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E D IT O R IA L
REGRET is expressed for inconvenience 

occasioned to any of our readers by 
the errors in the Rand outputs table in the 
July issue of the M a g a z in e ,  due to a slip 
on the part of our printers.

An n o u n c e m e n t s  to the effect that
the summer meeting of the Institution 

of Mechanical Engineers was to be held in 
Canada and the United States have already 
been issued and the outline programme for 
the visit is now available. The party is 
expected to arrive in Quebec on August 27 
and to sail from New York on September 9, 
the time spent on the American continent 
promising to be fully occupied by an 
interesting programme.

ON July 26 last a conference was held 
at the Mines Department a t which 

the condition of the coal-mining industry 
in this country was reviewed, particularly 
with the object of examining the present 
position as regards the utilization of coal 
and its products. Proposals were put for
ward for consideration which had in view 
making more readily available to industry 
the scientific results obtained in the course 
of Government research.

T HE joint autumn meeting of the Iron 
and Steel Institute and the Institute 

of Metals will be held from September 12 
to September 15 in the rooms of the 
Institution of Civil Engineers, Great George 
Street, and of the Institution of Mechanical 
Engineers, Storey’s Gate. On the first day 
Dr. H. J. Gough will deliver the annual 
Autumn Lecture of the Institute of Metals, 
the following two days being devoted mainly 
to the discussion of papers. For the afternoon 
of September 14 a choice of visits to certain 
places of technical interest has been arranged, 
while the whole of the last day is given over 
to an inspection of the new Ford works, at 
Dagenham.

Transporting Dredges by Air.
As mentioned last month, a special general 

meeting of the Institution was held on July 2 
in the lecture hall of the Institution of 
Electrical Engineers for the purpose of 
hearing a paper by Mr. Charles A. Banks on 
the “ Air Transportation of Gold Dredges in 
New Guinea,” advantage having been taken 
of the author’s presence in this country on a 
short visit. Interest in the occasion was 
considerably enhanced by reason of the fact 
that it was known beforehand that the paper

was to be illustrated by a cinematograph film 
showing the progress of the work and as a 
consequence there was a very good attend
ance of members and their friends. While 
the author must have been gratified at the 
number assembled and the reception accorded 
to his paper, there is no doubt th a t his 
audience profited considerably by his descrip
tion of pioneer work in the maintenance 
of communication with a distant mining 
property by aeroplane.

The author was introduced to the meeting 
by the newly-elected president of the 
Institution, Dr. Sydney Smith, who in a few 
words commented on the novel work which 
formed the subject-matter of the paper. 
This is quoted extensively elsewhere in this 
issue, but it will be as well to  outline here 
the problem and the solution contained in 
this somewhat unique engineering achieve
ment. As the title indicates, Mr. Banks gives 
an account of the transport of dredge parts 
to an alluvial area in the interior of New 
Guinea. The property in question had been 
developed on the Bulolo River and by the 
end of 1929 the dredgeable ground, stretching 
for four and a half miles along the river-bed, 
had been proved to contain approximately 
40,000,000 cubic yards of gold-bearing gravel 
estimated to contain an average recoverable 
content of 50 cents per cubic yard. In  order 
to equip the property an operating company 
—Bulolo Gold Dredging, Ltd.—was formed 
in 1930 and this was faced with the problem 
of transporting material for the erection of 
two all-steel bucket dredges, each of 10 cubic 
feet bucket capacity, and for the building 
of a hydro-electric plant across many miles 
of mountainous, densely-wooded, tropical 
country. A survey for road construction was 
carried out and this showed th a t it would be 
necessary to build a road over 90 miles in 
length, that it would take approximately 
from a year to a year and a half to build it, 
and that the cost of this undertaking would 
be approximately a million dollars, while it 
was quite impossible to forecast what would 
be the cost of upkeep of such a road. During 
the testing of the ground the engineers in 
charge had maintained contact with the coast 
through the offices of a local air-transport 
service and, after long consideration, it was 
decided by the operating company to abandon 
the idea of constructing a road and to carry all 
parts to the property by aeroplane. This 
decided upon, it was calculated that the total 
weight of machinery to be transported 
amounted to 2,400 short tons and th a t in 
order not to delay construction it would be
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necessary to arrange for the delivery of 
200 tons per month. The transport company 
used the Government aerodrome at Lae, a 
port on the east coast of New Guinea, which 
was lengthened for the purpose, while at the 
same time a suitable aerodrome was con
structed a t Bulolo. The aircraft used were 
Junker low-wing, all-metal monoplanes, this 
type obviating the construction of hangars 
at Bulolo, while being particularly suitable 
for heavy freighting, since they could be crane- 
loaded through a hatch directly on to the cabin 
floor. These aeroplanes proved eminently 
successful, 2,500 short tons of supplies being 
safely transported to the property without a 
single accident, the monthly tonnage carried 
being built up from 35 tons in April, 1931, 
to 350 tons when conditions were more 
thoroughly understood. The company has 
since acquired additional ground estimated 
to contain a further 60,000,000 cubic yards 
of dredgeable gravels and the air transport 
of material for the erection of two further 
dredges is now under way, so that the method 
may be regarded as a proved success. As to 
costs, the author estimates that, as against 
the construction of a road, air transport has 
saved the company a sum approximating to 
$450,000, while in addition at least one year 
has been saved in time, an important con
sideration when profits are locked up in the 
company’s area, especially as it has been 
calculated that the interest on these earlier 
profits alone would be equal to the entire 
cost of the aeroplanes and the transport of 
the plant to Bulolo.

In reviewing work such as that described 
by Mr. Banks, it must be recognized that 
those responsible have to a certain extent 
broken new ground. Air transport of 
supplies for mining ventures is nothing new, 
for many otherwise inaccessible properties 
have been opened up in Canada and other 
places by means of the aeroplane. A densely- 
wooded tropical country like New Guinea, 
however, can hardly be considered as suit
able for air transport, especially in view of 
its mountainous character, and the courage 
of Mr. Banks and his colleagues, who 
visualized and carried through the project, 
is deserving of admiration. That they had 
their own doubts is very evident, the author 
himself confessing that the work had proved 
much easier than had been expected. The 
difficulties of the project were admirably 
revealed by the film used to illustrate the 
paper and if these were more apparent than 
real it cannot be denied that these pioneers

were deserving of their good fortune. At the 
conclusion of the meeting a tribute to the 
author was paid by Mr. J. A. Agnew, who 
felt, as had the president in his introduction, 
that many enterprises, long considered 
inaccessible, might well be brought within 
measurable distance of successful develop
ment now that the practicability of air 
transport in difficult conditions had been 
proved.

Metalliferous Mining in Britain

If we except the obvious potentialities of 
Cornwall, Cumberland, Lincolnshire, and 
certain other well-known localities, it would 
seem that metal mining in this country is 
at the present time largely a matter of retro
spect. Lode outcrops down to water-level 
at least have in most cases been worked out 
by successive generations of miners, generally 
in a spasmodic manner, and bad times have 
meant the cessation of operations owing to 
the fact that the work was on a small scale, 
that the properties were in the hands of 
many owners, or that the profits accumulated 
during prosperous periods were returned to 
the “ Adventurers” providing the working 
capital, no provision being made for a reserve 
to enable the mine to be kept in good trim 
against the return of better conditions. In 
addition, the capital originally available was 
often inadequate for exploitation on anything 
approaching modern lines. Many other 
disadvantageous conditions affecting the 
mining industry in this country might be 
quoted, and reference to some of them is 
made elsewhere in this issue, in the course 
of a short history of Derbyshire mining, 
contributed by Mr. Leslie B. Williams, 
manager of the Mill Close mine. Neverthe
less, in times of depression it has always 
been suggested that certain schemes might 
be undertaken that would not only provide 
employment for miners thrown out of work 
by the low price of metals, but at the same 
time be to the eventual advantage of the 
State. During the past few years schemes 
of this character have been proposed in 
various districts and, with the object of 
co-ordinating the work and of reporting on 
the various measures outlined, the late 
Labour Government referred the whole 
question to the Advisory Committee for the 
Metalliferous Mining and Quarrying Industry, 
the terms of reference being “ To inquire 
into the possibilities of developing or of 
reviving the working of metalliferous and
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associated deposits in Great Britain.” The 
work of the committee was retarded to some 
extent by the protracted illness and death 
of two of its members, but their rep o rt1 is 
now available. While the findings of the 
committee are not unanimous, certain 
members considering the whole tone of the 
report too optimistic, they are worthy of 
examination.

The main body of the report is divided 
into two parts, the first dealing with iron- 
ore and ironstone mining and quarrying 
and the second with non-ferrous and 
associated minerals. Under the first of 
these sections it is pointed out that large 
bodies of iron-ore have been developed 
in Northamptonshire, Lincolnshire, and 
Oxfordshire and it is felt that an effort 
should be made to increase the demand for 
British pig-iron, especially in view of the 
amalgamations now being considered in 
various parts of the country. It will be 
recalled that such a development, note
worthy as an attem pt to bring producer 
and consumer together, was recently recorded 
in the M a g a z in e .  Meanwhile, it is felt that 
the railway rates for iron-ore are too high 
and that, especially in the case of West 
Coast haematite, some reduction would be 
of great benefit. The lack of water in parts 
of Northamptonshire and Lincolnshire is 
also noted and it is recommended that con
certed action should be taken to conserve 
and utilize their supplies. In addition, it is 
suggested that more use could be made of 
canals, in view of the fact that ore-barges 
in Germany can carry up to 300 tons, the 
usual load in this country being from 25 to 
30 tons. As regards non-ferrous metals, 
several noteworthy recommendations are 
made in the report, among them being the 
suggestion that the Mines Department 
should undertake the compilation of com
prehensive plans of the adits in the Mining 
Division of Cornwall and elsewhere. 
Proposals for a drainage scheme for the 
Camborne-Redruth area have been carefully 
examined and approved in principle, but 
it was unanimously concluded that the 
scheme would be of much greater benefit 
to the industry if the projected tunnel 
could be made large enough for haulage in 
the case of the southern mines, as well as 
drainage for the whole area. It is urged, 
too, that the southern mines should be

1 R eport by  th e  Advisory Com m ittee for th e  
M etalliferous M ining and  Q uarrying In d u stry , 1952. 
Price 6d. London : H .M . S ta tionery  Office.

worked as a group. I t  should be noted here 
that certain members of the committee are 
opposed to the provision of State funds for 
the carrying out of this suggestion, although 
the majority favour it. For the solution of 
several other problems—such as the improve
ment of recoveries from tin ores and the 
beneficiation of British fluorspar and 
barytes—State-aided research is suggested. 
Throughout the report there is evidence 
that the committee is whole-heartedly in 
agreement with the view that for the 
reduction of costs and unification of control 
amalgamations of small properties are 
necessary in mineralized areas, if successful 
mining is to be rehabilitated in them, the 
multiplicity of owners of mineral rights 
being a retarding influence of such weight. 
Suggestions for new legislation and the 
advertisement of certain favourable features 
of existing laws which do not seem to be 
generally known are also made, the whole 
of the recommendations so far reviewed 
being concerned with known mineral 
properties. The testing of potentially 
important areas, however, has not been 
forgotten and besides a specific recom
mendation for a geophysical survey of the 
Leadhills and Wanlockhead areas the com
mittee is of the opinion that the facilities 
at the disposal of the Geological Survey 
should be increased so as to enable it to 
undertake geophysical surveys in any part 
of the country.

