all leaks in to  th e  co u n try  a re  b ran , 
g rain  husks or horse m anure. Mud is also som etim es 
used. W hen drilling, as little  w a ter should be used 
as possible, in  order th a t  th e  rising  ve locity  of th e  
re tu rn  w a ter should be k ep t sufficiently low to allow 
th e  h eav ier con ten ts of th e  sludges to  rem ain  as 
close as possible to  th e  bo ttom  of th e  hole, as th e  less 
area  of surface th e y  are  in  co n tact w ith, th e  be tte r.

(2) To prevent dilution prom the walls o f the hole 
above the run to be sam pled .— D ilu tion  from  above 
is usua lly  due to  an y  of th e  following th ree  
c a u s e s :—

(a) A brasion by  th e  rods and  core-barrel of th e  
under side of th e  hole th rough  i t  n o t being vertical 
and  th e  resu lting  sludges becom ing m ixed w ith  th e  
sludges p roper. The only  w ay of overcom ing th is , 
once th e  hole has gone off th e  vertica l, is to  keep 
th e  casing down as fa r as possible.

(b) The presence of soft or broken ground in  th e  
uncased po rtio n  of th e  hole. T he only sa tisfac to ry  
w ay of dealing  w ith  th is  difficulty is to  case off th e  
w eak p a rts . This som etim es entails ream ing, 
w hich is alw ays expensive, and, if th a t  is n o t 
p racticab le , m eans th a t  th e  hole has to  be reduced 
in  size. Filling  up  w ith  sand to  ju s t below th e  poor 
p a rts  and th e n  cem enting them  off and re-drilling 
seldom  m eets w ith  success, b u t m ay be w orth  a 
tria l.

(c) F ailu re  to  raise all th e  sludges from  th e  p re 
vious run . T his usually  resu lts  in sa lting  th e  sam ple 
from  th e  n ex t pull, as th e  tendency  is for th e  heav ier 
an d  m ore valuab le  con ten ts  to  be le ft behind.

(3) To secure sufficient velocity o f the return 
water to raise the heaviest contents o f the sludges.—  
This is th e  m ost im p o rtan t operation  in  sludge 
sam pling. Unless th e  u tm o st care and  vigilance 
is spen t on ensuring success in  th is  direction , th e  
tro u b le  and expense incurred  in  guarding against 
o th er adverse  circum stances is w asted. W hen th e  
question  first cam e up for consideration  on th e  R oan 
A ntelope m ines, only sho rt drills were in operation  
and  th e  m ethods adop ted  referred  to  th a t  ty p e  
only, b u t th e  techn ique  even tually  evolved applies 
to  b o th  sho t and  diam ond drills. I t  was decided 
th a t ,  if sufficient velocity  of th e  re tu rn  w a ter could 
be ob tained  to  raise th e  steel sho t used in  drilling, 
th a t  would be sa tisfac to ry  evidence th a t  th e

heav ier con ten ts of th e  sludges were also eing 
recovered.

From  p ractica l experim ents in  th e  laborato ry , 
checked la te r  b y  R ittin g e r’s form ula, i t  was found 
th a t  th e  rising velocity  necessary to  keep th e  ^y-el 
sho t in suspension was 18 in. pe r second. This 
th en  becam e th e  low est velocity  allow able, bu t, of 
course, th e  h igher th e  velocity  above th a t  limit, 
th e  b e tte r.

B roadly, th e  p ractice  used to  be to  pum p as great 
a  volum e as possible down th e  rods, using a  20 ft. 
core-barrel, th e  u p p er 10 ft. of w hich w as open at 
th e  top  and plugged a t  th e  b o tto m , th u s  form ing a 
10 ft. “ sedim ent tu b e ,’’ th e  in ten tio n  being to 
recover th e  lig h te r sludges from th e  re tu rn  water 
which rose betw een th e  casing and  th e  rods and the 
h eav ier sludges from  th e  sed im en t tu b e . This 
m ethod  was e rra tic  and  unre liab le . As i t  was 
suspected  th a t  th e  poor resu lts  could be  a ttribu ted  
to  th e  friction  betw een th e  core-barrel and  th e  walls 
of th e  hole, a 4 ft. co re-barrel, know n as a 
"  scrubber ’’ was tr ied  out. T he u p p er 2 ft. of this 
scrubber w as sedim ent tu b e , and  w ith  i t  excellent 
resu lts w ere ob tained , all th e  sho t, and  by inference 
all th e  h eav ier con ten ts of th e  sludges, being re
covered. T his sc rubber was a lw ays p u t  down and 
th e  pum ps w orked u n d er full p ressure  a fte r the 
hole had  been pum ped  o u t in  th e  o rd in ary  w ay, using 
a 20 ft. core barre l. B u t th is  m ethod  occasioned 
m uch loss of tim e , and  a f te r  ex p erim en t i t  was 
finally found th a t  a  10 ft. core-barrel, th e  upper 
half of which was sed im en t tu b e , served excellently 
for th e  dual purpose of d rilling  in  th e  ore-body and 
scrubbing. As, while drilling  in  th e  ore-body with 
th e  sho t drill, th e  longest perm issib le pull is about 
4 ft. owing to  th e  core n o t be ing  p ro tec ted  by a 
double tu b e , th e  use of th e  sh o rt 10 ft. barre l is not 
a  d isadvan tage. W hen  diam ond d rills( appeared 
on th e  property’ th e  m ethods described above could 
n o t be applied. A fte r som e experim ent, i t  was 
decided to  a tte m p t “ reverse p u m p in g ,” in  other 
words, to  pum p dow n betw een  th e  rods and  casing, 
th e  w a te r and  sludges re tu rn in g  up  th rough  the 
rods. W ith  th is  m ethod , a fte r  core is pulled, the 
core-barrel is de tached  and  th e  rods lowered to  near 
th e  b o ttom  of th e  hole. A gland a t  th e  surface, 
sealing th e  space betw een th e  rods and  th e  casing, 
is th en  tig h ten ed  up  and  th e  c u rren t reversed 
The discharge of th e  pum p is connected  to  th e  casing 
b y  a T-piece and  su itab le  fitting , th e  re tu rn  water 
and  sludges being led from  th e  to p  of th e  rods by a 
flexible hose to  th e  sludge tan k s .

On th e  first in tro d u c tio n  of th is  system , a ball- 
valve w as a tta ch ed  to  th e  lower end of th e  rods, 
th e  ob ject being to  p rev en t any  slipping back of 
sludges, b u t i t  was found la te r  th a t  n o t onlv was 
th is  n o t necessary, b u t th a t  th e  ball ten d ed  to  jam 
occasionally, th u s  defeating  its  ow n object. After 
pum ping  has sta rted , th e  rods a re  g radually  lowered 
u n til th ey  are ab o u t 1 or 2 in. off th e  bo ttom  of 
th e  hole, and  pum ping  continued u n til  te s ts  of 
th e  sedim ent from th e  clear w a te r  issuing from  the 
hole shows no m ate ria l to  be p resen t. B v reverse 
pum ping, velocities as h igh  as 18 in. pe r second 
have been obtained.

N ot only  does th is  m eth o d  recover th e  highest 
percentage of sludges and  m etallic  co n ten ts, b u t it 
also has th e  adv an tag e  th a t  owing to  th e  shorter 
d u ra tio n  of pum ping, a less to ta l  volum e of w a ter is 
requ ired  and  therefore  fewer se ttling  tan k s  are 
necessary. T here is also th e  ad v an tage  th a t  the 
sludges are less in co n tac t w ith  th e  casing or walls
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of th e  hole, and  less risk  is ru n  of loss from  th a t  
cause. A considerable saving in tim e  is also effected, 
averaging ab o u t one hour p e r run .

(4) To prevent the natural tendency of any  
sulphides in  the sludges to adhere to the surface 
of the rods and casing.—W hen th e  grease from  th e  
rods and casing, a fte r  being in co n tact w ith  copper- 
laden sludges, was assayed, i t  was found th a t  
although  th a t  from  th e  sho t drills gave only a 
negligible reaction , th e  grease from  th e  diam ond 
drills con ta ined  an  appreciable q u a n tity  of copper 
in th e  form  cf sulphides. To av ert th is  loss, th e  
inside of th e  casing an d  th e  inside and outside of 
the  rods a re  tho rough ly  cleaned w ith  paraffin or 
petrol before drilling  in  th e  ore-body. Soapy w ater 
is used as a lu b rican t while drilling, being taken  
from a con tainer by  m eans of a pipe of small 
diam eter a ttach ed  to  th e  pum p suction. I t  will be 
noted th a t,  w ith  reverse pum ping, th e  greasy area  
tending to  catch  th e  valuable sulphides is m uch 
less th an  th a t  exposed by th e  old m ethod.

Settling tan k s were form erly of wood, rectangular 
in shape, and roughly 10 ft. long by  3 ft. wide by 
18 in. deep. This form  of ta n k  was open to  several 
very grave objections, and it  was found th a t  th e  
disadvantages w ere o bv iated  b y  m aking th e  tan k s 
of galvanized iron, of m uch th e  sam e section as a 
“ U ” , th e  sam e dim ensions being adhered to. The 
tanks were m ounted  on a wooden fram ew ork, 
made as ligh t as possible com patib le w ith  streng th , 
in  order to  facilita te  m oving. T he tan k s  were 
connected in series of aprons or pipes, and, although 
they solved leakage and  cleaning problem s, i t  was 
still found im possible to  p rev en t an  appreciable 
am ount of sludge from  passing aw ay by th e  over
flow, despite  th e  use of lim e and  alum  for rapid  
settling, baffle p lates, and th e  preven tion  of eddies 
and undue d istu rbances a t  th e  po in ts of in take. 
The solution of th e  problem  was to  rem ove th e  
connecting pipes or aprons and fill th e  tan k s 
independently  by a launder. W hen one ta n k  was 
filled, th e  sludges were sw itched to  th e  nex t, and so 
on, instead  of passing from  th e  first ta n k  down 
the  series to  th e  overflow.

W hen using th is  procedure, th e  tan k s  are still 
kept in  tw o rows of five, and  all th e  sludges are 
saved. If five tan k s  are filled before th e  re tu rn  
w ater is free from  copper, tw o or th ree  of th e  tan k s in 
the  second row  are filled. As these  only catch  th e  
heaviest particles which come up tow ards th e  last 
stages of th e  pum ping, th e ir  con ten ts are quickly 
settled, and very  little  tim e is necessary before they  
can be cleaned o u t and  read y  for th e  nex t run , 
w'hile th e  th icker sludges in th e  first row  of tan k s are 
settling. These are usually  left over-night in order 
to settle  com pletely, a fte r which th e  clear w ater is 
decanted by  a syphon and  float.

On some m ines in  N orthern  Rhodesia, th e  tanks 
are arranged in a fan-shaped form ation instead of in 
two parallel rows. If  an t-heaps, large trees  and d rill
ing gear ad m it of it, th e re  is v e ry  lit t le  to  choose 
betw een th e  tw o arrangem ents, a lthough th e  w riter 
prefers th e  la tte r .