Examining the many recommendations 
of the committee, that for surveying 
potential resources will doubtless be regarded 
as of chief importance and the only justifiable 
use of State funds would seem to be in the 
testing of selected areas and in aiding 
research on ore-dressing problems peculiar 
to this country. The co-ordination of the 
results of geological surveys, geophysical 
investigations, and tests with the diamond 
drill should offer convincing testimony 
as to whether the chances are or are not in 
favour of any important drainage or develop
ment scheme being a success, and this should 
be undertaken before such a scheme receives 
support from public funds. It is difficult 
not to take exception, together with the 
minority of the committee members, to the 
unduly optimistic tone of the report. Like 
them we feel inclined to think tha t 
possibilities rather than facts have swayed 
the majority and we would prefer the 
expenditure of public money on the 
systematic testing of mineralized areas and
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on ore-dressing research. After all, once an 
area is considered proved and worthy of 
development the investing public are 
invariably ready to take an interest in 
the venture, with equal benefit to the 
unemployed.

African Native Communities
In the past occasional reference has been 

made in these columns to Government policy 
on native affairs and conditions in East 
Africa, particularly in so far as this has 
tended to hinder or facilitate the initial 
development of new territories. The group 
of East African British colonies has been 
visited during the past few years by quite 
a series of commissions, all set up to survey 
one particular set of problems, u.nd in view 
of the issue of yet another report—that by 
the financial commissioner (Lord Moyne)— 
on certain questions in Kenya the time 
seems opportune for a return to the subject, 
particularly as mining activities are now 
becoming of importance in that colony, 
perhaps for the first time in its history.

The task of the financial commissioner 
embraced several questions of importance 
to Kenya, its chief intention being to define 
as clearly as possible the economic position 
of the colony. The main terms of his inquiry 
were to discover the contributions made to 
taxation by the different racial communities, 
to review railway rates and import duties, 
and to determine the extent to which each 
community benefited by money expended. 
Further, Lord Moyne was asked to decide 
in what degree financial responsibility might 
be conferred on native councils, while 
finally he was to consider the general financial 
and economic situation in the colony. The 
work of the commissioner has been completed 
with commendable despatch, and his report 
is admirably short and clear. While his 
recommendations may be considered on the 
whole fair and equitable for all classes in 
Kenya, it is obvious that the contrast 
between racial standards of life has made it 
difficult to assess the measure of financial 
taxation necessary to determine equality 
of sacrifice. It is interesting to note the 
frank opinion of Lord Moyne that in the 
development of the colony there has been 
a decided bias towards the conveniences of 
a civilization in which the native shares little 
of the direct advantages, although he 
recognizes that the immense betterment of 
native conditions achieved during the

advance of civilization cannot be measured 
in terms of money, for, whereas the native 
formerly lived in constant fear of disease, 
famine, slavery, or violent death, he now 
enjoys liberty and security, while being 
taught gradually to improve his health and 
standard of life. Compared with the rest 
of the world, the African native enjoys many 
of the amenities of civilization in return for 
a very light contribution to the cost of the 
services necessary to preserve those 
amenities, yet Lord Moyne has concluded 
that natives cannot fairly be expected to 
make heavier contributions to the revenue 
and that any present increase in taxation 
which may be necessary for budgetary 
purposes will have to be borne by non
natives.

It is generally recognized that the greatest 
problem in all African countries is to raise 
the level of native culture and that it was 
rising, mainly through the results of white 
settlement, up to the incidence of the present 
depression, and a rally of prices would, no 
doubt, lead to a resumption of this progress. 
Meanwhile certain steps must be taken and 
the report recommends that as a set-off to 
the large proportion of expenditure now 
devoted to research on non-native agricul
tural problems applied research on questions 
affecting native agriculture should be 
initiated, agricultural training schools being 
attached to research centres on native 
reserves. In addition there is the welcome 
suggestion that a native marketing advisory 
council should be formed, for it is felt that 
such a step would do much to put a stop 
to the victimization of native traders by 
Asiatic storekeepers. A contented native 
population in Central Africa is of paramount 
importance for the successful prosecution of 
exploratory and development work, and it is 
felt that Lord Moyne has surveyed the varied 
problems of a mixed community with a just 
mind. There is, however, a disconcerting 
whisper of a problem which will, sooner or 
later, have to be dealt with, for the struggle 
between the Asiatic and the educated native 
has already commenced. This may be one 
of the great political issues East Africa will 
have to face in the future, when the rising 
African seeks his rightful place. Meanwhile, 
it is emphasized that the present financial 
difficulties in the colony will not solve them
selves and steps will have to be taken to 
broaden the basis of taxation, and, as is 
the case at home, incomes apparently offer 
the easiest solution.



R E V IE W  O F  M INING
Introduction.—Judging by the results 

so far published the Government’s War 
Loan conversion scheme appears to have 
been eminently successful. Conditions on the 
New York market have rapidly improved 
this month, the resultant demand for 
dollars reacting on sterling, and metal prices 
have gone up as sterling has gone down.

Transvaal.—The output of gold on the 
Rand for July was 933,947 oz. and in outside 
districts 47,213 oz., making a total of 
981,160 oz., as'com pared with 959,011 oz. 
in June, the July total representing a new 
monthly record. The number of natives 
employed on the gold mines at the end of 
the month totalled 217,525, as compared 
with 217,077 at the end of June.

A further decline in the total reserves 
of the New Modderfontein Gold Mining 
Company, as well as in their value, was 
recorded at the end of June, when the 
estimated total was 7,294,700 tons of an 
average value of 7-5 dwt. over a stoping 
width of 49-8 in.

The terms under which the Union Govern
ment will participate in the profits on the 
new leases secured by Vogelstruisbult Gold 
Mining Areas, Ltd., and the Sub Nigel 
company were issued last month. In the 
case of the former company the Govern
m ent’s percentage is to be calculated on the 

2 in
formula y =  1 2 --------, where x is the ratioJ x
of profit to recovery expressed as a percentage
and y is the percentage of the net profit
payable to the Government, provided that
in no case shall the share payable to the
Government be less than 3-5%. For the
Sub Nigel lease the formula will be

152y =  15-2 — ---- , and on this area it isx
expected that developments will be started 
in about five months’ time.

The report of Daggafontein Mines, Ltd., 
for the three months ended June 30 last 
states that satisfactory progress has been 
made with underground work and organiza
tion, the monthly tonnage showing a steady 
increase. A start is being made on the 
unwatering of Shaft No. 2.

In order that assets, as they become avail
able, may be distributed to shareholders 
it has been considered desirable that the 
Witpoort Gold Areas company should go 
into voluntary liquidation and an extra
ordinary meeting is to be held in Johan
nesburg next month at which resolu
tions with this in view will be proposed. ,

A progress report issued by the Rooiberg 
Minerals Development Co., Ltd., covering 
the three months to June 30 last states 
that mining operations on the Nieuwpoort 
section and the necessary repairs to the mill 
were commenced towards the end of May, 
the mill being finally brought into com
mission on June 18. The plant is said to be 
running satisfactorily.

South-W est Africa.—The report of the 
Otavi Mines and Railway Company for the 
year to March 31 last shows that after 
writing various sums off securities, etc., and 
including ¿11,478 brought in from the 
previous account the company suffered a loss 
of ¿94,434, which is carried forward. I t  is 
proposed to reduce the capital by ¿80,000 
by cancelling the company’s own shares 
under the German emergency decree of 
October 6 last. The capital thus becomes 
¿720,000. During the year under review
103,500 tons of ore was mined, deliveries 
amounting to 32,700 tons with an average 
content of 13-3% copper, 27-1% lead, and 
314 grammes silver per ton, work being 
restricted to the upper levels of the mine 
in order to reduce pumping costs. Smelter 
production was 8,322 tons of copper matte 
and 2,641 tons of metallic lead, smelting 
in the large furnaces being discontinued in 
November last.

Southern Rhodesia.—The output of 
gold from Southern Rhodesia during June 
was 48,441 oz., as compared with 46,854 oz. 
for the previous month and 44,118 oz. for 
June, 1931. Other outputs for June last 
were : Silver, 6,678 oz. ; coal, 41,927 tons ; 
chrome ore, 748 tons ; asbestos, 1,856 tons.

The report of the Rhodesian Corporation 
for the year ended September 30, 1931, 
shows a profit of ¿6,253, after allowing for 
depreciation, the total sum available being 
¿23,471. Provision for bad debts, etc., 
reduced the balance carried forward to 
¿15,373. The treatment of 24,035 tons at 
the Fred mine produced 14,149 oz. of gold, 
the working profit being ¿17,486, while the 
profit at the Turkois mine was ¿3,073 on 
the treatment of 15,240 tons of ore.

Developments on the No. 25 level of the 
Cam and Motor mine were referred to in 
the June issue of the M a g a z i n e  and share
holders have since been informed that 
promising lode material has now been 
picked up on Nos. 26 and 27 levels.

A meeting of Shamva Mines, Ltd. (in 
liquidation), was held this month, when 
shareholders were informed of t}ie course 
of affairs up. to April 3, 1932. m

70



AUGUST, 1932 71

Northern Rhodesia.—A progress report 
issued by the Rhokana Corporation covers 
the six months to June 30 last. It will be 
recalled that the first reverberatory furnace 
was fired on March 17 last, the first blister 
being railed on March 21. Up to the end of 
June 17,072 tons of blister copper had 
been railed, all of which has been sold. Costs 
for the last three months of the period under 
review averaged £25'92 per long ton of 
copper, this figure excluding debenture 
interest and depreciation.

During the three months ended June 30 
last the output of ore at the Roan Antelope 
was 252,900 tons, averaging 3'78% copper. 
At the smelter 11,504 short tons of con
centrates was treated, 6,916 short tons of 
blister being produced. Costs over the period 
are estimated at £25'666 per long ton of 
blister, this figure not including depreciation 
or debenture interest.

Gold Coast.—Although the ore crushed 
by the Ashanti Goldfields Corporation 
reached 13,430 short tons during July, 
14,605 oz. of gold being recovered, develop
ments on the 21, 23, 24, and 26 levels were 
poor. This, however, has been the case on 
previous occasions.

Developments at the Bibiani property 
have been reported to shareholders this 
month. No. 4 shaft is being relined from the 
surface with steel setts and is being equipped 
for ore haulage against the completion of the 
treatment plant. In the middle section, 
between Nos. 1 and 4 shafts, ore is being 
prepared for stoping.

In a circular to shareholders of Ariston 
Gold Mines Mr. C. B. Brodigan, joint 
consulting engineer, gives a brief record of 
work done up to July 31 last. Results on the 
17th level are said to show the continuance 
downwards of the good values encountered 
on the 16th level, the shoot being 100 ft. 
longer. In addition a cross-cut from the 17th 
level Prestea shaft has struck the West 
reef, a drive of 30 ft. on the lode showing 
payable values.

Nigeria.—During the year to February 29 
last the Nigerian Electricity Supply Cor
poration made a profit of ¿25,227 and, after 
adding the sum of ¿16,626 brought in and 
allowing for income tax, there was an 
available total of ¿35,816. Of this amount 
¿4,000 has been placed to reserve, ¿30,000 
written off development expenses, and the 
balance of ¿1,816 carried forward. The 
heightening of the main dam by 5 ft. and the 
completion of a new reinforced concrete

spillway were carried out during the period 
under review.

Australia.— In a progress report covering 
the year ended June 30 shareholders of Lake 
View and Star have been informed that the 
first section of the new plant, with a capacity 
of 30,000 tons per month, has been com
pleted. This is to be increased to 40,000 tons 
per month in view of the strong ore-reserve 
position. During the year the whole of the 
indebtedness to the New Consolidated Gold 
Fields has been paid off, as well as two 
instalments on the loan guaranteed by the 
Western Australian Government, leaving the 
total of loans outstanding at ¿30,750. 
Interesting developments on the property 
have been reported during the past month, 
especially on No. 4 lode at the 3,320-ft. level 
in the Chaffers section.

Shareholders of the Wiluna Gold Cor
poration have been informed, in the return 
for June, that the Australian company 
repaid on June 1 the first instalment, 
amounting to ¿25,000, of the ¿300,000 issue 
of 6% 7-year notes, which had been 
guaranteed by the Australian Government.

It was reported last month that a new 
lode had been encountered during develop
ment at the South Kalgurli in the 
neighbourhood of the Morty shaft.