The launder feeding th e  tan k s is b est m ade of 
galvanized iron, and  care should be tak en  to  clear it 
ou t thoroughly  a fte r each run , or else th ere  is every 
probability  th a t  some of th e  valuable heav ier 
con ten ts of th e  sludges will be lost.

Various m ethods are em ployed in order to  se ttle  
th e  sludges in  th e  tan k s , such as adding lim e in 
solution, sprinkling  w ith  lim e or wood ashes and 
adding alum . Alum tak es longer th a n  lim e or ashes, 
b u t has th e  advan tage  of leaving th e  decan tan t 
m uch clearer, and  also of no t adding appreciably

to  th e  w eight of th e  sludges—less th an  a handfu l 
of alum  is sufficient to  se ttle  th e  sludges from th e  
average run. Sodium silicate has also been tried , 
b u t was no t a  success.

W hen th e  clear w ater in th e  tan k s has been 
decanted  off, th e  p rec ip ita ted  sludges are collected 
and dried  o u t by  boiling them  down in  ord inary  
galvanized iron baths over a slow fire. A fter drving, 
th e  sludges a re  bagged and  sen t to  th e  crusher- 
house, where th e  usual routine  is observed as m uch 
as possible of th e  work being done m echanically.

T he m ethod  of dealing w ith  cores is as follows. 
A fter arriva l a t  th e  core-house, and before being 
split, th e  core in tended  for a  separa te  sam ple is 
carefully m easured, th e  average d iam eter being 
tak e n  w ith  a m icrom eter to  0 01 in. in  diam ond- 
d rill cores and ^  in. in sho t drill cores. The weight, 
angle of in tersection  of th e  bedding planes (if any), 
and  density  is also ascertained, and general notes 
are tak e n  of th e  m ineralization, etc. One ha lf of 
th e  core is th en  crushed and  a  sam ple of th e  pulp 
sen t to  th e  assayers, th e  o ther half being re ta ined for 
record. W henever th e  d a ta  requ ired  are available, 
th ey  are a t  once en tered  in th e  schedules k ep t for 
th e  purpose in  th e  calculating-room .

C a l c u l a t i o n s  o f  B o r e - h o l e  V a l u e s .— T his p a r t 
of th e  paper, dealing w ith  th e  calculations of bore
hole values on th e  d a ta  obtained from th e  cores and 
sludges em bodies th e  opinions of th e  w riter only. 
So m any  factors en te r in to  th e  com putation  cf th e  
final values th a t  m ost m ines co n ten t them selves 
w ith  reporting  th e  m ain  essentials of th e  bore-hole 
resu lts only, such as horizons, assay values of each 
pull, percentage recovery, and tru e  w id th  of th e  
ore-body. The factors involved in  th e  calculation 
of th e  final values m ay  be d ivided in to  tw o classes ; 
those which can be trea ted  m athem atically  and those 
which from th e  n a tu re  of th e  operations can only be 
assum ed from  an inspection and stu d y  of th e  
characteristics of th e  cores and  sludges.

In  th e  case of cores, th e  essential d a ta  and calcula
tions are sim ple, th e  following giving an  idea of the  
general requirem ents and  practice.

(1) Sam ple and Serial Num bers.
(2) Horizon and  T heoretical L ength  of Sample.
(3) A ctual L ength, D iam eter, W eight D ensity  

and Angle of In tersec tion  of Sample.
(4) T rue W idth.
(5) Percentage recovery by  length.
(6) Theoretical W eight of Sam ple.— This is 

calculated from  th e  form ula : D iam eter 2 (in inches) 
X 0-34 x  density  x  theore tical length (in feet).

(7) Percentage R ecovery by  W eight.— From  :—
A ctual W eight of Sam ple x 100 

Theoretical W eight of Sample
(8) Assay Values pe r cent, for T o ta l Copper, 

Oxide Copper and  Iron .—The de term ination  of iron 
is necessary for th e  calculation of th e  sludges in 
order to  allow for th e  free iron in troduced during  
drilling by  shot and th e  abrasion of b it, core-barrel, 
rods, and  casing.

(9) F ee t per cent., T otal Copper and  Oxide Copper 
for each pu ll.— U sually, th e  percentage of assay 
value is m ultiplied by  th e  theoretical length, 
or, as it is som etim es called, th e  leng th  rep re 
sented. In  th e  w rite r’s opinion, however, in order to  
guard against erroneous resu lts w inch m ay 
be obtained th rough  varia tions in  th e  angle 
of dip, th e  assay values should be m ultiplied by  th e  
tru e  w idth. This m ay  be a refinem ent, an d  not 
alw ays necessary, b u t th e  w orking o u t of any  
simple exam ple will show th a t  i t  is a step in the  
righ t direction.
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W hen th e  grade of th e  ore-body is reported  by  
leng th  represented  or by  tru e  w idth , th e  to ta l  of 
th e  feet-per cents, is divided by  th e  to ta l d istance 
penetra ted  by  th e  drill th rough  th e  ore-body or by  
th e  tru e  -width, as th e  case m ay  be. The resu lt as 
ob tained  by th e  above m ethod  assum es th a t  th e  
core recovered is represen tative  of th e  ground drilled, 
w hether th e  full recovery  has been m ade or not. 
I t  does no t tak e  in to  account varia tions of density .

(10) T rue W id th  x  D ensity  X Recovery % X 
Cu % (Total and  Oxide) for each pull.— The figure 
arrived  a t  from  th e  above form ula com pensates 
for th e  v a ria tions m entioned in th e  preceding 
p aragraph , and  when th e  figures for each pull a re  
combined, gives th e  value by w eight recovered of a 
sam ple having uniform  d iam eter th roughou t th e  
ore-body.

The calculation  of th e  sludges is n o t so s tra ig h t
forw ard as th a t  of th e  cores, some of th e  factors 
being em pirical and  som e based on assum ption. 
The d a ta  requ ired  and  m ethod of calculation  are 
as follows :—

(1) Sam ple and  Serial N um bers.
(2) H orizon and  L eng th  of Sludge Sample.
(3) D iam eter of Drill-Hole.— To arrive  a t  th is , 

in th e  case of shot-drills, th e  difference betw een 
th e  d iam eter of th e  core and th e  inside d iam ete r 
of th e  b it  is added to  th e  ou tside  d iam eter of th e  
b it. R ecen t experim ents have shown th a t  in  certa in  
cases ^  in. should be added to  th e  m easurem ents 
th u s ob tained , b u t th is  co n stan t should alw ays be 
ascertained  for different ty p es of ground. For 
d iam ond-drill holes, in  R oan  A ntelope ground, i t  
has been  found good practice  to  add  0-02 inch  to  
th e  g reatest w id th  across th e  outside diam onds of th e  
b it. A lthough from  observation , th e  d iam e te r of a 
d iam ond-drill hole is m ore co n stan t th a n  th a t  m ade 
b y  a  shot-drill, i t  is probable  th a t  any  m arked  
decrease in  th e  d iam eter of th e  core w ill m ean a 
certa in  widening of th e  d iam eter of th e  hole, and  th is 
possib ility  should alw ays be k e p t in  m ind.

(4) T heoretical W eight of 100% Core +  Sludge. 
—T his is calcu lated  from th e  following form ula :— 
D iam eter of hole 2 (in inches) x  0-34 X d en sity  
of corresponding core x  sam ple leng th  (in feet). I t  
will be noted  th a t  th e  density  of th e  sludge in  situ  is 
assum ed to  be th e  sam e as th a t  of th e  corresponding 
core.

(5) T heoretical W eight of Sludge Sam ple.—  
T his is arrived  a t  by  deducting  th e  actu al w eight 
of th e  corresponding core from  th e  theo re tical 
w eight of 100% core x  sludge, as given above.

(6) A ctual W eight of Sludge Sam ple.—T his is 
sub ject to  a  correction , as th e  sludge a lm ost in 
v a riab ly  contains free  iron  in troduced  during  
drilling. To arrive  a t  th e  correct weight, th e  actu al 
w eight is m ultiplied by  a correction factor derived 
from  th e  following form ula :—

„ ,. „  100 —Sludge Iron%C orrection F ac to r : ^  A ? .100-C o re  Iron%
T he percen tage of n a tu ra l iron in  th e  sludges is 

assum ed to  be th e  sam e as th a t  in th e  corresponding 
cores.

(7) Percentage R ecovery by W eight.
(8) Assay Values p er cent, for T otal Copper, 

Oxide Copper and  Iron .— The to ta l  and  oxide 
copper values for each sam ple a re  also sub ject 
to  a correction for th e  sam e reason which m ade it  
necessary to  correct th e  actual weight. The correc
tio n  factor is th e  sam e, b u t i t  is used as a  div isor 
instead  of a  m ultip lie r as previously.

(9) T rue  W id th  x  D ensity  x  R ecovery % x  Cu % 
(Total and  Oxide) for each pull.— W hen th e  d a ta  
for cores and sludges, corrected where necessary.

are available, th e  essential figures, such as horizons, 
w eights, percen tage recoveries and  assay  values 
for th e  corresponding pulls, are en tered  on a separate  
sheet, and  th e  com bined percen tage recoveries 
calculated, th e  resu lts  th u s  ob tained  being laid  out 
in  a  convenient form  for inspection. T he problem  
which th en  comes up for consideration  is so to 
com bine th e  resu lts as to  a rrive  a t  a  figure indicative 
of th e  tru e  value of th e  ore-body.

V arious m ethods of calcu la ting  th is  a re  used at 
different m ines, and  all of th e  resu lts derived  th e re 
from  are, o r should be, su b ject to  m odification 
depending on th e  local conditions encountered  in 
each bore-hole, bu t, w hichever form ula is used, it 
m ust be fundam en ta lly  and  m ath em atica lly  correct, 
as th e  engineer m ust have  a  sound basis on  which to 
com pute  h is final values. Some of th e  various 
formulae used a re  no t app licab le  to  all conditions 
and  do no t allow for all th e  factors involved. The 
theo re tically  perfec t form ula is th a t  which reduces 
th e  actu a l sam ple tak e n  th rough  th e  ore-body to 
th e  form  or a  th eo re tically  perfec t sam ple, in  other 
words, a form ula w hich gives th e  sam e resu lt as 
would a sam ple tak e n  from  a drill-hole of uniform 
d iam ete r th ro u g h o u t. T he w rite r  and  those 
associated  w ith  h im  have  devoted  considerable 
tim e to  th e  question  and  have  come tc  th e  conclusion 
th a t  th e  only  form ula w hich satisfies th e  above 
requ irem en ts is as follows :—

W hen T W  =  T rue  W id th  ; D =  D ensity  ; 
O R %  =  O verall or Com bined R ecovery  % 
of Core and  Sludge ; CW  =  A ctual W eight of 
Core ; SW  =  A ctual W eight of Sludge ; CV% =  
Assay V alue of Core ; SV% =  A ssay Value of 
Sludge, for each pull, th en ,

Combined A ssay Value =
Sum m ation

{ T W x r x o R % x » « J S ± « S » ) I f
S um m ation (TW  x  D x  O R % ).