The new plant of the Boulder Perseverance 
was brought into full operation early this 
month and the trials are reported to have 
given satisfaction.

Shareholders of the Golden Horse Shoe 
(New) have been informed that the proposed 
reduction of capital to ¿165,000 by the 
return of Is. on each 4s. share has been 
approved by the Court.

The report of North Kalgurli (1912), Ltd., 
for 1931 shows that expenditure for the year 
totalled ¿19,688, the receipts from the treat
ment of ore, etc., amounting to ¿21,718, 
giving a credit balance of ¿2,030, after 
allowing ¿4,000 for expenditure on surface 
equipment. The ore reserves at the end of 
the year were estimated to be 274,800 tons, 
of which 104,800 tons are in the nature of 
probable ore. The two most notable develop
ments of the year are considered to be the 
extension of the high-grade Genevieve shoot 
on the No. 3 level, which now has a total 
length of 470 ft., with ore for the full width 
of the drive in the north face, and the 
location of a strong body of oxidized ore on 
the No. 1 level. Underground work has 
been mainly concentrated on blocking but
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ore previously located for a much larger 
output, while the question of a treatment 
plant is under consideration.

During 1931 Barrier South, Ltd., made 
a profit of £172, reducing the debit balance 
brought in to £7,375. In consequence of 
the suspension of operations by the Zinc 
Corporation the company has nothing to 
report with regard to its leases.

In order to enlarge the scope of operations 
of the Komata Reefs Gold Mining Company 
the directors have decided to make an issue 
of 200,000 reserve (2s.) shares. These are to 
be offered to shareholders at 2s. 3d.

Malaya.—The accounts of Ulu Klang 
Tin, Ltd., for the year to March 31 last 
show a profit of $29,446, which, added to the 
balance brought in, gave an available total 
of $52,505. Of this amount $20,000 has been 
transferred to reserve, while a dividend 
equal to 2J% absorbs $22,500, leaving 
$10,005 to be carried forward. During the 
period under review the dredge treated 
701,468 cu. yd. of ground, the production of 
tin concentrate being 238 tons.

The report of Ipoh Tin Dredging, Ltd., 
for the year to March 31 last shows that 
No. 1 dredge at Lahat was closed down for 
the whole of the period under review, while 
No. 2 only worked for 6 | months. No. 3 
dredge (Ayer Etam) has worked continuously 
since August, 1931, the grouping of the 
restriction allowances of the company with 
those of the Temoh and Sungei Kinta 
companies permitting of work on this scale. 
The working of No. 2 dredge resulted in a loss 
of £5,079, reducing the credit balance 
brought in to £8,235, which was carried 
forward. The operating profit of No. 3 
dredge was £9,519 and this has been written 
off the costs of acquiring the Ayer Etam  
property. The total yardage treated by the 
two dredges was 1,428,100, the tin recovered 
amounting to 463 tons.

Siam .—A circular sent to shareholders of 
Tongkah Harbour Tin last month states 
that present conditions have so largely 
affected the company’s operations that, in 
spite of strict economy, the directors have 
been compelled to make a further call of 
Is. per share.

Colombia.—The report of Viborita Gold 
Mines, Ltd., for 1931 shows that until the 
new debris tunnel is completed—which, 
owing to unforeseen difficulties in the 
driving, is not expected much before April 
next—it is only possible to continue 
hydraulicking through the old tunnel by

using elevators, which adds considerably 
to cost and handling difficulties. Work is 
at present confined to deepening the 
hydraulic pit to a point where connexion 
will be made with the new tunnel.

Mexico.—A new discovery by the Santa 
Gertrudis Company on the Elena South 
cross-cut was recorded in the last issue of 
the M a g a z in e .  It has since been stated that 
the drive continued in high-grade ore to 
67 metres, from which point it was unpayable 
to 72 metres. Faulting is suspected and 
diamond drilling to locate the possible throw 
is in progress.

Portugal.—The report of the Beralt 
Tin and Wolfram, Ltd., for 1931 shows a loss 
for the year of £9,412. Work has been 
largely confined to preparing the property 
for production on a larger scale and to the 
development of the alluvial area at Viseu. 
Land has been acquired in England, near 
the Thames, for the erection of plant for 
the manufacture of ferro-tungsten from 
wolfram concentrates.

Spain.—Shareholders of San Finx Tin 
Mines have been informed that efforts to 
raise further working capital have been 
unsuccessful and that, in consequence, it 
will be advisable to place the company in 
voluntary liquidation.

Yugoslavia.—A progress report issued 
by Trepca Mines, Ltd., covering the three 
months to June 30 last, shows th a t the 
extensions to the power plant and third 
section of the mill have now been completed. 
During the quarter 106,683 tons of ore was 
milled, the lead concentrates produced 
amounting to 12,346 tons, assaying 76-20% 
lead and 26-19 oz. silver per ton, while 
17,028 tons of zinc concentrates, assaying 
50-42% zinc, was also produced. The 
estimated working surplus for the period 
was £21,536 and capital expenditure totalled 
£22,837.

Consolidated Tin Sm elters.—The report 
of Consolidated Tin Smelters, Ltd., for the 
year to June 30 last shows a profit of 
£253,836, which includes a bonus dividend 
of £50,000 from a subsidiary company. The 
amount brought in from the previous account 
was £81,513, giving an available total of 
£335,349. Of this amount the bonus dividend 
of £50,000 was placed to capital reserve, an 
additional £50,000 was also taken for reserve, 
£65,020 was required for preference 
dividends, while a dividend of 5% on the 
ordinary shares absorbed £74,943, leaving 
a balance of £95,386 to be carried forward.



TH E CHAMPION REEF MINE
By H. M. W H IT E .  M.I.M.M.

A  description of the well-known mine

Occupying an approximately central 
position in South India, and embracing an 
area of about 28,000 square miles, is the 
State of Mysore, the topography of which 
may be broadly described as a gently 
undulating platehu at a mean elevation of 
about 2,800 ft. above sea level.

The oldest rocks of the State, known as 
the Dharwar schists, from their typical 
development in the Dharwar district, may 
be sub-divided into a younger and an older 
series represented, respectively, by a chloritic 
and hornblendic facies. The rocks which 
constitute the bulk of the State, however, 
are an Archaean complex of granitic gneisses

on the K olar goldfield. Southern India.

the gold-bearing quartz lode, now worked by 
the mines of the Kolar goldfield. The lode 
conforms to the planes of schistosity, has 
a strike almost due north and dips westward 
with the schist at an angle varying from 
60° in the upper portion to nearly vertical 
in the deeper workings. The width of the 
lode is variable, but is commonly from 2 to 
4 ft. wide. The distribution of gold, however, 
is not uniform throughout and the economic 
value of the lode depends upon the location 
of “ shoots,” which pitch northward down 
the plane of the reef.

At present the total length worked along 
the strike measures a little over 4 miles, and

F i g . 1 .— C h a m p i o n  R e e f  P r o p e r t y , l o o k i n g  W e s t — G i f f o r d  S h a f t  i s  i n  t h e  C e n t r e .

and gneissose granites. The disconnected 
strips or belts of schist that furnish the 
present-day exposures of the Dharwar rocks, 
are always seen to be surrounded by this 
igneous complex, the oldest member of 
which (or what appears to be the oldest 
member), always exhibits intrusive contact 
with the Dharwars. At a somewhat later 
date, but nevertheless, still pre-Cambrian, 
the whole was intersected by a number of 
dolerite dykes, varying in width up to 100 ft. 
or more. Some of these dykes constitute 
a feature of the underground workings.

The Kolar schist belt, which is about 
40 miles in length with a width varying up 
to 3 miles, comprises a series of schists of 
the lower or hornblendic facies, which 
doubtless represent the metamorphic product 
of an original alternation of flows and sills, 
and it is into this belt that has been intruded

is operated by five companies under the 
management of Messrs. John Taylor & Sons, 
London. The Champion Reef Gold Mines 
of India, Ltd., is one of these companies, 
and holds under lease from the Mysore 
Government a block covering an area of 
some 1095 acres, near the centre of the Kolar 
goldfield. The inauguration of the Champion 
Reef company was in 1889, since when the 
mine has produced 3,913,663 oz. of gold to 
the total value of £16,826,198, whilst up 
to the end of 1931 the amount paid in divi
dends totalled £4,789,966. The length of 
the property measured along the strike 
of the lode is 3,500 ft., and the present 
workings extend to the 76 level, approxi
mately 7,180 ft. below surface. A general 
view over the surface of the property is 
shown in Fig. 1.

The climate is pleasant and healthful, 
73
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- T r a n s v e r s e  S e c t i o m -

F i g . 2 . — T r a n s v e r s e  S e c t i o n  o f  t h e  M i n e .

the mean daily range for the year averaging 
19-8° F. whilst the maximum shade 
temperature rarely exceeds 100° F. The 
average annual rainfall taken over a period 
of twenty-three years is 31 in., the major 
portion of which occurs during the months 
of July to December. The nearest city, 
Bangalore, some 60 miles distant, can be

easily reached by road. Ready transport 
is afforded by some 7 miles of broad-gauge 
railway from the field to Bowringpet, this 
latter being the junction with the main 
Bangalore-Madras line of the Madras & 
Southern M ahratta Railway.

G e n e r a l  L a y - O u t  o f  M in e  W o r k i n g s . —  
The early development of the mine was by 
incline shafts in the hanging- and foot-wall 
of the reef. The shafts were rectangular 
measuring 16 ft. by 6 ft., lined with timber 
and equipped with double tracks, the skips 
running on steel rails. Consequent upon 
extensive stoping, however, the rock pressures 
became such that portions of these early 
shafts collapsed, and the cost of their repair 
and maintenance became prohibitive. The 
present lay-out of the mine is shown in Fig 2. 
Tennant’s and Gifford’s are the main vertical 
hoisting shafts to surface. The former goes 
to the 2,800-ft. level, where it is connected 
by cross-cut to Tennant’s incline shaft, 
this terminating at the 4000-ft. level, at 
which horizon there is intercommunication 
with Gifford’s shaft which is vertical from 
surface.

Gifford shaft (Fig. 6) is a brick-lined 
shaft of 18 ft. internal diameter, equipped 
with centre-steel byatts and 90 lb. steel 
rails. Hoisting is by 6-ton skips, whilst men 
are conveyed in dotible-deck cages carrying 
50 men per trip. Between surface and the 
No. 40 level this shaft is now the main 
hoisting way of the mine and deals with the 
entire output of the deep level workings.

Below the No. 40 level there are three 
secondary shafts, two of these being incline 
and the other vertical. At one time these 
incline shafts served as the main hoisting 
shafts for the deep levels, but have now been 
superseded by Heathcote shaft, which, start
ing at the No. 40 horizon is sunk vertical 
and communicates direct with the 70th 
level, where it deals with the output of the 
deeper workings, concentration being effected 
by a main haulage of ample dimensions,

F i g . 3 . — L a y - O u t  a t  t h e  4 0 t h  L e v e l i  C h a m p i o n  R e e f  M i n e . »
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F i g . 4 .

driven in the foot-wall of the reef. Figures 
3 and 4 give an idea of the lay-out at the 
40th and 70th levels.

The shaft, the equipment of which is shown 
in Fig. 7, is concrete lined and of elliptical 
section, the axial measurements being 
18 ft. 6 in. by j 12 ft. 6 in. inside concrete. 
The runners are of Oregon pine and the 
dividers are Indian hard wood. Hoisting 
is by cages and trucks, the former being 
double decked carrying a total of 60 men, 
whilst the latter are of 1|- ton capacity, 
two spch trucks being hoisted per trip.

From the 70th level, which js approxi
mately 6,580 ft. vertically below surface, the 
North and South development winzes serve 
the deeper parts of the mine. These winzes, 
situated respectively in the north and south 
sections of the mine, are likewise of the 
vertical, concrete-lined, type with elliptical 
section of 16 ft. 6 in. by 11 ft. 6 in. and 
equipped with a double road. Hoisting 
is by single-deck cages which accommodate 
one truck each. The North development 
winze has now reached the 76 level, a vertical 
depth of 7,180 ft. below surface.

As already noted, Gifford’s is the main 
hoisting shaft from surface to the No. 40 
level, below which the greater bulk of ore 
and materials is transported through Heath- 
cote shaft. I t follows therefore that the 
sinking of this shaft has to be continued 
without interruptions to the normal hoisting 
routine. To effect this a reinforced concrete 
“ penthouse ” constructed of I section steel 
girders 12 in. by 6 in., spaced 5 ft. apart 
laterally and 8 ft. vertically, is placed in the 
shaft below the last level and when concreting 
smaller rails are inserted to provide the 
necessary reinforcement. At either end of 
this " penthouse,” are the sinking, pipe, qnd

ladderway compartments. Sinking is by 
Climax No. 2 Joburg jackhammers in a tough 
close-grained hornblende schist, the average 
depth of all holes drilled being 3 ft. 6 in. 
Thirty-four holes are drilled to the round, 
the centre cut method being that adopted 
and blasting gelatine is used. From the 
sink the broken rock is hoisted by compressed- 
air sinking-winch in half-ton buckets to the 
bottom level, where it is emptied into trucks 
and further hoisted by the main winder to 
such level as it may be required for purposes 
of stope filling.

The shaft is lined in concrete of 2 ft. 
average thickness, which ii placed after 
sinking a maximum of 20 ft. ; but should the 
walls of the shaft become dangerous, or 
show signs of bursting, the lining is placed 
a t shorter intervals. The correct elliptical 
shape of the shaft is assured by the use of 
steel “ formers,” 2 ft. in height, made of 
1/16 in. plate, riveted to 2 in. angle 
iron and constructed in portable sections 
for easy transport and erection. Rail 
spreaders are used to keep the “ former ” 
rigid.

Concrete mixing machines have been tried, 
but owing to the space required, and their 
frequent clogging, these machines have been 
discarded in favour of hand mixing, for which 
local labour is well suited. The rock from 
the last blast is left in the sink, and on it the 
" former ” is erected and a mixture of 5 of 
rock, 3 of sand and 1 of cement, mixed in 
the sink, is placed in position. At 8 ft. 
intervals a special “ former ” is fixed in 
which are slots to allow of the wooden 
dividers being placed simultaneously with 
the lining. The present total depth of this 
shaft is 3,410 ft. below the 3,670 ft. or No. 40 
level, and 7,080 ft. below surface.
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The sinking operations of the North and 
South development winzes are carried out in 
the same manner as that of Heathcote shaft, 
differing only in tha t the rock from the sink 
is loaded direct into trucks which are lowered 
into the sink by cage, this being effected 
by the use of removable runners which are set 
in position after each blast.

D e v e l o p m e n t  - D r i v i n g .  — Levels are 
driven at vertical intervals of 100 ft. and as 
the mine is dry they are not graded. Where 
the level passes through the ore shoots a 
concrete lining 8 ft. by 5 ft. inside measure
ments is inserted. At intervals of 200 ft. 
in the ore-shoots rectangular winzes 6 ft. 
by 4 ft., concrete-lined and equipped with 
bucket road and ladderway are sunk.

lode, but never less than 6 ft. This is then 
filled with mass concrete, and holes 3 ft. 
in dia. are left at 20 ft. intervals to permit 
of passing the filling to stopes below.

The back of the level is then stoped to 
a height 19 ft. above the rail and the level 
is arched in concrete the inside dimensions 
being 8 ft. by 5 ft. ; rails spaced 5 ft. apart 
with plank lagging form the arching, these 
being removed later when the concrete has 
set. Above this arching 6 ft. of concrete is 
placed and 8 ft. by 4 ft. holes are left in which 
chutes are fixed, these holes are spaced at 
25 ft. centres.

This method of concreting the levels was 
first tried in 1927, as it was then found that 
rock pressures were becoming too great for

F i g . 5 . — C h a m p i o n  R e e f  P r o p e r t y , l o o k i n g  N o r t h .

For driving, 3 J in. reciprocating drills are 
used and 41 lb. jackhammers for winze sink
ing. The machines are all of the dry-drilling 
type, only a minimum of water being added. 
The use of water is restricted, so as not to 
increase the wet-bulb temperature under
ground. With the reciprocating machines 
solid steel is used and hollow steel with the 
jackhammers, sharpening and tempering 
being by O’Donovan furnaces fitted with 
pyrometer heat-control. A steel of 0-85% 
carbon content is employed and drilling 
is in both the schist and quartz, the former 
giving an average scleroscope hardness of 
94-3 and the latter of 100-4. The average 
monthly advance in levels is 60 ft. and in 
winzes 20 ft.

S t o p i n g .— Fig. 8 illustrates the method at 
present employed, this having been adopted 
to supersede underhand stoping with the 
stull or pigstye form of support. The first 
stage in this rill stoping is the preparation 
of the level. The bottom of the level is 
stoped for a depth equal to the width of the

timber support and moreover the frequency 
of rockbursts compelled the introduction 
of a more rigid and safer form of support, 
especially of the levels, to enable them to be 
kept open whilst the ground was being stoped. 
The concrete level has done this, and although 
it crushes with the ground pressure, there 
has never been a total collapse and choking 
of the level even in spite of severe rockbursts, 
and in consequence, this is the form of support 
now adopted throughout all the new stoping 
areas.

The waste rock from shaft sinking and 
other dead work is used in the concrete, 
and Fig. 9, a photo taken at the 74 level in 
the south section of the mine, shows the 
concrete arching in place. The back of the 
arch forms a bed for the stope filling, so 
tha t after stoping the whole of the ground is 
supported. The stope filling, which is waste 
rock and old sand tailings, helps to ease the 
strain on the concrete level support until the 
hanging-wall eventually compresses, the whole 
mass coming to rest on it before the fracturing
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F i g . 6 . — G i f f o r d  S h a f t , 1 8  f t . d i a m .

point is reached. This method of supporting 
the ground has minimized rockbursts and 
enabled ground to be stoped that would 
not have been possible with the old 
method.

Stoping the ore shoots is similar to the 
long wall system, retreating from lines of 
weakness. Telescopic machine drills are 
used with 1 in. hexagon solid steel, and the 
broken ore rests on a mat of old sand tailings. 
To insure that no fines remain, this sand mat, 
which is 2 ft. in thickness, is sampled after 
the ore has been removed. Mechanical 
scrapers are used to withdraw the ore and 
to assist with the filling, and as the rill 
advances, the chutes that are left behind 
are covered over and filled. Crib chutes are 
used for forming the ore passes in the 
filling.

V e n t i l a t i o n  a n d  T e m p e r a t u r e s . —The 
ventilation lay-out can be easily understood 
from Fig. 10. Two 53 in. double-inlet Sirocco 
fans are used, motor-driven by a belt drive. 
These fans are placed in the north and south 
sections of the mine. Care is taken to keep 
the downcast air as dry as possible, and to 
take the downcast air to the bottom of the 
mine by the shortest route. From the 
bottom levels the air is split and upcast 
through the working places. Hygrometer 
readings are taken daily in the downcast 
and upcast airways so that any marked 
increase in the moisture content can be 
ascertained and receive immediate attention.

Smooth lining of the main airways has 
considerably decreased the ventilation resis
tance of the mine, and the following are the

average of the daily volume and temperature 
readings for the year 1931 :—■

Grains of
Depth M oisture
in  f t .  Volume Tem- per lb.
below Cub. Ft. peratures. o f Dry

Surface. M in . Dry. Wet. A ir . Remarks.
1 0 0  1 0 1 ,1 1 5  7 0 - 4  6 5 - 7  9 6 - 8  Downcast.

6 8 8 0  —  1 0 4 - 3  8 7 - 6  1 4 3 - 6  do.
3 7 7 0  —  9 1 - 6  8 3 - 4  1 5 3 - 4  Upcast.

The latest rock temperature, taken 6,980 ft. 
vertical depth below surface, was 125-7° F.

Small air-driven Sirocco fans and Typhoon 
and Venturi blowers are used for auxiliary 
ventilation in the sinks and drives.

P u m p in g .—This, fortunately, is a small 
item. All the water channels on surface 
are faced in concrete to prevent percolation, 
and consequently the actual mine water is 
a comparatively small quantity, which is 
dealt with by five electric-driven treble-ram 
pumps with 500 ft. head, installed in the 
main upcast shaft. Drinking water is piped 
down the mine and any waste from this 
source is delivered by air-driven pumps to 
the pumps above mentioned. The average 
volume of water dealt with during the year 
1931 was 57,811 gallons per 24 hours.

Ice is taken down the mine twice daily 
to cool the drinking water, the approximate 
consumption being 100 tons annually. To 
assist in counterbalancing loss of body 
salts through excessive perspiration, a supply 
of common salt is maintained at all drinking 
stations for addition to the drinking water 
by those who desire it.

W a t e r  S u p p ly .—For purposes for which 
mine water would prove unsuitable the supply 
is obtained from a Government tank or 
reservoir 6 miles distant. The water is 
filtered, and pumped through a 16 in. pipe
line to high-level tanks, which in turn supply 
all the mines on the goldfield. The quantity

F i g . 7 . — H e a t h c o t e  S h a f t , 1 8  f t . 6  i n . b y  
1 2  f t . 6  IN .
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supplied to the field is one million gallons 
every 24 hours.

C o m p r e s s e d  A i r  P l a n t . —This consists of 
five motor-driven compressors delivering 
a total volume of approximately 12,000 cu. ft. 
of free air per minute down the mine, the 
surface pressure being 55 lb. and the average 
underground pressure 60 to 65 lb. per square 
inch. To minimize pipe friction all mains are 
of ample area. The temperature of the 
compressed air is reduced from 160° F. to 
85° by an after-cooler of the direct contact 
counter flow type, which was designed by 
the Superintendent, Mr. C. F. Heathcote, 
and made in the mine workshops.

F i g . 9 . — 7 4 t h  L e v e l , S o u t h  S e c t i o n , s h o w i n g  
C o n c r e t e  A r c h i n g .

E l e c t r i c  E q u i p m e n t  a n d  P o w e r  S u p p l y .  
—In common with the adjoining properties, 
the power supply to the Champion Reef 
mine is obtained from the Mysore Government 
hydro-electric scheme, the generating station 
being situated a t Sivasamudram on the 
Cauvery River some 90 miles distant from the 
Kolar goldfield. Power is transm itted at
75,000 volts to a central receiving station, 
where it is stepped down to 2,200 volts for 
distribution to the company’s sub-stations, 
the system of supply being three-phase at 
a frequency of 25 cycles per second. A 50 
cycle, single-phase, three-wire supply for 
mine lighting is obtained through frequency 
changing plant.

The total nominal rating of motors con
nected is approximately 7,500 b.h.p. of which 
some 2,000 b.h.p. is in use underground for 
the operation of pumps, ventilating fans, 
hoists, etc., whilst the ratings of motors 
driving air-compressors amount to approxi
mately 3,000 b.h.p. An Ilgner-Ward-Leonard 
hoist was installed underground some four 
years ago at the 40th level, Heathcote shaft. 
This equipment which is designed for winding 
both men and ore from a depth of 4,000 ft. 
vertical, is operated through single reduction 
gears by two direct current motors each 
having an R.M.S. rating of 600 b.h.p. 
Direct current at 600 volts is obtained from 
a 750 r.p.m. motor generator set fitted with 
a 22 ton flywheel, this equipment being 
housed in a separate chamber. The photo
graphs in Figs. 11 and 12 illustrate this 
underground installation. The chamber is 
of masonry and arched.