The above form ula com pensates for varying 
d iam eters, angles of in te rsection  and  densities and 
an  inspection  will show th a t  th e  resu lt is really 
th e  com bined assay  value b y  w eigh t of a  sample 
pro jected  norm al to  th e  ore-body tak en  from  a drill
hole of uniform  d iam ete r th ro u g h o u t.

I t  m ust be em phasized th a t  th e  percentage 
recovery and  assay  value  factors in  th e  above 
form ula a re  liab le  to  m odification depending on 
th e  conditions in  each pull. F o r exam ple, as i t  is 
m uch b e tte r  to  tak e  a positive  sam ple such as core in 
preference to  sludges which m ay  be unreliable, in 
cases w here ap prox im ate ly  100% core is recovered, 
th e  sludges m ay  be ignored an d  th e  ac tu a l percent
age recovery  and  assay  value of th e  core used.

I t  is a wise procedure to  com pare th e  com
bined assay value of th e  cores and  sludges w ith  that 
of th e  cores and  sludges calcu la ted  separately, 
using th e  sam e form ula. A n inspection  of th e  data 
sheets and  sam pler’s reports by  th e  engineer will 
usually  reveal w hether fau lty  techn ique, or natural 
causes beyond control, have  been responsible for 
any  d iscrepancies in th e  core an d  sludge results. 
D iscrepancies, un fo rtu n a te ly , do occur, an d  m ay  be 
due to  any  of m any  causes. Some m ay  be remedied, 
o r m ay  have v e ry  little  bearing  on th e  final results. 
O thers, such as those  due to  sudden caving, or the 
im poverization  o r en rich m en t of th e  sludges owing 
to  th e  m ineraliza tion  occurring in th e  m ore or less 
resis ten t portions of th e  ore-body, a re  unavoidable 
and  a  conservative allowance m ay  be m ade for 
th em  in  th e  lig h t of local experience and knowledge 
of th e  h isto ry  of th e  bore-hole as in te rp re ted  from 
its  results.
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The practical results obtained in  several civil 
engineering problem s by th e  use of resistiv ity  
m easurem ents of th e  underly ing  ground are 
described by  E. G. L eonardon in  Technical Publica
tio n  No. 407 of th e  A m erican In s titu te  of Mining 
and M etallurgical Engineers. The au th o r sta tes 
th a t  re sistiv ity  m easurem ents have been used in 
m ining and  oil exploration  for a num ber of years. 
Their in troduction  in  th e  field of civil engineering, 
on th e  con trary , is ra th e r  recent. I t  was applied for 
th e  first tim e in  th e  spring of 1928 near L ittle ton , 
N .H ., in th e  survey of tw o dam  sites for th e  New 
England Pow er Assn. Since then , th e  geophysical 
firm w ith  w hich th e  au th o r is connected has had  an 
opportun ity  to  develop th is  field of activ ity , and 
more th an  20 investigations a t  dam  and tu n n e l sites 
have been carried  o u t in  th e  U nited  S ta tes and 
Canada. A p a r t  of th is  w ork has been verified by 
underground or drilling  exploration.

The p ap er deals w ith  a few results , which are 
perm itted  to  be  m ade public. The theoretical 
and technical sides of th e  processes employed are 
no t discussed ; th ey  have a lready been described in 
various techn ica l publications.

R e s i s t i v i t i e s  o f  t h e  R o c k s .—The surveys are 
based on th e  m easurem ent of th e  specific resistance 
of th e  rocks. T his re sis tiv ity  is th e  electrical 
resistance of a cylinder of rock, having as height 
the  u n it of leng th  and  as section th e  u n it of surface. 
The ohm  p er m eter-m eter square has been adopted 
as a p ractica l un it, because th is  u n it of m easure
m ent gives convenient figures, usually  varying 
from one ohm  to  a  few  thousand  ohms.

The electrical conductiv ity  of th e  sterile  rocks 
(that is, of all rocks, w ith  th e  exception of a  few 
m etallic sulphides which possess a m etallic con
ductivity) is pu re ly  e lectro ly tic  and  disappears 
when th ey  are  en tire ly  dry. From  th is , i t  results 
th a t th e  resis tiv ity  of a rock is inversely  p ro 
portional to  th e  am ount of w a ter i t  contains, and 
roughly inversely  p roportional to  th e  q u an tity  
of ionized sa lts dissolved in th is  w ater. If a rock 
is very  com pact i t  is ev iden t th a t  th e  am ount 
of m oisture i t  contains is exceedingly sm all, and 
th a t its specific resistance, therefore, is considerable. 
This is tru e  of rocks like gran ite , gneiss, m arble and, 
in general, of all m etam orphosed or com pact rocks, 
where only a  lim ited  num ber of open spaces or pores 
exist. On th e  o th e r hand, rocks w ith  a high w a ter 
content, like clays, m arls, soft lim estones, sha tte red  
zones, and w et faults, show a  good electrolytic 
conductivity. These differences in th e  conductivities 
of the  rocks a re  well characterized  by some figures.

Clays and unconsolidated clayey form ations 
often possess resistiv ities as low as 10 or 30 ohms, 
clayey-calcarous soft te rra in s show corresponding 
figures betw een 20 and  400 ohm s ; erup tive  or 
m etam orphic m asses m ay  have resistiv ities ranging 
from 200 to  2,000 ohms and  up, according to  th e ir  
lack of porosity. As to  th e  sands, th e ir  resistivities 
will v a ry  greatly  according to  th e ir  dryness and to  
th e  im purities contained th ere in  (clay or organic 
m atter). Pure  siliceous sands m ay  have great re 
sistance, because th e  absorbed w a ter contains a 
v ery  sm all percentage of dissolved salts. These 
d a ta  show th e  in te res t of re sistiv ity  m easurem ents 
to  civil engineering. They will no t only p e rm it a 
p ictu re  of th e  general underground conditions 
(thickness of an  overburden, s tu d y  of a con tact 
betw een tw o rocks, location of a fault, etc.) b u t th ey

will even m ake i t  possible to  pred ict, w ith  m ore or 
less certa in ty , th e  m echanical p roperties of th e  
underly ing  form ations. As poin ted  o u t above, th e re  
is often  a definite re la tion  betw een th e  com pactness, 
th e  m echanical resistance of a  rock and its electrical 
conductiv ity . I t  is tru e  th a t  th e  occurrence of 
pure  sands, which are  electrically v ery  resistive 
and m echanically  loose, will com plicate th e  
investigations, b u t even in  th is  case th e  electrical 
study  m ay presen t an  in te rest, since it will perm it th e  
differentiation  of an  im pervious m ateria l like clays, 
boulder clays, from a pervious one, such as sand.

In  determ ining th e  resistiv ities of th e  rocks, tw o  
different procedures can be employed. In  th e  first, 
an  invariable  m easuring arrangem ent is utilized. 
A layer of th e  soil of uniform  thickness is inv esti
gated  over a  given area. This is called a  ‘' horizontal 
exploration .” In  th e  second, a series of electrical 
m easurem ents is carried  o u t a t a single sta tion  to  
determ ine th e  electrical properties a t  various 
depths. This operation determ ines th e  varia tion  
of th e  electrical p a ram ete r w ith  reference to  th e  
dep th  of investigation  and is called an  “ e lectrical 
v ertica l d rilling .” These tw o processes have 
different objects and are  discussed successively.

F i e l d  M a t e r i a l .—-W hichever m ethod of explora
tion  is employed, th e  m ate ria l and appara tus 
necessary to  carry  ou t th e  field m easurem ents a re  
exceedingly light, p ractical, and not a t  all cum ber
some ; th ey  com prise a po ten tiom eter, some 
electrical b a tte ries, and a few reels of insulated  
cable. E ach piece can be handled conveniently  
by  a single individual, even under th e  m ost try in g  
conditions. This m akes i t  especially valuable when 
th e  place of w ork is difficult of access, as is often th e  
case in a pre lim inary  survey upon th e  results of 
which depends th e  fu rth er developm ent of th e  
project.

H o r i z o n t a l  E x p l o r a t i o n . —  In  horizontal 
exploration, th e  m easuring arrangem ent (in 
o th er words, th e  leng th  of th e  line  A B  in to  which 
th e  cu rren t is sent) possesses an  invariable  dim en
sion. T he d ep th  of investigation, therefore, is 
uniform , and  a  certa in  th ickness of th e  soil, alw ays 
th e  sam e, is m ethodically  explored by th e  electrical 
m easurem ents. These m easurem ents can be sum 
m arized or represented , according to  circum 
stances, in  th e  form of profiles or m aps of resistiv ity . 
These a re  com parable to  th e  geological cross- 
sections and m aps prepared  by  th e  geologist, 
excep t th a t  th e y  are  no t concerned w ith  purely  
superficial observations, b u t w ith  th e  m easure
m en t of a pa ram ete r which tak es in to  consideration 
a certa in  th ickness of th e  ground. Also, ano ther 
difference is th a t  th e  underly ing te rra in s are no 
longer differentiated by th e ir  lithological characters, 
b u t by  th e ir  electrical param eters.

The sim ilarity  to  th e  geological m ap often  will be 
strik ing  in shallow-deptb investigation. As a m a tte r  
of fact i t  would be an  erro r to  im agine th a t  only th e  
observations a t  g reat dep ths a re  valuable  in  th e  
investigation of underground conditions. O ften 
th e  sound rocks a lthough practically  outcropping, 
cannot be observed by th e  geologist because of a 
th in  layer of soil, and  a superficial and  rapid  
electrical survey would quickly give evidence of 
them .

The au tho r th en  gives results of an  exploration 
a t  Bridge R iver Tunnel in  B ritish  Columbia, in  
which th e  correspondence betw een th e  electrical



186 TH E M INING MAGAZINE

resistiv ities and th e  m echanical p roperties of the  
rocks w as rem arkable.

E l e c t r i c a l  V e r t i c a l  D r i l l i n g .— In  “ electrical 
vertical drilling ,” th e  technique of th e  m easurem ents 
is en tire ly  different. I t  consists in  carry ing ou t a t 
th e  sam e sta tion  a series of readings w ith  different 
lengths of lines A B . Thus, th e  electrical re sistiv ity  
is studied  a t  different dep ths along th e  vertical 
line passing th rough  th e  po in t of sta tion . W ith  th is  
inform ation a t hand, th e  geophysicist will endeavour 
to  pred ic t th e  underground conditions occurring 
under th e  p o in t of station . I t  m ust be stressed 
im m ediately  th a t  th e  problem  th u s  ou tlined  does 
n o t alw ays lend itself to  a sa tisfactory  solution. 
In  general, num erous heterogeneities occur a t  th e  
sam e tim e  and  effect th e  surface m easurem ents. 
These heterogeneities are located e ither near the  
surface or a t  d ep th  and are en tire ly  unknown. They 
m ay be v ery  irregu lar and v ery  com plicated. Since 
th e  geophysicist has no w ay of differentiating  
them  and studying them  separately , a prediction  of 
th e  underground conditions is often  impossible.