All underground power cables are of the 
3 core, varnished cambric, lead-covered, 
and double-wire armoured type, insulated 
for a working pressure of 3,300 volts and 
are controlled from sub-stations at surface
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by oil circuit breakers fitted with the usual 
protective devices. Motors of 50 b.h.p. 
rating and above, are wound for a pressure 
of 2,200 volts, whilst those of under 50 b.h.p. 
are operated from 220 volt circuits.

Battery-driven locomotives of special 
design are in use for underground haulage 
a t the main levels, their overall dimensions 
being such as to permit of their being 
transported in the shaft cages from level to 
level as required. They pull 4 trucks each, 
the total load being 6 tons. The central 
battery charging station equipped with the 
necessary lifting racks to facilitate the rapid 
transfer of batteries is installed at the 40th 
level. The batteries are of the alkaline nickel-

with a capacity of 6,300 lb. of steam per hour 
and two Lancashire boilers each capable 
of evaporating 2,4001b. of water per hour. 
The working pressure is 120 lb. per sq. inch.

O r e  T r e a t m e n t . — Crushing and Sorting.— 
Ore from the mine is tipped over grizzleys 
into shaft bins. The minus 1 \  in. size is sent 
direct to the mill bins, whilst the oversize 
passes over revolving picking tables, where 
pebbles for tube-mills and 8% waste rock 
are sorted out. Two Blake-Marsden crushers 
reduce the ore to l j  in. prior to its elevation 
to mill bins. The waste rock is spray 
washed on trays and repicked.

Milling.—Stamp mills with stamps of
1,250 lb. falling weight are used, the mortar

F i g . 1 1 .— W a r d - L e o n a r d  H o i s t  a t  4 0 t h  L e v e l , H e a t h c o t e  S h a f t .

iron type each consisting of 40 cells having 
a normal capacity of 187-5 ampere-hours.

G i f f o r d  S h a f t  W i n d e r s . —There are two 
steain winding engines at this shaft both 
made by the Sandycroft Foundry Co. 
These engines are double-cylinder, single
drum, direct-acting, each having cylinders 
42 in. diameter by 7 ft. stroke with Corliss 
valve gear. The drums are of the cylindro- 
conical type, being coned from 16 ft. to 
20 ft. diameter. One engine operates self
dumping skips with an ore capacity of 6 
tons each. The other engine operates the 
man cages, which are double decked, carrying 
a total of 50 men per cage. The maximum 
shaft speed for winding ore and men is 
approximately 3,000 ft. per minute. The ropes 
are I f  in. dia. Langs-lay flattened strand.

The shaft is not working at full capacity, 
and for the present output steam is supplied 
by two Babcock and Wilcox boilers each

boxes being of improved Homestake type, 
the number of drops per minute being 96, 
with discharge depth of 2 \  in. Mill screens 
are 9 and 16 holes per sq. in. Stamp duty 
is 11 tons per day.

M ill Concentrates.—The mill pulp passes 
over blankets laid on wooden tables (cement 
faced) 8 ft. long by 5 ft. wide placed in front 
of the mortar boxes. The blankets are 
removed and washed in a tank every 
hour, the concentrates being dealt with 
as described under “ Treatment of 
Concentrates.”

Classification and Tube - M illing .—The 
tailings from the blanket tables, together 
with those from the blanket machines within 
the tube-mill circuit, are elevated by an 
8 in. centrifugal pump to the main pulp 
distributor. At this point old sand tailings, 
previously pulped in water by a vortex mixer, 
are also delivered by pumps, and the pulp
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now consisting of current ore and old tailings 
is divided evenly for the classification units, 
viz., 1 primary and 1 secondary cone for 
each of the seven tube-mills. The overflow 
of the secondary cones is the finished product, 
“ One product pulp,” which has a grading 
of approximately 80% minus 200 mesh. 
This flows to 50 ft. diameter slimes collectors 
for settlement and subsequent cyanide 
treatment, the water being returned to the 
mill-water storage tanks.

The underflow of the primary and 
secondary cones is fed into the tube-mills, 
where fine grinding takes place. Each carries 
a load of 7 tons of pebbles, and revolves at 
28 r.p.m. The tube-mill discharge flows

After crushing, the concentrate pulp flows 
over an amalgamating plate, where the free 
gold is extracted in the form of amalgam, 
the gold from which, after retorting, is cast 
into bars, the fineness being approximately 
930 parts per 1000. In this process, 78% 
of the current ore value is obtained, the sub
division percentage being—mill blanket 
concentrates 44% and blanket machine 
concentrates (tube-mill circuit) 34%. The 
tailings from this concentrate treatment join 
the tube-mill discharge pulp, prior to its 
elevation and distribution over the blanket 
machines, the whole forming a closed circuit.

Cyanide Treatment. — The settled slimes, 
(One Product Pulp) after surplus water has

F i g . 1 2 .— C o n v e r t e r  S e t  f o r  W a r d - L e o n a r d  H o i s t  a t  4 0 t h  L e v e l , H e a t h c o t e  S h a f t .

to a 6 in. centrifugal pump which elevates 
same to a pulp distributor from whence it 
flows evenly over fourteen blanket machines 
(see Fig. 13). Each machine has an endless 
belt of jute cloth to which blanketing 
72 in. wide is sewn. The area of blanket 
exposed is 30 sq. ft. and is carried by two 
12 in. diameter rollers. The gold here caught 
as concentrates is washed off by water sprays 
and pumped to the concentrate stock tank, 
the tailings flow to the tube-mill circuit for 
classification, etc.

Concentrates T  reatment. — Concentrates
obtained from mill blankets together with 
those from the blanket machines within 
the tube-mill circuit are sluiced from their 
stock tank into one of two 5-stamp mills of 
light weight stamps, each mill being fitted 
with a fine screen of 1,000 holes per sq. in. 
2—3

been decanted is transferred in cyanide 
solution from the 50 ft. diameter slime 
collectors to Pachuca tanks by geared three- 
throw pumps with 9 in. plungers, where the 
charge is air-agitated for eleven hours, the 
cyanide strength being 0-045% KCN and 
protective alkali 0-002% CaO, the pulp 
density being kept at approximately 60% 
solids, 40% solution. Filtration of the pulp 
is effected in a Butters vacuum filter of 100 
leaves, each 10 ft. long by 5 ft. deep, and by 
an Oliver vacuum filter of the revolving 
drum type, the size being 14 ft. diameter 
by 18 ft. long with 792 sq. ft. filtering area 
and revolving at 1 revolution per 61 minutes.

The filtered and washed solids from the 
plants constitute the residue and after pulping 
are pumped to waste, their value being 
approximately 5 grains of gold per ton.
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The filtrates are pumped to clarifying 
tanks, which, being provided with matting 
on which rests a layer of sand, assures the 
solution being perfectly clear before its 
passage through the five extractor boxes 
where the gold is precipitated on the zinc 
shavings with which the compartments are 
loosely packed. The “ clean up ” or gold 
recovery is effected by screening the zinc 
shavings in water, the coarse product being 
returned to the extractor boxes, whilst the 
finer gold-zinc slime is vacuum dried, roasted, 
and subsequently smelted in graphite 
crucibles in oil-fuel furnaces, the resultant 
bullion having a fineness of about 600 parts

reared on the company’s property. The 
artisan class learn readily and after a training 
extending over a period of not less than five 
years, an underground worker may present 
himself for examination by the Government 
Inspector of Mines, and if considered satis
factory, is given a metal disc and a certificate 
as a certified blaster, timberman, machine- 
man, engine driver, etc. There are approxi
mately 1,500 employed underground, and 
there is European supervision on each of the 
three 8-hour shifts. Wages are paid to the 
contract labour on a system of contract 
bonus, for all stopes and development 
points, and company wage men are paid

F i g . 1 3 .— B l a n k e t  M a c h i n e s  i n  C h a m p i o n  R e e f  M i l l .

per 1,000 and being refined by air blowing 
(Rose’s Bessemerising process) up to 760 per
1,000 gold approximately before being sent 
to the Mint.

Gold extraction on the current ore by 
cyanide treatment is 20%, the total overall 
percentage being 98% made up as follows
Gold from  Mill B lanket C oncentration  . 44%
Gold from  Tube Mill Circuit B lanket

M achine C oncentration . . . 3 4 %
Gold from  Cyanide Process T rea tm en t . 20%

98%

L a b o u r . —Although situated in Mysore 
State, which is essentially a Canarese country, 
it is curious to note that the Kolar goldfield 
labour was originally recruited almost entirely 
from the Tamil-speaking population of the 
Madras Presidency and the majority of the 
workers of to-day have been born and

a fixed daily rate. All the labour is paid an 
attendance bonus and there are two pay-days 
monthly. The company provides housing 
and a European official looks after their 
welfare. There is an excellent hospital for 
all the mines under the charge of four 
European doctors, and an Indian staff. 
Medical attention is free and sick and accident 
pay is on a generous scale.

The acknowledgments of the author are 
due to Messrs. A. F. Hosking, G. W. 
Richardson, H. A. Martin, and J. Keverne 
for their assistance in preparing this brief 
description of the Champion Reef mine, 
and to Indian Underground Pipe-Fitter 
Narasimhalu for the photographs which 
accompany the text. His thanks are also 
due to Mr. C. F. Heathcote, the Superin
tendent of the company, and to Messrs. John 
Taylor & Sons, for permission to publish.



CHROMITE IN THE SUDAN
By W. H. T Y L E R , M.Sc.

A  description of a  new  area of chrom ite-bearing serpentines in the Sudan.

Some 400 miles from Port Sudan, on the 
Kassala branch of the Sudan Government 
Railways, lies a station called Qala en Nahl. 
It stands near a group of low hills, which 
are largely of serpentine and which form 
part of a considerable mass of basic and 
ultra-basic rocks. During 1930-32, the author 
was able to make a geological sketch map of 
some 1,000 sq. miles of country in this region, 
whilst examining chromite and asbestos 
deposits on behalf of Tanganyika Concessions, 
Ltd., by whose courtesy he is able to produce 
these notes. It was on the Sudan Govern
ment Survey plane-table map, scale 1/50,000, 
that the geological features were plotted. 
The map used here as an illustration 
(Fig. 1) is a smaller-scale reproduction of 
some 28 sq. miles only of the original map, 
but it includes one of the more interesting 
masses of ultra-basic rocks, as well as most 
of the other types outcropping over the 
larger area.

It is hoped that this brief account of the 
district will prove of interest to both mining 
engineers and geologists, as it concerns 
a newly-discovered mineralized region in 
Africa where no detailed geological mapping 
has been done previously.

T o p o g r a p h y .  —  The country is best 
described as a plain, standing some 1600 ft. 
above sea level and dotted over with hills, 
rising steeply out of it. It is only on and near 
the hills that hard rock outcrops can be seen, 
since by far the greater proportion of the area 
is covered with black cotton soil, forming 
perfectly level stretches of featureless 
country. The largest mass of hills, on the
1,000 sq. miles of territory mapped, is at 
Qala en Nahl and shown on the accompanying 
map (Fig. 1). The highest point of this only 
rises to 2,167 ft., that is, 510 ft. above plain 
level; Qala en Nahl station standing at
1,657 O.D.

The rivers are merely the flood drainage 
channels which carry off the storm water 
during the rainy season, lasting from June to 
September. The storms are very local and 
the rainfall is little over 25 in. per annum. 
The streams, for the most part, only exist 
near the hills, becoming lost as identifiable 
channels in the plains. None of them hold 
water in the dry season either at surface in 
pools, or at depth in their gravels.

The photograph (Fig. 3) taken looking 
north from the inside of the Qala en Nahl 
hills, shows the type of country and also the 
preponderance of plain over hills, even in 
what is one of the hillier districts.

G e o l o g y .—It will be seen from the sketch 
map that six rock groups have been distin
guished.