F ortunate ly , th ere  are some sim ple cases where 
th e  electrical vertical drilling can be read ily  in te r
preted , am ong them  being one in which th e re  are 
several homogeneous isotropic, horizontal, parallel 
layers possessing d is tin c t electrical conductiv ities. 
This case can  be trea te d  m athem atically  and  is 
often  encountered in geology in  its  m ore or less ideal 
form. In  th is  instance, th ere  are no p e rtu rba tions 
in th e  surface m easurem ents except those caused 
by th e  different layers. In  applied geology th e  
solution of th is  problem  is of considerable m om ent, 
since i t  m akes possible th e  underground investiga
tion  of horizontal form ations.

T his electrical s tu d y  of horizontal layers also 
finds its  application in  civil engineering. V ery often, 
for instance, th e  rocks outcropping a t  a proposed 
dam  site  a re  m ade up of unconsolidated form ations, 
upon which i t  is n o t safe to  e rect a  dam , and it  
becom es necessary to  ascertain  a t  w ha t dep th  a 
solid foundation  exists. A sim ilar problem  is en 
countered  in  tunnelling  work. If th e  bedrock 
does no t outcrop all th e  w ay along th e  proposed 
tu n n el line, an  exploration is requ ired  in  order to  
d eterm ine w hether th ere  is a  safe cover of solid 
rock above th e  projected  work. If  bo th  th e  surface 
and  th e  bedrock topography are no t exceedingly 
rough and rem ain som ew hat parallel, th e  electrical 
exploration furnishes an  expeditious w ay of com 
pu ting  th e  thickness of th e  overburden a t  num erous 
places, and  of establishing quickly a  topographic 
m ap  of th e  bedrock. If th e  overburden is m ade 
up of several layers electrically differentiated, 
often  it will even be possible to  give an  idea of th e ir 
respective thicknesses.

I t  is ev iden t th a t ,  if th e  problem  is to  be  solved, 
th e  different form ations to  be distinguished m ust 
n o t possess th e  sam e electrical conductivity . 
I t  is also necessary th a t  th e  theoretical conditions 
of th e  investigation of hom ogeneous, horizontal, 
parallel layers be approxim ately  realized. If 
th e  surface and th e  bedrock topography are  
decidedly irregular, or to  a too g reat ex ten t no t 
parallel, if th e  layers are very  len ticular, or lack 
uniform  electrical conductivities, etc ., th e  in te r
p re ta tio n  m ay  become difficult or unreliable. These 
facts m ust be borne in  m ind w hen discussing th e  
accuracy of th e  process. I t  is impossible to  give 
definite figures th a t  w ill be correct for all practical 
cases. The accuracy is entirely  dependent upon 
th e  degree in  which th e  ideal conditions perta in ing  
to  th e  problem  of horizontal layers a re  realized.

In  p ractice , an  approx im ate  idea  of th e  c 
ness of th e  results is easily ob tained  afte r 
dep th  determ inations on th e  field. The resis iv y 
curves corresponding to  th e  m easurem ents a re  com 
p u ted  and  com pared to  th e  th eo re tical diagram s. 
From  th e ir  form, and  from  th e  o rder of m agnitude 
of th e  discrepancies observed in th e  tw o k inds of 
curves, i t  becom es possible to  see to  w hat ex ten t 
th e  problem  is am enable to  e lectrical prospecting. 
T he experience proves th a t  th e  com pact rocks, 
which co n stitu te  th e  bedrock, are generally  hom o
geneous over large areas. This can also b e  said, 
although  to  a lesser degree, of th e  soft form ations 
which con stitu te  th e  overburden. I t  is, then, 
ra th e r  unusual th a t  a  dam  site  problem  w ill n o t lend 
itself to  th e  e lectrical process for solution. In  the 
s tu d y  of m ore th a n  20 dam  sites, b u t one case 
has been encountered  in  which th e  electrical 
m easurem ents w ere en tire ly  u n in terp retab le .

D etails are th en  given of an  exploration  on the 
St. Law rence R iver, near M orrisburg, O ntario , and 
of a survey on th e  L ièvre R iver, near Masson, 
Quebec.

C o n c l u s i o n s .— T he p rac tica l exam ples of ex
p loration  discussed in  th e  p ap er show how the 
resis tiv ity  m easurem ents of th e  underground  can 
efficaciously supplem ent th e  geological inform a
tio n  in  th e  s tu d y  of certa in  engineering projects. 
According to  th e  problem  a t  hand , th e  geophysicist 
has tw o procedures of exploration  a t  h is disposal ; 
nam ely, th e  horizontal exploration  and  th e  vertical 
e lectrical drilling, or v ertica l exploration. The 
studies p resen ted  are, s tric tly  speaking, structural 
stud ies which a re  encountered  alm ost in  a n  identical 
form  in  m ining or oil exploration. I t  is evident 
th a t  th e  m apping  of a  con tact, th e  trac in g  of a fault, 
th e  following of a series of t ilte d  beds, h idden  under 
an  overburden, o ften  w ill be  conveniently  solved by 
a horizontal exploration  an d  th e  p reparation  
of a resis tiv ity  m ap. T he sam e process will also 
enable th e  location of a  buried  p lug  (conductive or 
resistive) encased in  form ations of d ifferent con
ductiv ities, a  problem  w hich crops up in  th e  explora
tio n  for sa lt domes. On th e  o th e r hand , problem s 
like th a t  of ou tlin ing  buried  r iv er channels carrying 
high values in  gold and  silver, or locating  mineralized 
pockets, near th e  surface, a re  no t d ifferent from 
th e  s tu d y  of th e  th ickness of an  overburden  a t  a 
dam  site  and  will be trea te d  by  th e  sam e technique.

T he advan tages of th e  e lectrical m ethod  are its 
ra p id ity  and  econom y, w hich m akes i t  particu larly  
valuable  in  p re lim in ary  surveys w here a  general 
outline of th e  underground conditions is required 
im m ediately . From  th e  resu lts  ob tained , i t  is 
generally  possible to  o rien t an  underground  or 
drilling exploration  w ith  a  m inim um  of cost. I t  
is also well to  m ention  th a t  in  num erous cases a 
m ere e lectrical survey  will p u t in  evidence the 
unfavourable conditions th a t  m ay  ex is t a t  a  pro
posed dam  site, o r tu n n e l location, e tc ., thereby  
saving any  fu rth er unnecessary expenditure . T hat 
th e  process is rap id  and  econom ical is dem on
stra ted  by  th e  following figures. The survey  a t 
Bridge R iv er requ ired  only four working days. 
T he w ork a t  M orrisburg and  Masson were perform ed 
in  30 and 33 J- w orking days respectively. D uring 
th e  course of these  la s t two explorations, 176 
d ep th  de term inations w ere m ade, which cost th e  
com panies abou t $10,000. These d a ta  show th a t  
an  average of 2-8 d ep th  determ inations were m ade 
by th e  prospecting p a r ty  p e r w orking day, although 
one of th e  surveys w as perform ed during  th e  
C anadian bad  season u n der adverse w eather
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conditions. T hey  fu rth e r show th a t  th e  cost of a 
d ep th  de term ination  averages less th an  §60, 
w hich is a  low figure, considering th e  inform ation 
furnished. F o r surveys of v ery  short duration , 
th e  cost p er vertica l drilling is a  little  higher, 
although  n o t to  any  considerable ex ten t.

A nother p o in t to  be stressed is th e  fact th a t  th e  
field equ ipm en t is v ery  ligh t and can be tra n s 
ported  easily. I t  weighs only a few hundred  
pounds and  th e  p a rts  a re  sufficiently sm all to  be 
conveniently  carried about. An observer w ith  th e  
a id  of th ree  or four w orkm en can operate  alm ost 
anyw here, w h a tev er m ay  be th e  topographical 
conditions and  th e  vegetation. This advan tage

presents a special in te rest in a prelim inary  investiga
tion , upon th e  results of which will depend entirely  
th e  fu rth er developm ent of th e  engineering p ro 
ject. The m ost com plete and satisfactory  results 
will be realized w hen a  close co-operation is 
m ain tained  betw een th e  geologist and th e  geophy
sicist. The form er w ith  his knowledge of th e  site 
to  be stud ied , and of its surface geology, w ill o rien t 
th e  electrical observer, thus avoiding any  u n 
necessary w ork in  th e  areas a lready  known. H e will 
also, w ith  h is knowledge of th e  rocks of th e  region, 
th e ir  lithologic characteristics and m echanical 
p roperties, be able to  help g reatly  in th e  in te rp re ta 
tion  of th e  results.

L E A C H I N G  O F  C O V E L L I T E
In  th e  issue of th e  M a g a z i n e  for Septem ber 

last a  d igest was given of Technical P ap er 473 
of th e  U nited  S ta tes  B ureau of Mines in  which 
J. D. Sullivan d ealt w ith  th e  chem istry  of leaching 
chalcocite. A fu rth e r p ap er by  th e  sam e au th o r 
has now been issued and th is , Technical P ap er 487, 
deals w ith  th e  chem istry  of leaching covellite.

The au th o r s ta te s  th a t  a lthough n o t so ab u n d an t 
as chalcocite, bornite , and  chalcopyrite, covellite 
is qu ite  w idely d istrib u ted  in  n a tu re  and  is 
frequently  found associated w ith  chalcocite or 
bornite. Chalcocite m ay  also hold covellite in 
solid solution. M any of th e  ores of th e  w est and 
south-w est U nited  S ta tes con tain  considerable 
covellite. T he U nited  S ta tes B ureau of Mines in 
its investigations of th e  chem istry  of leaching all 
im portan t copper m inerals likely to  be found in 
leachable ores has m ade a s tu d y  of th e  chem istry  
of leaching covellite, and  in  m ost of th e  studies 
ferric su lpha te  has been em ployed as th e  leaching 
reagent. P u re  covellite, CuS, contains 66-47% 
copper and  33-53% sulphur.

Three sam ples of covellite w ere used in th is  
investigation— tw o from  K ennecott, Alaska, and 
one from B u tte , M ont. T he la t te r  was crystalline 
and th e  tw o form er w ere m assive. The chem ical 
analyses of th e  m inerals a re  given in  th e  
accompanying tab le . Polished sections were m ade 
of th e  crushed m inerals em bedded in  bakelite . 
The microscopic exam ination  showed th a t  th e  
B utte  covellite was v irtu a lly  pure. The to ta l
sulphide im purities probably  did no t exceed 5% . 
The principal im purity  was chalcocite, although 
a small am oun t of bo rn ite  was also p resen t. The 
K ennecott No. 1 covellite was n o t so free from 
im purities as th e  B u tte  p roduct ; th e  to ta l sulphide 
im purities am ounted  to  abou t 10% and consisted 
largely of chalcocite, a lthough some chalcopyrite 
was also p resent. The K ennecott No. 2 covellite 
contained p robably  15% sulphide im purities. 
Chalcocite was th e  principal im purity  ; bornite  
and chalcopyrite  w ere absen t.

C h e m i c a l  C o m p o s i t i o n  o f  C o v e l l i t e  S a m p l e s

Mineral

K ennecott N o. 1 :
— 100 +  200 mesh 

K ennecott N o. 2 :
— 3 + 1 0  mesh
— 10 +  28 mesh
— 100 +  200 mesh
— 200-mesh . 

B u tte  :
3 + 1 0  mesh

— 10 +  28 mesh
— 100 +  200 mesh
— 200-mesh -.

Total
copper Iron Sulphur Insoluble SiO-i

0/
Jo % % % °/Jo

66-39 0-45 31-94 0-34

67-92 ■47 31-03 •38 0-20
68-12 •47 30-95 •30 •16
68-14 ■45 31-04 ■32 •14
67-60 ■53 30-81 ■78 •44

66-84 •84 31-92 •30 •20
63-18 1-06 30-59 4-98 4-22
64-46 •98 31-72 2-76 2-38
64-62 1-37 31-69 1-64 1-42

The experim ental w ork in  th e  rep o rt considers 
(1) th e  effect of size of particles of m ineral upon 
th e  ra te  of solution ; (2) th e  effect of th e  concentra
tio n  of ferric iron  in  th e  leaching solution ; (3)
th e  effect of th e  concentration  of sulphuric acid 
in  th e  leaching solution, th e  ferric iron con ten t 
rem aining c o n s ta n t ; (4) th e  effect of tem p era tu re  ;
(5) th e  ra te  of solution of covellite in ferric chloride 
solutions ; (6) th e  ra te  of solution of covellite in 
sulphuric acid ; and (7) th e  m echanism  of solution 
of covellite in  ferric su lphate solutions. N early 
all te s ts  were perform ed in  a  room  having 
therm osta tica lly  controlled tem peratures.

T he usual procedure was to  weigh o u t a 10-gram 
sam ple of m ineral and p u t i t  in to  a 5-pint bottle . 
T he b o ttle  containing th e  sam ple of covellite was 
th en  placed in th e  constan t-tem pera tu re  room to 
b ring it  to  th e  p roper tem pera tu re. A fter 500 c.c. 
of th e  desired leaching solution, which also was 
a t  th e  p roper tem pera tu re , was added th e  b o ttle  
was p u t on a  se t of revolving rolls to  ag ita te  th e  
solution and m ineral. The m ouths of th e  bo ttles 
w ere le ft open (th a t is, no t stoppered) unless 
otherw ise s ta ted . Sam ples were removed for 
analysis from tim e to  tim e. The procedure of 
sam pling was as follows : The b o ttle  was shaken 
to  rem ove any  solid m ateria l from  th e  inside walls ; 
a fte r th e  solids h ad  se ttled  400 cc. of solution was 
siphoned off, using a  filter pum p. T hen  400 cc. of 
fresh leaching solution was added. The concentra
tion  of leaching reagents was th u s kep t fairly  
constan t. Sam ples w ere p ip etted  from  th e  400 cc. 
of rem oved solution and analysed. Solution was 
added when necessary to  offset evaporation  losses.

N eutral ferric su lphate  as used in th is  work m eant 
chem ically pure  ferric su lphate w ithout th e  addition  
of any  acid from  outside sources. The solution 
actually  had  an  acidic reaction and usually contained 
some free acid.

W hen covellite is dissolved by  ferric su lphate  
th e  reaction  m ay  be w ritten  :

CuS +  F e2(S 0 4)3 =  C u S 0 4 +  2 F e S 0 4 +  S.
The stoichiom etric relations require  th a t  1-757 
gram s of ferric iron be reduced to  th e  ferrous 
condition for every gram  of copper converted  into 
th e  sulphate. Im purities in  th e  m ineral m ay  
cause a difference in  th e  ra tio  ; m oreover, owing 
to  th e  ag ita tion  of th e  solution w ith  a ir  during 
th e  trea tm e n t on th e  revolving rolls, some of th e  
ferrous iron m ay  be reoxidized to  th e  ferric 
condition. W hen sulphuric acid is also present 
th e  m ineral is a ttack ed  p a rtly  by  th e  acid.

As a  resu lt of th is  work, th e  following conclusions 
were m ade. Covellite can be leached w ith  ferric 
su lphate and th e  sulphide converted  into th e
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soluble sulphate. S im ultaneously w ith  th e  solution 
of copper, ferric iron  is reduced to  ferrous iron.

The experim ents described in  th e  rep o rt showed 
th a t  th e  ra te  of solution of — 100 +  200 m esh 
covellite was v irtu a lly  th e  sam e in  solutions 
contain ing  1 and 2%  of tr iv a len t iron. The ra te  
of solution of — 10 +  28 m esh covellite was no t 
m arked ly  d ifferent in  solutions contain ing  0-5 to  
2%  of triv a len t iron. As ferric sa lts  reduce cu rren t 
efficiency and  necessitate  h igher cu rren t densities 
in electrolytic p recip ita tion , i t  is desirable to  keep 
th e  concentra tion  as low as possible. A low ferric 
ron  con ten t is also desirable in  p lan ts  m aking 

cem ent copper.
The ra te  of solution of covellite was p ractically  

independent of th e  s tren g th  of acid for th e  first 
eight days when th e  ferric  iron concentra tion  
rem ained constan t a t  1%. A fter e igh t days th e  
ra te  of solution was slightly  slower in  th e  solution 
contain ing 0 25% sulphuric acid th a n  in  solutions 
stronger in  acidity .

The finer th e  particles were crushed th e  faster 
covellite dissolved. W hen large pieces of covellite 
were leached in  ferric su lphate  th ey  did not d is
in tegrate , b u t re ta ined  nearly  th e ir  original outline. 
A pparen tly  th e  su lphur le ft behind re ta ined  th e  
original form  of th e  m ineral particle .

Sulphuric acid in  th e  presence of excess 
atm ospheric oxygen a ttack ed  covellite, b u t did so 
a t  ab o u t one-half th e  ra te  th a t  th e  m ate ria l was 
a ttack ed  b y  ferric  su lphate.

C H R O M I T E
T he occurrence of chrom ite  deposits a t  Obonga 

Lake, 80 m iles north -w est of P o r t  A rth u r, O ntario , 
is described by  M. E . H u rs t in  th e  Canadian M in in g  
Journal for Ja n u a ry  16. T he w rite r  says th a t  
th e  occurrence of chrom ite  in  th e  Obonga L ake 
area  and  th e  in itia l exploration  of th e  deposits 
have been  described b y  A. R . G raham  in  a  
p relim inary  rep o rt issued in  1929. Since th e n  th e  
C onsolidated Chrom ium  C orporation (a subsid iary  
of th e  Golden C entre M ining Com pany), th e  only 
organization  operating  in  th e  d is tric t, has opened up 
add itional chrom ite-bearing zones on its  p ro p e rty  
and  h as begun underground  developm ent on one 
of its  m ost prom ising  showings.

T he chrom ite  deposits a re  associated w ith  a  
len ticu lar body  of se rpentin ized p e rid o tite  having 
a  m axim um  w id th  of approx im ate ly  £ m ile  and 
a  len g th  eas t and  w est of ab o u t 3£ m iles. This 
body is bordered  on th e  n o rth  b y  g ran ite  and 
q u a rtz ite  and  on th e  sou th  by  m etam orphosed 
sedim ents, chiefly q u a rtz ite  and  conglom erate. 
T he p e rid o tite  in trusion  is definitely  younger th an  
th e  adjo in ing  sedim ents. I ts  rela tionsh ip  to  th e  
g ran ite  is m ore obscure, b u t i t  is believed to  be 
older. All th e  a rea  known or th o u g h t to  be u n d er
lain  by  p e rid o tite  and serpen tine  has been  staked. 
W hile th e  p rincipal discoveries a re  located  on th e  
52 claim s controlled by  th e  C onsolidated Chrom ium  
Corporation, dissem inated  chrom ite has also been 
found in an  outcrop of p e rid o tite  on th e  M acDonald 
claim s which ad jo in  th e  corpora tion 's  ground on 
th e  north-w est. F ive  chrom ite-bearing  zones, 
referred  to  as A, B, C, D and E, have  been  discovered 
to  d a te  on th e  corpora tion ’s p roperty .

T he "  A ” zone is located  on  or n ea r a group of 
isle ts a t  th e  n o rth  end of Chrom e Lake. Surface 
trench ing  and  d iam ond-drilling have  so fa r indicated  
an  area  of ab o u t 150 ft. in  d iam ete r in  w hich th e

The ra te  of solution was m arked ly  affected by  
tem p era tu re . W hen -  100 +  200 m esh K enneco tt 
was leached w ith  ferric  su lpha te  81% of th e  copper 
was dissolved in  14 hours a t  98° C., w hereas th e
ex tractio n  was 41%  in  24 days a t  35° C. an d  81 /Q
in  22 days a t  50° C. T he slow ra te  of so lu tion  of 
covellite in ferric  su lphate  a t  o rd inary  tem p era tu res  
and  th e  m arked  acceleration  of th e  ra te  of ex tractio n  
w ith  increase in tem p e ra tu re  ind ica te  th e  d esir
ab ility  of ag ita tio n  leaching w ith  h o t or boiling 
solutions, especially if th e  ore is rich  in  covellite. 
The ra te  of solution was m ore rap id  in  ferric
su lphate  th a n  in ferric  chloride solutions a t  35° C., 
b u t  th e  ra te s  were v ir tu a lly  th e  sam e a t
98° C.

The artificial covellite p roduced w hen chalcocite 
was leached w ith  ferric  su lpha te  dissolved a t  a 
m uch fa ster ra te  th a n  did n a tu ra l covellite.

The covellite from  K en n eco tt dissolved a t  a 
m ore rap id  ra te  th a n  th a t  from  B u tte . Chemical 
and  m icroscopic exam inations ind ica ted  th a t  
th e  form er con ta ined  m ore chalcocite  th a n  the 
la tte r.

A lthough these  experim ents w ere m ade w ith 
re la tive ly  p u re  m inerals, th e  d a ta  a re  applicable 
to  an y  leaching ore con tain ing  covellite. The ra te  
of so lu tion  of covellite in  d ifferent ores m ay 
v a ry  because of such facto rs as differences in 
m ineralogical associations, in  th e  ra te  a t  which 
solutions p e n e tra te  in to  th e  p a rtic les of ore, and 
in  reagent-consum ing co n stitu en ts  p resen t, etc.

IN  O N T A R I O
serpen tin ized  p e rid o tite  con tains g rains of chrom ite 
d issem inated  th ro u g h  it. A ccording to  th e  m anage
m en t one section, 150 f t . long, across th e  zone 
con ta ins a n  average of 12% Cr20 3.