(1) Basal Series.
(2) Serpentines.
(3) Talc-carbonate rocks.
(4) Gabbros.
(5) Granites.
(6) Cotton soil drift.
The groups (2), (3) and (4) it is believed, 

belong to one period in the history of the 
area and were originally intruded about the 
same time. In the following brief description 
of the geology, they are treated together.

(1) The Basal Series.—This consists of a 
series of altered sediments of considerable 
apparent thickness. Outcrops are seen on 
both sides, and at the north-east end of the 
eastern leg of the " V ” of the Qala en Nahl 
hills. Here chlorite, mica, and graphitic 
schists and phyllites can be recognized 
and at one point a lenticular bed of marble, 
which represents what was originally a thin 
limestone in the sediments, appears. In 
places the mica and graphite schists contain 
large and beautiful pseudomorphs after 
pyrite, which lie about like dice on the 
weathered surface of the rock.

The rocks have been crushed, the strike 
of their foliation being generally some 40° 
east of north at Qala en Nahl. They all 
appear to be either vertical, or to dip 
very steeply to the south-east. The direction 
of dip is the same on both sides of the eastern 
leg of the Qala en Nahl serpentine. A boring 
put down for water at the Qala en Nahl 
station, entered mica schist, belonging to 
the same series, after passing through the 
cotton soil.

Much larger areas occupied by these rocks 
lie to the south-east of Qala en Nahl and they 
have been recognized as far away as 28 miles. 
Here the rocks form low ridges which have 
resisted weathering to the general plain level, 
owing to their having been hardened by the 
intrusion in these places of quartz reefs. 
Over these wider areas of outcrop, the strike 
of the foliation is some 20 to 30° east of
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B E I L A ES S A M I N A  WAD TU W E IR RLY S TA TIO N  W R A N G E  QALA E .R A N 6 E  QALA

COTTON SOIL GRANITE S E R P E N T I N E TALC C A R B O N A T E  ROCK B A S A L  S E R I E S

F i g . 2 . — S u g g e s t e d  S e c t i o n  a l o n g  L i n e  A - B  o n  F i g . 1.

north. Considerable modifications of this 
general strike can be seen to have been 
caused in places by local disturbances and 
contortion is sometimes evident.

At Jebel es Samina, about two miles 
east of Jebel Beila, there is a limited and 
somewhat obscure outcrop of a garnetiferous 
hornblende schist. This, it is believed, 
belongs to the Basal Series, but shows a 
greater degree of metamorphism and is 
probably a rock of different origin from 
those of the main outcrops. The series is 
unfossiliferous and any suggestion as to 
the age of the rocks can only be made by 
comparison with other similar areas.

(2), (3) and (4) Serpentines, Talc-Carbon ate 
Rocks, and Gabbros.—The hills of Qala en Nahl 
and those close by are largely composed of 
rocks of these groups. For eight miles to the 
south-east of Qala en Nahl range, no similar 
rocks are seen. Then an irregular dyke of 
serpentine, intruded into basal rocks, varying 
in width from one hundred yards to half 
a mile, can be traced intermittently for five 
miles, where it joins a further large mass of 
a similar order of size to that of Qala en Nahl. 
In all, these rocks were traced over an area

30 miles in length from north-west to south
east.

The serpentines form the larger proportion 
of these groups. They are varied in appear
ance, showing a variety of colours ; pale 
green, dark blue-green, green speckled with 
white, green speckled with black and a 
variety of brown and yellow weathered 
surfaces. One massive variety gives a shining 
crystalline fracture. This is due to the 
occurrence in the serpentine of crystalline 
magnesite. Other outcrops show fissures 
filled with the chalky variety of magnesite 
and the main mass of this rock is usually 
dull white in appearance owing to its content 
of non-crystalline magnesite.

Large masses of the rock are silicified ; 
the silicification being due, it is believed, to 
the action of solutions from the later granite 
intrusion. In one place, a line of silicification 
appears to be a continuation of a quartz 
reef. Silica appears to have been deposited 
at one point from solution in a fissure, and 
further on, where the fissure ended, the same 
solution replaced the serpentine.

Some of the serpentines show evidence 
of crushing ; in places being broken into a

F i g . 3 . — V i e w  a c r o s s  t h e  Q a l a '  e n  N a h l  H i l l s .
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short-grained rock and at others appearing 
somewhat schistose, with the development 
of talc.

In  most of the masses of serpentine, 
irregular and often lens-shaped masses of 
a Talc-Carbonate Rock occur. Several of 
these are shown on the map, the largest 
being in the western ridge of the Qala en Nahl 
range. This one is two miles long and three- 
quarters of a mile wide at its broadest part. 
There are however many others of all sizes 
down to a few feet long and a few inches 
wide. The rock is a mixture of talc and 
magnesite, varying in texture from fine
grained to extreme coarseness, with masses 
of talc up to six inches in diameter and 
crystals of magnesite two inches long. The 
fine-grained variety is however, the common 
type.

This rock is often speckled with tiny 
crystals of magnetite and chromite, and in 
one mass, shining flakes of ilmenite. It 
shows marked foliation, the strike of which 
is parallel to the long axes of the masses. 
This strike varies in direction, as may be

F i g . 4 . — A d i t  i n  T a l c - C a r b o n a t e  R o c k .

clearly seen from the he of the masses as 
mapped.

The photograph of the adit (Fig. 4) 
driven into the talc-carbonate rock shows, 
in the top left-hand corner, how the rock 
weathers with a smooth surface, and above 
the timber, the typical fracture of a foliated 
rock, broken into at right angles to the strike 
of the foliation. The outcrops of the rock 
have very interlocked boundaries with the 
serpentine, long fingers of the two rocks 
alternating and lying side by side and lenses 
of talc-carbonate rock lying in serpentine 
and vice versa.

A shaft sunk on a junction of the serpentine 
and the talc-carbonate rock showed slicken- 
sides at the contact and a complete lens of 
serpentine in talc-carbonate rock. This is 
illustrated in Fig. 5, which is a sketch of the 
shaft side, and it appears that the lens of 
serpentine has been torn from the main 
mass by earth movements.

Almost all these masses of talc-carbonate 
rock have a core of a quartz-magnesite 
rock almost free from talc running practically 
the whole length of their strike. The majority 
of this rock is a fine-grained mixture of 
quartz and magnesite, but the weathered 
surface sometimes shows a fine filligree of 
quartz stringers standing out above a smooth 
weathered surface of the ground mass. The 
cores vary in width from a few inches up to 
20 ft.

The opinion formed in the field by the 
author, was that these talc- and quartz- 
carbonate rocks were originally serpentine, 
since altered by carbonate solutions. The 
central axes of the larger masses may be lines 
of major dislocation in the country, up 
which the solutions rose.

Inside the north end of the two limbs 
of the Qala en Nahl range, lie a number of 
small hills composed of an altered gabbro. 
This rock again appears a t Jebel Zein el 
Abidin and Jebel Fau, to mention the 
places shown on the map. Fifteen miles 
to the south this rock again appears, 
intimately connected with a large mass of 
serpentine.

The rock presents a green and white 
mottled appearance and has been much 
altered. The green mineral is largely 
hornblende and the white a mixed aggregate 
from the breakdown of felspar. The intimate 
connexion of these gabbros with the serpen
tines seems to indicate that they are the 
products of the same phase of activity 
although it was not possible to note any



AUGUST, 1932 87

definite field evidence of their order of 
intrusion.

(5) Granites.—Jebel Beila, seen in the 
extreme north-west of the map, is composed 
of granite. This with part of Jebel Kartot, 
further to the south, is the only granite 
shown, but these are only two of several 
large granite outcrops.

South from Beila, a line of hills composed 
of granite extends for twelve miles. Again, 
seven miles due south from Qala en Nahl, 
large and small granite hills appear. To the 
north-east of these last-mentioned hills, but 
separated from them by country of basal 
rocks, a further low-lying mass of granite 
outcrops. Some outcrops are of a normal 
biotite-granite and some contain hornblende. 
Some only show gneissic structure and 
it is possible that there may have been two 
periods of granite intrusion. The author’s 
interest however was centred mainly in the 
basic rocks and he collected very little 
information about the granites.

That the granites are newer than the 
serpentines is proved by the fact that 
pegmatites of exactly the same type as can 
be seen in Jebel Beila, are intruded into 
serpentine some two miles to the east 
of the main granite mass.

(6) Cotton Soil.—This is a fine black soil, 
very friable and traversed by wide cracks 
when dry, but becoming a black mud, 
almost impossible to cross even on foot, when 
it becomes wet in the rains. G. W. Grabham, 
the geologist to the Sudan Government, 
considers that the cotton soil, in the area 
under discussion, probably originated as 
wind-blown dust from the northern deserts, 
deposited on reaching the tree-clad areas. 
This explanation of its origin certainly 
fits the facts the author was able to observe 
over the limited area in which he worked. 
Similar deposits however, which the author 
has observed in central and eastern Africa, 
also known as “ black cotton soil ” can be 
explained as the product from the breaking 
down of lavas and tuffs, particularly those 
of basic composition, and it appears possible 
that a variety of processes may give rise to 
similar deposits.

C h r o m i t e  a n d  A s b e s t o s .—No detailed 
account of these deposits can be given at 
present, since they are still under examination 
with a view to exploitation. The chromite 
occurs both in the serpentine proper and 
in the talc-carbonate rock. It is found in 
masses with a variety of shapes, often lens
like, and outcrops have been found every-

Fig . 5.— L e n s  o f  S e r p e n t i n e  i n  T a l c - C a r b o n a t e  
R o c k .

where where the ultra-basic rocks appear at 
surface.

The asbestos, which is chrysotile, is found 
in one particular type of serpentine; a 
blueish-green variety, weathering to pale 
green and yellow. Its appearance is very 
characteristic and easily recognized in the 
field. It is full of open fissures and when 
found, almost invariably carries asbestos.

S t r u c t u r e .  —  Briefly, the evidence 
indicates that the history of the region was 
as follows :—A series of sediments, the oldest 
rocks in the region, were intruded by the 
ultra-basic rocks and the gabbros. Pressure 
acting at right angles to a north-east and 
south-west line then set up a foliation in this 
direction. Later the granite was intruded 
as a large batholith, now only seen out
cropping over a limited area, but probably 
underlying a great deal more of the country 
occupied by the older rocks. Lastly the
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cotton soil was deposited after the country 
had been denuded to the present surface level 
of the older rocks.

In an area where only such a small percen
tage of the country shows rock exposures, 
it is very difficult to put forward anything, 
but a very tentative idea of the general 
structure and the section shown in Fig. 2 
from N.W. to S.E. should only be regarded 
as such.

All the junctions between the basal series, 
the serpentines and the talc-carbonate rock 
are represented as faulted. Two of them 
can be demonstrated in the field to be so 
and there is no definite evidence concerning 
the others. The strike of the two proved 
faults is east of north, one being the junction 
between the basal schists to the east of the 
east limb of the Qala en Nahl hills and the 
serpentine, and the other, the junction

between the talc-carbonate rock and the 
serpentine of the west limb of the range.

C o n c l u s i o n .—Some ten miles to the south
east of the Qala en Nahl range there is another 
large mass of fresh rocks varying in composi
tion from diorite to gabbro and clearly of a 
different age from those appearing on the 
map, so that the region is one of distinct 
interest. The map as produced here is not 
meant to be any more than the result of the 
rapid plotting of surface outcrops, but 
several major structural lines suggest them
selves and are probably capable of further 
development.

Many of the rock types suggest a com
parison of the area with the chromite-bearing 
country of Selukwe, Rhodesia, and it is 
hoped that detailed petrological work, which 
is being undertaken, will show how far this 
comparison holds good.

DERBYSHIRE MINING
By L E S L IE  B. W IL L IA M S , B.E .(Sidney), M.I.M.M.

T h e  au tho r gives some account of the  history of D erbyshire  mining and of the customs w hich govern it.