T he “  B  ’’ zone lies a b o u t 600 ft. eas t of Chrome 
L ake and  be tw een  th e  “ A ” and  “  E  ”  zones. 
I t  consists of a fla t ly ing  body  of chrom ite, about 
2 ft. th ick , exposed o ver an  a rea  150 ft. in  d iam eter. 
T h is is e stim a ted  b y  th e  m anagem en t to  contain 
abou t 5,000 tons of m ate ria l ru n n in g  34%  Cr20 3. 
T he underly ing  p e rid o tite  con ta ins some dis
sem inated  chrom ite.

In  th e  "  C ” zone th e re  a re  several sm all patches 
of chrom e-bearing  p e rid o tite  w hich have  been 
exposed b y  tren ch in g  w ith in  200 ft. of th e  east 
shore of Chrom e L ake. T he p e rid o tite  in  th is 
section also con tains considerable m agne tite .

The “ D ” zone lies on th e  w est side of Chrome 
L ake  ab o u t 500 ft. w est of th e  “  A ” zone. I t  
consists of some half-dozen exposures of p e rid o tite  
contain ing chrom ite  p resen t as d issem inated  grains 
or occasionally  co ncen tra ted  in to  streaks. The 
b e tte r  grade m ate ria l p ro b ab ly  con ta ins 15 to 
20% Cr20 3. F u rth e r  exp lora tion  w ill be  necessary 
in  order to  d e term ine  w h e th er these  showings are 
re la ted  to  one an o th er and  w h e th er th e y  m ark  the 
w estw ard  con tin u a tio n  of th e  “ A ” zone.

T he “ E  ” zone is located  n e a r th e  eas t end of 
th e  p e rid o tite  body and  ab o u t 3,000 ft. sou th-east 
of th e  " A ” zone. I t  consists of several branching, 
vein like  bodies (schlieren) of chrom ite  lying  abou t 
30 ft. a p a r t  and  roughly  p a ralle l to  one a n o th e r 
The veins s trik e  N. 60-70 E. and  app ear to  m erge 
tow ard  th e  north -east. T hey  range in  w id th  from 
1 to  7 ft. and  d ip  a t  a low angle to  th e  sou th . 
Sam pling of th e  surface showings gave, according 
to  th e  m anagem ent, an  average of 36%  Cr20 3 The 
m ost p e rsis ten t ve in  has been  traced  by  trench ing
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for ab o u t 500 ft. A shaft, located  a t  th e  w idest 
p o in t on  th e  m ost so u th e rly  vein , has been sunk 
to  a  d ep th  of 350 ft. Owing to  th e ir  southw ard 
dip, th e  chrom ite  bodies exposed near th e  collar 
of th e  shaft w ere p en e tra te d  w ith in  a dep th  of 
60 ft. A t th e  100 ft. level cross-cuts were run  
no rth  for 200 ft. and  south  for 320 ft. These 
in tersected  a  200 ft. w id th  of serpentinized perido tite  
and associated talc-chlorite  schists lying betw een 
walls of m icaceous qu artz ite . E xcept for several 
narrow , com paratively  high-grade concentrations 
of chrom ite, m ost of th is  w id th  consists of low-grade 
m ateria l contain ing  sporadically dissem inated 
chrom ite. A t th e  tim e th e  p ro p e rty  was visited 
abou t 25 ft. of cross-cutting  had  been done a t  th e  
225 ft. level and none a t  th e  350 ft. level.

The exp lora tory  w ork which has been done on 
th e  deposits in th is  a rea  shows th a t  th e  chrom ite 
occurs e ith e r as com paratively  high-grade, veinlike 
streaks, p a tches and  segregations, or as grains 
finely dissem inated th rough  certa in  portions of 
the  perido tite . T here is little  evidence available 
as y e t to  ind icate  th a t  th e  chrom ite occurrences 
are due to  g rav ita tiv e  segregation tow ard  th e  foot- 
wall of th e  p e rid o tite  body, in  fact, th ey  appear to  
be un rela ted  to  any  s tru c tu ra l features w ith in  th e  
perido tite  m ass, and  hence th e ir  occurrence, as 
regards size, shape, con tinu ity , location and 
d istribution , is difficult to  p red ic t and can only be 
determ ined b y  extensive prospecting and 
exploration. I t  is believed th a t  th e  h igher grade 
chrom ite concentrations owe th e ir  origin to  processes 
of segregation which w ent on in w idely separated  
parts of th e  p e rid o tite  body and which were m ost 
active during  th e  early  stages of its  cooling and 
crystallization. Subsequent shearing by squeezing 
out th e  less resis tan t silicate m inerals has, in some 
instances, served to  increase th e  original chrom ite 
concentration. T here appears to  be no reason 
why deposits, sim ilar to  those a lready  found, should 
not occur elsewhere w ith in  th e  pe rid o tite  body.

D ifferen tia l A brasive M illing.—A t th e  fifth 
general m eeting  of th e  Cornish In s titu te  of 
Engineers on F eb ru ary  14, Mr. J. G. Cloke read 
a  paper en titled  “  D ifferential A brasive Milling

and Accessories, w ith  reference to  th e ir  bearing on 
th e  T in  In d u stry  as seen in Cornwall.”

In  h is p ap er th e  au th o r po in ts o u t th a t  the  
first requ irem en t of m illing is th e  liberation  of 
ores from gangue in an  even s ta te  of sizings. In  no 
case is th e  hardness factor a m ore valuable asset 
th a n  in  th a t  of t in  oxide, b u t in ord inary  m illing 
th e  advan tages a re  lost by  subjecting  th e  ore to  
percussive liberation . A prelim inary  breaking of 
rocks m ust be perform ed by  m eans of a  Gates 
breaker, or o th e r su itable m eans, to  a  given size. 
This size can only be  determ ined by a careful 
investigation  of th e  characte r of each individual 
ore. Fo r th e  purposes of th e  paper th is  is assum ed 
to  be |  in. H aving com pleted th is  in itial stage, 
all fu rth er reductions in size can be m ore perfectly  
and economically perform ed by abrasion, instead 
of percussion. A lthough working under arduous 
conditions th e  au th o r claims th a t  he has liberated  
th e  m ajo rity  of th e  t in  grains in tac t and  w ithout 
th e ir  having undergone unnecessary reduction  in 
size.

T he accom panying photograph illu stra tes in  end 
view a  pa ir of m ullers in  position a t  an ad justab le  
incline. A fall of l£ in .  p er ft. appears to  be the  
incline generally suitable for w et crushing. The 
channel consists of 2 p lates, one of which is a 
rem ovable bed or lining. The sides of th e  inclined 
channel are fitted  w ith  ad justab le  rubbing-plates. 
The m ullers a re  standing respectively a t  th e  top  
and th e  bo ttom  of th e ir  stroke. Being 2 ft. wide 
w ith  a stroke of 4 ft. th e  clearance area  is 
1,152 sq. in. The w eight of th e  p a ir of m ullers is 
1,2001b., and th e  shoe area  w hen new about
1,000 sq. in. The m ullers are a ttached  by m eans 
of a connecting-rod to  a  crank-shaft 2 ft. from 
cen tre  to  centre, giving a  4 ft. stroke, and belt- 
d riven  a t  25 to  36 r.p.m . I t  is reckoned th a t  no t 
m ore th an  8 h.p. was obtainab le  from th e  engine 
used for te s ts  and subsequent working.

R equirem ents a re  th a t  th e  bed be tru ly  laid ; 
th e  sides equally tru ly  laid, and  sealed ; and  th a t  
th e  m uller be given perfect freedom  in regard to  its 
vertical place and  be of th e  ligh test w eight com 
patib le  w ith  robust structure .

The m ateria l trea te d  was q u artz  capel carrying
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pyritic  ore, crushed to  J  in. and calcined for recovery 
of arsenic. An o u tp u t of 12 tons p e r h.p. day  has 
been achieved, b u t i t  is p referred  to  claim  th a t  
th e  m achine will reduce o rd inary  ores from abou t 
i  in. to  any  degree of fineness a t  th e  ra te  of 7-5 tons 
per h.p. day. The au th o r claim s th a t  th e  results 
of work accomplished ind icate  th a t ,  including 
a  h igher recovery th an  is now obtained (a loss 
of 81b. p e r to n  being generally  adm itted ), an d  a 
su bstan tia l cheapening in  costs, th e  su b stitu tio n  
of abrasive for percussive m illing will secure an 
advantage of 4s. to  6s. p e r  to n  trea ted .

A ction o f Su lphu r D iox ide  on M anganese  
O xides.— T hree progress rep o rts on a s tu d y  of 
th e  hydro-m etallurgy of m anganese, bearing  on 
different phases of th e  problem , have been prepared  
by th e  B ureau’s R are and  Precious M etals E x p eri
m en t S ta tion , Reno, N evada, in  cooperation  w ith  
th e  U n iversity  of N evada. The view  is held th a t  
Sulphur D ioxide m ay  be th e  m eans of fu tu re  
u tiliza tio n  of th e  large deposits of low-grade 
m anganese ores in  th e  U nited  S tates. One of the  
progress reports involves th e  so lu tion  of m anganese 
from  ores. Sulphur dioxide gas, a  w aste p roduct 
a t  m any  sm elters, passing counter cu rren t to  pulp 
flow in  a  specially designed leaching drum , readily  
dissolves th e  m anganese from th e  p rincipal oxides 
and also from  th e  carbonates a fte r  calcination . 
A nother rep o rt records a stu d y  of th e  ox idation  
of h y d ra ted  oxides of m anganese, th e  ob ject being 
th e  p roduction  of m axim um  percentage of th e  
d ioxide of m anganese. A th ird  rep o rt deals w ith  
su lphur dioxide and  m anganese oxides a t  e levated  
tem pera tu res . There is now in  course of p rep ara 
tio n  an  artic le  on th e  recovery of m anganese from 
i ts  so lu tion  for m etallurg ical uses.

The th ird -nam ed  paper, designated  as R eport 
of In v estiga tions 3033, “ The A ction of Sulphur 
D ioxide on M anganese Oxides a t  E levated  
T em pera tu res ,” by  C. W . D avis, m ay  be ob tained  
from th e  U nited  S ta tes  B ureau of Mines.

S H O R T  N O T I C E S

O re T ransport.—The tran sp o rt of ore a t  th e  
Alaska Juneau  m ines is described by J. A. W illiam s 
in  M ining and M etallurgy for February .

Clay M ining.— In  th e  Bulletin of th e  In s titu tio n  
of M ining and M etallurgy for February , Cyril 
B rackenbury describes th e  m ining of p o tte r 's  clay 
in  South D evonshire.

V entilation  in A rizona.— B ulletin  330 of th e  
U nited  S ta tes B ureau of Mines, by  G. E . M cElroy, 
contains a s tu d y  of v en tila tio n  m ethods and costs 
in  th e  large copper m ines of Arizona.

V entilation  in  E cuador.— The m ethod of 
v en tila tio n  a t  th e  Portovelo  m ines, Ecuador, is 
described by J. P. H arm on in  Technical P ublica tion  
No. 411 of the  A m erican In s ti tu te  of M ining and 
M etallurgical Engineers.