The history of lead mining in Derbyshire 
has never been written in its entirety. 
The industry does not loom large in statistics 
of world production, but it is probable 
that at one time its proportion of European 
output was considerable. It occupies, how
ever, a very important place in the more 
intimate social history of the county and 
it is so bound about by the records and 
traditions of the past that it has made no 
response to modern influences. It is perhaps 
typical of England in this that it has never 
been passive, but resistant to outside 
influences, and whatever progress it has 
made has been made grudgingly and well 
behind the thought and invention of younger 
countries. As a typical instance of this 
(a minor one it is true) no man may take 
below ground more than four pounds of 
explosive at a time. It is handed out to 
him at the surface and he carries it with 
him into the cage by which he descends to 
his working level. Modern usage elsewhere 
prohibits the handling of explosives in this 
way. The four pounds is his day’s supply. 
The law which says so is fifty-five years 
old and measured from the point of view of 
modern metal mining that is a long time, 
but it is nothing to the antiquity of the

customs, which governed the conditions of 
lead mining for many centuries, and which 
were embodied in the civil law of England 
only 80 years ago.

To come into close contact with Derby
shire mining then, is to step into the past. 
Where but here for instance could it be 
possible to find to-day a serious and pains
taking official whose function it is to measure 
in a cumbersome trough of wood (capable 
of holding about 15 pints of water) ores 
of lead “ washed and made merchantable ” 
by hand—setting aside every thirteenth dish 
as the portion due to the Lord of the Soil— 
his “ lot ” as it is called—weighing a dish 
now and again and solemnly recording 
the fact tha t such and such a man had 
obtained so many loads (nine dishes to 
a load) and so many dishes of ore and that 
the dish of this ore weighed so many pounds ? 
(There is such an official and he does so 
to-day and would so measure and so act 
if he were confronted with the output of 
one of the great lead mines of the world 
if it happened to be in the King’s Field 
in Derbyshire.) Or to learn that the dish 
by which he measures can only be certainly 
correct if it has been tested against a certain 
brass dish, which Henry V III is supposed
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to have had made, and if that testing has 
been done by first filling the Brass Dish 
with Turnip Seed and pouring the seed 
into the dish which is to be tested ? Or 
again to see this same official with arms 
extended, his hands touching the extended 
finger tips of a man on either side of him, 
marching the three abreast,1 from the mine 
to the nearest highway, thus marking out 
for the miner his road to the King’s highway

These notes pretend only to touch on 
some of the lighter and more evident aspects 
of the past. They are in no sense anything 
more than excursions into the open places 
of the history of mining in Derbyshire— 
the mere fringes of the field of discovery 
that lies waiting for the serious student 
of events that brought the very kings and 
common men of England into common 
touch. The scene is near, or in, the King’s
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“ ad portandum et cariandum ” his ore 
thither without reference to the Lord of 
the Soil ? Or, at his annual or half-yearly 
court hearing the Steward calling on twenty- 
four or twelve men whose names are in his 
record as miners, to take an oath to do 
certain things in connexion with the mines, 
four being sworn at a time, each holding 
the bible in his right hand and at shoulder 
height, and each facing a different front as if 
ready to play some country game—and so 
on ? These things persist because the laws 
and customs require them, and they are as 
alive to-day as when Charles II came to the 
throne, or indeed as they were two or three 
centuries before then.

1 Or showing th e  w ay to  tw o m en following him  
w ith  arm s extended and  hands touching.

field, or fee, or feod. The Crown draws 
revenue, very small in these days, but still 
revenue, by a right which goes back to the 
13th century. Here, centuries ago a miner’s 
day was an 8-hour day—probably the first 
time that any labourer of any land worked 
only from 8 a.m. until 4 p.m. The village 
churches bear records of the terrors of 
the miner’s calling—on such and such a 
day this man was “ damped,” that is to say, 
killed by methane. If he were overcome, 
but not killed, the remedy was to cut the 
turf and lay him with his nose in Mother 
Earth. The “ knocker ” too, could be 
heard at times—the “ noggie ” of Cornwall, 
or the " bergmann ” of the Austrian Alps— 
tap, tap, tapping with his elfin hammer. 
He stopped if anyone whistled—to-day
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to whistle below ground is to frighten the 
ore away for ever. The church which 
buried him when he died through gas, or 
by drowning, or by falls of earth, took 
from him, while he lived and worked, a 
tenth of his produce—the tithe, because 
the ore of lead was “ of a vegetability ” 
and therefore grew annually as standing 
crops do. If the Church could not get its 
tenth it took what it could get, as it does 
to-day by right of custom. No man could 
mine in any m an’s orchards and, therefore, 
there are orchards everywhere that bear 
only sour apples despised by small boys.

If lead enters into any man he is said to 
be “ bellanded,” because the Anglo-Saxon 
who wheezed, or was asthmatic, was said 
to be bellende—that is, “ roaring,” as we 
say now of a horse, and that is one of the 
symptoms of lead poisoning, and so on. 
All these things belong or belonged to the 
everyday life of a community tha t still 
sings its own praise :—

D erbyshire born  and  D erbyshire bred 
S trong i ’ t h ’ a rm  and  wick i ’ t h ’ ’ead.

Deep down in every man born of this 
county there is an indefinable attribute 
that makes him part of the past. He 
looks into the future but little, but will 
fight with blind instinct and without reason 
for some immemorial nothing that brings 
him neither goods nor benefits except the 
simple satisfaction of having preserved 
some nebulous right. He is the very essence 
of the past.

The first mention in printed English of 
this county’s mining was made in 1610, 
when the translation of William Camden’s 
“ Britannia ” (1586) was published. Camden 
was Clarenceux King of Arms, of the College 
of Arms. The work is a sort of history of 
England, Scotland, and Ireland, dealing 
chiefly with the more important families 
and their estates, but touching as well on 
points of interest associated with the trades 
and industries of each county. It so 
happened that at the time he wrote, two 
of the principal industries of Derbyshire 
were the brewing of ale and the mining of 
lead ores—both with their beginnings in 
the mists of antiquity. He was enthusiastic 
over both. Speaking of Derby he says 
rather sorrowfully—“ But now all the credit 
that it hath ariseth of the assizes there kept 
for the whole shire ”—his spirits rise as 
he continues “ and by the best nappie ale 
that is brewed there . . . This is the ancient 
and peculiar drink of the Englishmen and

Britons, yea, and the same very whole
some.”

Later he speaks of Peakland—
Verily I th in k  th a t  P liny  spake of th is  co u n try  

when he said “ in B rita in  in  th e  verie  c ru s t of th e  
ground w ithou t any  deep m ining is g o tten  so g reat 
store of lead th a t  th ere  is a law  expressly m ade of 
purpose forbidding m en to  m ake m ore th a n  to  a 
certain  s tin t ” : Fo r (he continues) in  these  m ountains 
fertile lead stones a re  daily  digged up in  g reat 
aboundance which upon th e  hill tops, lying open 
to  th e  west winde when th e  w estern  winde begins 
to  blow th e y  m elt w ith  m ig h ty  g rea t fires of wood 
in to  lead in  troughs or trenches w hich th ey  dig of 
purpose for i t  to  runne in to  and  so m ake it  in to  
sowes. N either only lead, b u t stib ium , also called in 
th e  apothecaries shops, an tim ony , is here found by 
itself in  veines which m inerall all th e  wom en in  
Greece used in  old tim e to  colour th e ir  eyebrows 
w ith.

The “ veines ” of stibium are open to doubt, 
at least, and Pliny was probably referring 
to the south-west of England and not to 
Derbyshire. The water for the nappie ale 
came from wells in the limestone—the river 
waters were not used—at least in later 
times—and it is probable that the bulk 
of it came through the lead-bearing measures 
and kept them drowned until wars and the 
invention of steam-driven pumps made it 
possible for the lead to be mined.

Camden is quoted because his is the first 
printed reference in English to the lead 
mining industry of Derbyshire. At the 
time he wrote, England had been through 
an important mining revival under the 
fostering care of Elizabeth. Various 
monarchs had taken a spasmodic interest 
in England’s metals, but this interest was 
confined chiefly to silver and to tin because 
of the value of both of these to  the revenues, 
the former for its intrinsic value as a Royal 
metal, the latter as an article of trade. 
Elizabeth’s interest in the baser metals 
was inspired by the desire for the safety 
of her realm.

Beginning in 1561 she had, by 1564, 
given grants to Daniel Hochstetter 
and Cornelius de Voz, to the former (in 
association with Thomas Thurland, Clerk 
of the Savoy) " to dig and mine for all 
manners of ewers of gold, silver, copper 
and quicksilver ” in certain counties—to 
the latter, for “ allom and copperas and all 
ewers of metals that are to be found in 
digging for the said allom and copperas.” 
In the next year she gave a grant to 
“ Christopher Schütz (in association with 
our faithful and well beloved William 
Humphrey, Saymaster of our Mint within 
the Tower of London) to search, open,
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dig, mine and try all earths, grounds, soils 
and places of and in our Kingdom of England, 
etc., and of that part of Ireland known 
as the English Pale, except only the 
principalities and counties herein before 
exprest . . . , and for all other Minerals and 
Treasures likewise to  be found in the said 
earths . . . , and for tin and lead in such 
sort as by the Laws and Customs of our 
said Realm is or hath been lawfully used.” 

She had followed this up by forming 
in 1565, the Company of the Mines Royal,

and subsequently in the same t ear the 
Society for the Mineral and Battery Works, 
two joint stock companies with wide powers 
'the former of 24 shares and the latter 
36 shares, each divisible into four) for 
the purpose of controlling all operations 
connected with the finding and mining of 
ores of all kinds, of extracting the metals 
from them and of fashioning them for 
merchandising. Incidentallv, the grants 
made to Hôchstetter were transferred from 
Johann Steinherger to  him on September
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10, 1564, Steinberger having had them 
in 1561. The foreign mining and 
metallurgical experts had been brought 
over from Germany at the instance of 
Humphrey, “ Saymaster of the Mint.” The 
great Cecil (Lord Burghley) seems to have 
been the moving spirit in this business and
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he was no doubt prompted by the knowledge 
tha t a trial of strength would take place 
sooner or later between England and Spain. 
The efforts of the company were directed 
almost wholly to the production of copper, 
zinc, and silver, the first two for the pro
vision of munitions of war, the last, 
incidentally, arising out of the first and 
adding to  the coffers of the State.

The lead of Derbyshire does not appear 
to have attracted much attention, but the 
Company of Mines Royal was interested 
at least, because in 1593 Cornelius Avenant, 
citizen and merchant taylor of London, 
conveyed to the company an interest in 
the lead works in Derbyshire which he

appears to have obtained in 1582. The 
indenture, which he refers to as establishing 
the claim which he remised and released 
in 1592, was between himself and one 
“ William Bird, late citizen and mercer 
of London.” William Bird was treasurer 
to the company in 1567, so that Avenant’s 
interest had probably been obtained, 
originally, as a form of lease from the 
company itself. This is a very interesting 
point. Camden’s reference, slight as it is, 
definitely records tha t mining was being 
carried on at Wirksworth and Crich, and 
Cornelius Avenant’s works must have treated 
ore obtained from these places, if indeed 
the “ lead works ” were not actually mines, 
and not smelting plants.

But mining dates back at least to the 
Roman occupation and if the aboriginal 
inhabitants had any need or use for lead 
ores prior to this occupation they could 
have had them without trouble. The 
ore lay open to  the day in the caverns 
and joints of the mountain limestone, 
which, with the shales and grits, forms 
the highlands known as the High and Low 
Peaks of Derbyshire (as in Anglo-Saxon 
days they were known as “ Peaclond ” ). Pre- 
Roman pommels of swords, and celts made 
of lead have been dug up and most, if 
not all, of the relics of the Bronze Age in 
England and Scotland contain lead. (Pre
sumably, it was associated with the copper 
and not the tin of the bronze alloy and it 
came almost certainly from Cornwall, which 
county alone carried the three metals.) 
While tradition confidently names a number 
of caverns in the limestone of Derbyshire 
as being Roman work, evidence afforded 
by relics of such things as tools has been 
exceptionally meagre. In the case of one 
so-called Roman cavern at Matlock, which 
is visited annually by many people, con
temporary evidence is fairly clear that it 
was never worked till about 1820.