T oxic G ases fro m  E xp losives.— G. St. J . 
P e rro tt, L. W . Babcock, C. D. B ilting , and  G. W. 
Jones give th e  results of an  investiga tion  in to  th e  
am oun t of tox ic  gases lib e rated  b y  th e  firing of 
60%  gelatine explosives in  Technical P ap er 482 
of th e  U nited  S ta tes B ureau of Mines.

F lotation  P lant in A lgeria .— The flo ta tion  
p lan t a t  th e  lead-zinc-silver m ines of th e  Société 
de l ’O ued-Oudina in  A lgeria are described by  M. J. 
P riad k in e  in  Revue de l ’Industrie Minérale for 
F e b ru a ry  15.

T u b e-M illin g  G old O r e s . — D r. H. A.
gives th e  resu lts of an  investigation  in to  th e  aDsorp- 
tio n  of gold in  tube-m ills in  th e  Journal of the 
Chemical, M etallurgical and  M ining Society of 
South A frica for D ecem ber last.

B a ll-M ill S tu d ie s .— The resu lts  of an  ex p eri
m en ta l s tu d y  of some of th e  factors e n te rin g  in to  
ball-m ill grinding are given b y  A. W . Fahrenw ald  
and  H. E . Lee in  Technical Pub lica tion  No. 375 
of th e  A m erican In s ti tu te  of M ining and 
M etallurgical Engineers.

C rushing and M i l l i n g . — C rushing p rac tice  in 
th e  South-W est U n ited  S ta tes  and  m illing  in  the 
Coeur d ’Alene d is tr ic t a re  described b y  D. Cole 
and  W. L. Zeigler respectively  in  M ining  and 
M etallurgy  for F ebruary .

D red ging .—A  p ap er read  before th e  In s titu tio n  
of M echanical E ngineers b y  R . J . N. W illcox 
describes th e  dredging p lan t used for deepening 
th e  R iv er Tham es and  records some of th e  practical 
experience gained from  its  m ain tenance.

Silv er  in  C h em ica l P lan t.— A t a  m ee ting  of 
th e  Chemical E ngineering  G roup of th e  Society 
of Chemical In d u s try  held  on F e b ru a ry  13, D. 
M cDonald read  a  p ap er dealing  w ith  th e  application 
of silver in  chem ical p lan t.

C h eck -S a m p lin g  of B o re-h o le s .— The Bulletin 
of th e  In s titu tio n  of M ining an d  M etallurgy for 
F eb ru ary  con ta ins an  account b y  G. F . H a tch  of 
th e  m easures used to  check-sam ple d iam ond drill
holes a t th e  T repca lead-zinc-silver m ines in  Yugo
slavia.

M easurem ents o f R esistiv ity .—L. Gilchrist 
describes m easurem ents of re s is tiv ity  b y  th e  central 
electrode m ethods a t  th e  A bana  m ine, Quebec, in 
Technical Pub lica tion  No. 386 of th e  American 
In s ti tu te  of M ining and M etallurgical Engineers.

M agnetic Su rvey in g .— A m agnetic  m ethod  of 
estim a tin g  th e  he igh t of some buried  m agnetic 
bodies is described b y  A. S. E ve in  Technical 
Publica tion  No. 408 of th e  A m erican In s ti tu te  of 
M ining and  M etallurgical Engineers.

M agnetic S u scep tib ility .— W . M. B arre t, in 
Technical P u b lica tio n  No. 394 of th e  American 
In s ti tu te  of M ining an d  M etallurgical Engineers, 
outlines a  m ethod  for de term in ing  th e  m agnetic 
suscep tib ility  of core sam ples.

N ew foundland  Iron O re.— A. O. Hayes 
describes th e  s tru c tu ra l geology of th e  Concepcion 
B ay  region and  W abana  iron  ore deposits in 
Economic Geology for Ja n u a ry -F eb ru a ry .

O rigin  of W itw atersrand  S y stem .— A paper 
read  by  L. R einecke before th e  Geological Society 
of South A frica on D ecem ber 8 la s t discussed the 
o rig in  of th e  W itw a tersran d  system .

G o ld -B ea r in g  P y rite  in the P yren ees .—A 
no te  on an  occurrence of gold-bearing p y rite  in 
th e  P rovince of H uesca in  th e  Span ish  Pyrenees 
is given b y  N. D egontin  in  M ines, Carri'eres, G.randes 
Enterprises for Feb ru ary .

South  A frican D ia m o n d  M ines.— The Journal 
of th e  F ran k lin  In s titu te  of Ph ilade lph ia  for 
F eb ru a ry  con ta ins an  a rtic le  by  F. Lynwood 
G arrison on th e  d iam ond m ines of South Africa.

R e-F o rm in g  N atural G as.— M eans and 
processes for th e  re-fo rm ing  of hydrocarbon  gases, 
including refinery gases, a re  covered in  Technical 
P ap er 483 of th e  U n ited  S ta tes B ureau of Mines bv 
W . W . Odell. y

P etro leu m  R efin ing .—-Bulletin 333 of th e  
U nited  S ta tes B ureau of Mines, by  H . P. R ue an(j 
R. H. Espach, deals' w ith  th e  refining of livhe 
petro leum  distillates.
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R E C E N T  P A T E N T S  P U B L I S H E D
4  coPy ° f  the specification o f any o f the patents mentioned in  

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

28,434 of 1929 (340,242). L. A n d r e w s , London. 
Classification by  e lu tria tio n  m ethods, by  which 
the  m ateria l to  be separa ted  flows longitudinally  
a t  low velocity  th rough  a classifier hav ing  one or 
more se ttlin g  hoppers in  th e  lower portion.

29,555 of 1929 (340,586). F l o d i n j e r n

A k t i e b o l a g ,  Stockholm . Crushed ore is m ixed 
w ith  binding and  reducing agents, b riquetted , and 
heated  in  casings or shells, in  order to  produce 
m etal sponge.

29,582 of 1929 (340,497). E l e c t r i c a l  R e s e a r c h  
P r o d u c t s , I n c . ,  New York. M etallic copper, 
which m ay  be subsequently  heated  w ithout 
becoming em brittled  an d  w hich a t  th e  sam e tim e 
possesses high  electrical conductiv ity , is prepared  
by keeping m olten  pure  copper in  a  vessel w ith  
refractory  lin ing  and  adding a  deoxidizing agent.

29,595 of 1929 (340,562). F l o d i n j e r n

A k t i e b o l a g ,  Stockholm . The casings or shells in  
p a ten t No. 340,586 above, are m ade of refracto ry  
m ateria l w ith  inw ard ly  directed  projections which 
ensure uniform  h ea t conditions in  th e  shell.

29,905 of 1929 (340,598). H. L a v e r s  and 
M i n e r a l s  S e p a r a t i o n , L t d . ,  London. Means for 
the control of flo ta tion  “ poisons ” in  a m ineral pulp 
by  th e  add ition  of an  oxidizing agent, which m ay  
be added during  grinding.

39,525 of 1929 (341,246). S. O. C o w p e r - C o l e s , 
Sunbury-on-Tham es. The p roduction  of m etallic 
tubes and  shaped articles by  electro-deposition on 
copper or brass-coated m andrels which are h ighly 
polished and  coated  w ith  beesw ax dissolved in  
tu rp en tin e , to  w hich 1% of CS2 is added to  0-5% 
beeswax in  tu rp en tin e .

8,161 of 1930 (340,451). S o c i e t y  o f  C h e m i c a l  
I n d u s t r y  i n  B a s l e , Sw itzerland. L igh t m etals 
are ob tained  from  th e  electrolysis of m olten  
haloids, th e  m etal rising to  th e  surface of th e  m olten 
electrolyte.

N EW  BOOKS, P A M P H L E T S , Etc.
¡ ^ “Copies of the books, e tc., mentioned below can be obtained 

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

E lem entary  E con om ic  G eology. B y  P r o f .
H. R i e s . Cloth, octavo, 360 pages, illu stra ted . 
Price 18s. 6d. London : Chapm an and  H all. New 
York : John W iley and  Sons.

E lem ents of E ngin eering  G eology. 2nd 
edition. B y P r o f . H . R i e s  and D r. T. L. W a t s o n . 
Cloth, octavo, 411 pages, illustra ted . Price 18s. 6d. 
London : Chapm an and  Hall. New Y ork  : John 
W iley and  Sons.

M inerals in M odern Industry. B y Dr. W. H. 
V o s k u i l . Cloth, octavo, 3 5 0  pages. Price 1 8 s .  6d. 
London : C hapm an and H all. New Y ork : John 
W iley and  Sons.

W orld M inerals and W orld P o litics . B y C. K. 
L e i t h . Cloth, octavo, 213 pages. Price 10s. 
London : M cGraw-Hill.

G eneral S tra tigrap h y . B y P r o f . J . W . 
G r e g o r y  and  B. H. B a r r e t t . Cloth, octavo, 
285 pages, illu stra ted . Price 10s. London : 
M ethuen and  Co.

The Japanese E arthquake of 1923. By D r .  
C. D a v i s o n . Cloth, octavo, 127 pages, illustra ted . 
Price 7s. 6d. London : T hom as M urby and Co.

M iners’ W elfare Fund. 9 th  R eport of th e  
C om m ittee and 4 th  R eport of N ational Scholarship 
Scheme Com m ittee, 1930. P aper folio, 68 pages, 
illustra ted . Price Is. 6d. London : H.M. S tationery  
Office.

Z inc and Lead D ep osits of Canada. B y F. J-
A l c o c k . Geological Survey of Canada Economic 
Geology Series, No. 8. P aper boards, octavo, 
406 pages, illu stra ted , w ith  m ap. Price 75 cents. 
O ttaw a : D epartm en t of Mines.

G eologica l Survey of C anada. Sum m ary 
R eport, 1929. P a r t  A, p ap er covers, 319 pages, 
illu stra ted , w ith  m ap. P a r t  C, paper covers, 
50 pages. O ttaw a ; D epartm en t of Mines.

G eology of Sou thern  A lberta and S ou th 
w estern Saskatchew an. B y M. Y. W i l l i a m s  
and W. S. D y e r .  M emoir 163 of th e  Geological 
Survey of Canada. P aper covers, 160 pages, 
illustra ted . O ttaw a : D epartm en t of Mines.

G eology of the C ountry betw een G atoom a  
and B a ttlefie ld s. B y  A .  M . M a c g r e g o r .  M emoir 
No. 17 of th e  Geological Survey of Southern 
Rhodesia. P aper covers, 144 pages, illustra ted , 
w ith  m ap. Price 4s. 9d. Salisbury : Geological 
Survey Office.

T anganyika T erritory. A N ote on th e  Geology 
of th e  C ountry  around T endaguru, L indi D istrict. 
B y D r .  J o h n  P a r k i n s o n .  P aper covers, 16 pages, 
w ith  p lates and  m aps. Price 2s. London : Crown 
Agents for th e  Colonies.

T anganyika T erritory : Land D evelop m en t
Survey, 2nd R eport, 1930, Iringa P rov in ce. 
P aper covers, 40 pages, w ith  m ap. Price 5s. 
London : Crown Agents for th e  Colonies.

South A ustralia . R eport of th e  D irector of 
Mines and  G overnm ent Geologist, 1929. P aper 
folio, 8 pages. Adelaide : D epartm en t of Mines.

P an am a : A Geologic S tudy  of th e  M adden Dam 
Project, A lhajuela, Canal Zone. B y F . R e e v e s  
and  C. P . R oss. U n ited  S tates Geological Survey, 
B ulletin  8 2 1 - b .  P aper covers, 4 9  pages, illustra ted , 
w ith  m aps. Price 40 cents. W ashington : 
Superin tendent of Docum ents.

G reensand B ib liograph y to 1930 (A nnotated), 
w ith  a ch ap ter on zeolite w ater softners. B y 
R. N. S h r e v e .  B ulletin  328, U n ited  S tates B ureau 
of Mines. P aper covers, 78 pages. Price 15 cents. 
W ashington : Superin tenden t of Docum ents.

M ineral R esources of the U nited States, 1929. 
P a r t  I ;  pp. 143-177, Silver, Copper, Lead, and 
Zinc in  th e  C entral S tates, b y  J. P. D u n l o p  and
H . M. M e y e r . P a r t  I I  ; pp. 175-194, Sulphur 
and  Pyrites , b y  R. H. R i d g w a y  ; pp. 195-207, 
Asbestos, by  Ô . B o w l e s  and B .  H. S t o d d a r d . 
W ashington : Superin tendent of Docum ents.

C aliforn ia  : M ineral P roduction  for 1929.
B y H . H. S y m o n s . B ulletin  No. 103 of D ivision 
of Mines, S ta te  of California. P aper covers, 231 
pages, illustra ted . San Francisco : D ivision of
Mines.

Peru : Carbon y  Fiero, No. 9. Decretos,
Inform es, Oficios, Resoluciones, Proyectos de Ley 
y  otros Docum entos Oficiales. P aper covers, 
154 pages. L im a ; M inisterio de Fom ento.

S ilico sis : Records of In te rn a tio n a l Congress, 
Johannesburg, 1930. P aper covers, 692 pages. 
Price 16s. London ; P. S. K ing and  Son.

M oney versus M an.— B y  P r o f .  F. S o d d y .  
Cloth, octavo, 120 pages. Price  3s. 6d. L ondon ; 
E lk in  M athews and  M arrot.
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COMPANY REPORTS
G eldenhuis D eep.—This com pany, form ed in 

1893, works a deep-level p ro perty  in th e  N ear-E ast 
R and. The rep o rt for th e  y ear 1930 shows th a t  
908,189 tons of ore was raised  from  th e  m ine and, 
a f te r  so, tin g  o u t 96,289 tons as w aste, 811,900 
tons w en t to  th e  m ill. H ere 186,236 oz. gold, 
w orth  ¿790,265, was recovered, as com pared w ith  
176,169 oz., w orth  ¿747,063, in  1929. Silver and 
osm iridium  brought th e  revenue up to  ¿792,192, 
equal to  19s. 6d. p er ton  m illed. The w orking 
costs were ¿731,128, or 18s. per ton , and  th e  w orking 
profit ¿61,065, or Is. 6d, p er ton . D ividends 
am oun ting  to  ¿49,583, equal to  8 f% , w ere paid  
during  th e  year. The available ore reserves a t th e  
end of th e  year were estim a ted  to  be 479,700 tons, 
averaging 5-64 dw t. over a  stop ing  w id th  of 50-1 in., 
as com pared w ith  504,200 tons, averaging 5-7 dw t., 
a t  th e  end of 1929. F u rth e r im provem ents in  th e  
w estern reduction  p lan t carried o u t during the  
y ear have  resulted  in  a n  increased capacity  and  
a  sm all im provem ent in  th e  residues.

M odderfontein  B.—This com pany was form ed 
in  1908 and  works a gold m ine eas t of th e  New 
M odderfontein in  th e  F a r-E ast R and. The report 
for th e  y ear 1930 shows th a t  983,748 tons of ore 
w as m ined and, a fte r  sorting  o u t 144,348 tons as 
waste, 839,400 tons was sen t to  th e  m ill where 
293,518 oz. gold was recovered, w orth  ¿1,245,227. 
Silver and  osm iridium  recovered brough t th e  
revenue up to  ¿1,252,341, o r 29s. lOd. p er ton  
m illed, as com pared w ith  ¿1,294,618, or 31s. per 
ton , in  th e  previous year. W orking costs am ounted  
to  ¿708,905, or 16s. l id .  p er to n , and  th e  w orking 
profit to  ¿543,437, or 12s. l id .  p e r  ton , as com pared 
w ith  ¿574,563 and  13s. 9d. p e r to n  in  1929. 
D ividends am ounting  to  ¿560,000 were paid  during  
th e  year, equal to  80% . The available ore reserves 
a t  th e  end of th e  year were estim ated  to  be 
1,112,100 tons, averaging 6-95 dw t. over 51-6 in ., 
as com pared w ith  1,445,400 tons, averag ing  7-3 
dw t., a t  th e  end of 1929. The decrease in  th e  ore- 
reserves emphasizes th e  fact th a t  payable develop
m en t is n o t keeping pace w ith  th e  m ining. E xp lo ra
tio n  is to  be continued, b u t i t  is n o t expected th a t  
a n y  large tonnage of payable ore will be opened 
up during  th e  cu rren t year, so th a t  th e  p resen t 
scale of profits is unlikely  to  be m ain tained .

R ose D eep.— This com pany, form ed in  1894, 
w orks a deep-level p ro p erty  on th e  E as t R and. 
T he rep o rt for th e  year 1930 shows th a t  787,100 
tons of ore was m ined and, a fte r  sorting  53,650 
to n s as w aste, 733,450 tons was sen t to  th e  m ill, 
where 155,841 oz. gold was recovered, w orth  
¿660,699. Silver and  osm iridium  brough t th e  
to ta l  revenue up to  ¿662,322 as com pared w ith  
¿611,363 in  th e  year before. W orking costs 
am ounted  to  ¿613,842 and  th e  w orking profit was 
¿48,480, or Is. 4d. pe r ton , as com pared w ith  
¿35,532 and  Is. Id . pe r to n  in  1929. D ividends 
absorbing ¿33,149, equal to  5% , were pa id  during  
th e  year. The available ore reserves a t  th e  end 
of th e  year were estim a ted  to  be 841,900 tons, 
averag ing  4-8 dw t. over 59 in ., as com pared w ith
714,300 tons, averaging 4-8 dw t., a t  th e  end of the  
previous year. Satisfactory  progress has been 
m ade w ith  th e  opening of th e  Southern  Section, 
th e  H am m ond incline being equipped to  th e  18th 
level and  th e  Lohse n o rth  incline to  th e  17th level. 
A haulage is being installed  on th e  18th level to

tran sp o rt ore from  th e  Lohse section  to  th e  
H am m ond incline.

P eta lin g  Tin.—T his com pany was form ed in 
1920 an d  works alluvial t in  p ro p e rty  n ear Kuala 
Lum pur, F.M .S. The rep o rt for th e  year ended 
O ctober 31 la s t shows th a t  4,854,630 cu. yd . of 
ground was trea te d  during  th e  y ea r u n der review, 
th e  recovery  being 2,123£ to n s of t in  concentrates, 
th e  figures in  th e  previous y ea r being 6,183,682 
cu. yd. and  2,468f tons. The profit for th e  year, 
a f te r  m ak ing  various allowances, was ¿75,796, 
which, w ith  th e  balance of ¿19,776 b rough t in, 
m ade an  available  to ta l of ¿95,573. Dividends 
am ounting  to  30% have  been p a id  w hich  absorb 
¿68,366 and  th e  balance of ¿27,206 was carried 
forw ard . T he decreased yardage  and  ou tpu t 
reported  were m ain ly  due to  th e  stoppage of No. 1 
dredge as p a r t  of th e  accep ted  policy of ou tpu t 
regulation , to  th e  irreg u la rity  of th e  bedrock on 
th e  ground w orked by  No. 3, and  to  th e  difficult 
conditions encountered  by  No. 4 dredge. P repara
tio n s are in  h and  for th e  construction  of a  new 
dredge on th e  p roperty .

D I V I D E N D S  D E C L A R E D
A m a lg a m a ted  Zinc (D e B a v a y ’s).— 4% , less 

tax , payab le  A pril 10.
C h am pion  R eef.— Is., less ta x , pay ab le  April 1.
K ram at P u la i.— 6d., less ta x ,  p ayab le  M arch 20.
M alayan Tin.— 3d., less ta x , p ayab le  M arch 19.
M ysore G old M ining.— 9d., less tax , payable 

M arch 28.
N u ndydroog.— Is. 9d., less ta x , payab le  April 2.
O riental C on so lid ated  M ining.— 50 cents, 

payab le  M arch 2.
P eta lin g  Tin.— 5 cents, less ta x , payable 

F e b ru a ry  28.
R obinson  G old M ining.— 2s., less tax , payable 

M arch 19 (final liqu idation).
T ehidy  M inerals.— 6d., less tax .
S o u th ern  M alayan Tin D red g in g .— l |d . ,  less 

ta x , payab le  M arch 18.
St. John del Rey.— P ref. Is. ta x  free ; Ord. 

Is. 3d. and  6d. bonus, less tax .
W itbank C olliery .— Is., less ta x , payable 

April 1.

N E W  C O M P A N I E S  R E G I S T E R E D
A m ari N igeria  T in M ines (1931).— Registered 

as a  public  com pany. N om inal C ap ita l : ¿60,000 
in  2s. shares. O bjects : To acquire th e  Amari
(Nigeria) T in  Mines and  to  carry  on th e  business 
of m iners of m eta ls , m inerals, and  precious stones, 
etc . D irectors : T. J . Salt, and  C apt. G. H allett. 
Office : B alfour House, F in sb u ry  P av em en t, E.C. 2.

P ow er H old in gs. —  R egistered as a  public 
com pany. N om inal C ap ita l : ¿10,000 in  ¿1 shares. 
O bject : To finance m ercan tile , in d u stria l, m anu
factu ring , m in ing  an d  o th e r businesses ; to  carry 
on business as engineers, suppliers of e lectricity , etc.

S tra its  and G eneral D ev elo p m en t C om pany  
(1931).—-Registered F eb ru ary  19. N om inal C apita l: 
¿30,000 in  2s. shares. O bjects : To acquire  the  
u n d ertak in g  of th e  S tra its  and  G eneral D evelop
m en t Com pany, and  to  carry  on th e  business of 
m iners, p lan ters , etc . Office : B alfour House,
F in sb u ry  Pavem ent, E.C. 2.

Zante O ilf ie ld s .—  R egistered  F eb ru a ry  21. 
Nom inal C apital : ¿100 in  2s. shares (500 Preferred  
and  500 O rdinary). O bjects : To acquire  th e
N ear E a s t Petro leum  Com pany.