Despite the absence of relics, however, 
it is reasonably assumed that the Romans 
did work here because of all the pigs of 
lead of undoubted Roman make found in 
England, five belong to Matlock.1 One bears 
the mark of Hadrian. Another is referred 
by archaeologists to 50 B . C .—reference 
that is almost certainly wrong. Several 
of these pigs bear the letters EX ARG, 
etc. The inscriptions in which these letters 
occur have been variously interpreted, but

1 See H u n t, "  B ritish  M ining.”
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almost invariably are assumed to mean 
“ free from silver.” T. Wright suggests 
that the word LUT, which occurs in associa
tion with them on several pigs signified 
that they had been “ washed ” free from 
silver. In one case, instead of LUT, the 
word is LUTUD, but this seems to have 
escaped his notice.

Derbyshire lead does not carry silver 
in quantity sufficient to make its recovery 
possible by any means at the disposal of the 
Romans. In any case it is more than 
doubtful if the words could have such a 
meaning in Latin. The simplest explanation 
is that LUTUD stood for Lutudarum, 
identified with the present city of Chester
field and lying on the main Roman road 
between Derby (Derventio) and York, the 
capital, that there was a depot at Lutudarum 
for the lead fields of the vicinity, and that 
the inscription means merely that the pig 
bore the brand of its own district and 
belonged to, or was destined for the depot 
(argentarium), bank, or treasury (argentaría) 
at Lutudarum.

These pigs are all that remain of the Roman 
work in Derbyshire and beyond the above 
there is no evidence that they were actually 
made in Derbyshire. Judging from the 
amount of ore that was left on the surface 
to be worked in periods subsequent to the 
Norman occupation with no better tools 
than the Romans had, the latter did not 
bother much with Derbyshire. They had 
more lead than they could deal with much 
nearer the capital and ports, and their 
greater need was for tin, copper, and silver. 
In Anglo-Saxon days mines at Wirksworth 
were in possession of the Crown, or at any 
rate in that of a representative of the royal 
house of Mercia. Pilkington1 quotes 
Dugdale’s “ Monasticon ” to record that 
in a.d . 714, the Abbess of Repton (then 
the capital of Mercia) sent a coffin of lead 
to Croyland Abbey (founded 713) to bury 
a saint in, and that later (a.d . 835) the 
Abbess Kenewara gave to a notable the 
right to mines on certain conditions, which

1 "  A View of D erbyshire,” 1792.
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included the gift of so much lead to the 
church at Canterbury.

In Edward the Confessor’s time the 
manors of Bakewell, Hope, and Ashford 
held from the king and “ paid ¿30 and 
five cartloads of 50 sheets y ea rly ; but 
in the time of the Conqueror it paid 
¿12 6s. only.” (They were first called 
manors in Edward’s day.) The preceding

extract is taken from the Domesday Book 
which records seven mines at various places 
in the Peak. Peveril’s Castle at the Peak 
is said to have been roofed with lead 
(Pilkington). These meagre details represent 
almost all that is known or recorded of 
lead mining in Derbyshire up to the Norman 
conquest.

( To be continued.)

The I.M.M. Benevolent Fund
The following further subscriptions to

the Benevolent Fund of the Institution have 
been received during the past month :—
John  Taylor and  Sons . • ¿50 0s. Od.
J. A. Agnew ■ ¿10 10s. Od.
H. E . P ro p rie ta ry  (New), L td. . ¿10 10s. Od.
T ransvaal Agency, L td . ■ ¿10 10s. Od.
E . H . CliSord . ¿10 0s. Od.
E . H ibbert . . . . ■ ¿10 0s. Od.
R. A nnan . . . . • ¿5 5s. Od.
Johnson M atthey  and  Co., L td . • ¿5 5s. Od.
G. W . Campion . ■ ¿5 0s. Od.
G. W . G ray . ■ ¿5 0s. Od.
H . C. R obson . /3 3s. Od.
A. F. S trick land  . • ¿3 3s. Od.
A. H . H iggins • ¿2 2s. Od.
E dw ard  H ooper . • ¿2 2s. Od.
H. K . P icard  (additional) . /2 2s. Od.
A. T. R oberts • ¿2 2s. Od.
H . B relick . . . . ■ ¿1 Is. Od.
P. St. J. Dixon • ¿1 Is. Od.
C. H . F e ld tm ann  . • ¿1 Is. Od.
R . R aw don Johnson • ¿1 Is. Od.
A. A. Jones. . / I Is. Od.
J. C. Stokoe ¿1 Is. Od.
Previously  acknowledged . ¿427 10s. Od.

T o ta l . . . .  ¿570 10s. Od.

LETTERS t o  t h e  EDITOR
Gold in Kenya and Uganda

Sir ,—May I be permitted to draw atten
tion to some inaccuracies in the article 
in your May issue ?

1.—Officers of the Geological Survey of 
Uganda have been lent to  Kenya, for various 
purposes, on no less than four occasions, 
not only two.

2.—Uganda had two official geologists, 
not only one, in 1919—namely, Mr. Simmons 
and myself. At the present time the 
European staff of this office numbers four, 
but for purposes of “ economy” it has to 
be reduced to two by 1934.

3.—When you speak of the Nile valley 
in East Madi I presume you mean West 
Madi, although traces of gold have been 
found in East Madi.

4.—I would not care to  say tha t the 
occurrence of alluvial gold in the Kafu 
valley has been fully investigated. It has 
received good preliminary investigation.

5.—As to gold in the Kigezi district, 
nuggets weighing a good deal more than 
half a gramme have been found and it 
cannot be said, so far as our experience 
goes, that the gold is frequently accompanied 
by native copper, nor is the copper coating 
you speak of anything but rare. Copper 
has been found in one stream only and 
only in one pit in that stream.

E. J. W ayland.
Entebbe, June 14.

Practical Control of Malaria

S i r ,—-You will, I am sure, allow me space 
in which to record an appreciation of the 
course in this subject recently held at the 
Ross Institute. It was under the personal 
control of Sir Malcolm Watson, who is not 
only in the front rank as regards knowledge 
and experience of his subject, but is also 
a good lecturer.

The course was essentially practical; 
a dozen or more highly-instructive films 
were shown, and on the last morning those 
attending were put through a test in 
Richmond Park, in which all came through 
successfully, although it is doubtful if 
they would have done so without the 
preliminary training which had been given. 
The course was free, although the instruction 
was worth a fee of several guineas, and in 
addition literature was liberally dis
tributed. No payment was asked for or 
expected, in spite of the fact that the work 
of the institute was carried on during the 
past year at a loss of ¿1,900.

The outstanding lesson of the course was 
that anti-malarial work brings about a 
great decrease in the incidence, not only of 
malaria, but of all other diseases. In view
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of this fact and its general importance to 
all mining men the facilities afforded are 
deserving of wider appreciation.

F r a n k  Y e a t e s .
London, July 18.

BOOK REVIEWS
A Manual of Determinative Mineralogy,

with Tables. By J. V o l n e y  L e w i s .
Fourth Edition, revised by A. C.
H a w k in s . C loth , o c ta v o , 230  p ages.
Price 18s. London: Chapman and
Hall.

This is the fourth edition of Professor 
Volney Lewis’ well-known book on the 
determination of minerals by means of 
their physical, optical, and chemical 
properties, revised by Professor Hawkins, 
of Rutgers University, New Brunswick. 
By omitting the repetition of descriptions 
of minerals in the different tables, which 
rather encumbered the earlier editions, 
Professor Hawkins has succeeded in reducing 
the size of the volume and in incorporating 
much additional information of great value. 
For some unexplained reason the chapter 
on optical methods, promised in the preface, 
occupies only a page and a half of descriptive 
matter, the remaining two pages being 
devoted to the usual optical data relating 
to transparent minerals. I t  is a serious 
omission these days, in a book dealing 
largely with ore minerals, to confine optical 
properties to transmitted light and to give 
no information about the examination of 
opaque minerals by reflected light.

W illia m  R. J o n e s .

A Key to Mineral Groups, Species, and 
Varieties. By E d w a r d  S. S im p s o n . 
Cloth, octavo, 84 pages. Price 10s. 6d. 
London : Chapman and Hall.

The task of finding the most recent data 
regarding many minerals is becoming in
creasingly difficult, owing to the rapid 
progress in research, and the absence of 
compendiums of mineralogy of recent 
publication. Larsen’s “ Non-opaque 
Minerals,” and Winchell’s “ Optical 
Mineralogy,” two highly-prized works, are 
incomplete in some particulars and there 
has been the need of a rapid and simple 
means of ascertaining the latest information 
about the composition and chief properties 
of diagnostic value of new minerals, and

the best source of detailed information 
regarding recent work on them in different 
countries. Dr. Simpson, mineralogist and 
analyst to the Government of Western 
Australia, is to be congratulated on the 
compilation of an extremely useful dictionary 
of minerals, which, at a glance, gives not 
only their composition, specific gravity, 
crystallographic system, and refractive index 
(indices in the case of anisotropic species), 
but gives also valuable references to recent 
publications on the various minerals. This 
information is clearly set out in columns 
and the mineral names are conveniently 
arranged in alphabetical order.

W il l ia m  R . J o n e s .

Water Diviners and their Methods. B y
H e n r i  Ma g e r . Cloth, octavo, 308 
pages, illustrated. Price 16s. London : 
G. Bell & Sons, Ltd.

The present work is an English translation 
of the fourth edition of Henri Mager’s “ Les 
Sourciers et leurs Precedes ” the translation 
having been made by A. H. Bell. In it, in 
addition to discussing methods of water 
divining, past and present, and the men who 
have used them, Henri Mager advances his 
own explanation and in conclusion describes 
the methods of water location and analyses 
which he himself employs. As giving an 
illuminating account of the leading water 
diviners, both of the present day and of past 
times, together with a description of the 
methods used by them and of numerous 
successes claimed by them, the book cannot 
fail to be of the greatest interest to everyone, 
be he believer or sceptic. There can be no 
doubt about the fact that water divining is an 
art, which is based upon certain phenomena 
which actually occur. Whether the reader of 
this book will go all the way with the author 
in his explanation and interpretation of these 
phenomena is entirely another matter, and 
is one which must be left to each individual. 
Be this as it may, the book is an interesting 
account of water diviners, their methods and 
beliefs, and if it is read as such, and not as a 
scientific explanation of water divination, it 
will be found to be of absorbing interest.

M u r r a y  St u a r t .

E * “ Copies of th e  books, etc., m entioned u n d e r th e  
heading “ Book R e v ie w s” can be o b ta in ed  
th rough  th e  Technical Bookshop of The M ining  
Magazine, 724, Salisbury House, L ondon, E.C.2
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NEWS LETTERS
BR ISB A N E

June 22.
Mount Isa.—It is expected the construc

tion work which has been going on at Mount 
Isa will reach completion by the end of 
July, and that with it the lead production 
will be increased from 3,500 to 5,000 tons 
a month. Mount Isa lead, it is stated, 
continues to be well received on the London 
market and all the output of the mine is 
being disposed of with the price stationary. 
The apex of output at Mount Isa since 
production began twelve months ago has 
just been reached, when for the seven days 
ended June 11 a quantity of 1,018 tons of 
lead bullion was recovered from 10,758 tons 
of crude ore. In the same week 880 tons 
of bullion was sent to Townsville for ship
ment to England. The third furnace is 
now ready, and work is proceeding with 
the installation of the new sintering 
machinery and a new unit to the Cottrell 
plant. The underground work in May 
embraced the continued operation regularly 
of the seven glory-holes on the Black Star 
section. From this lode hitherto only 
carbonates have been mined, but plans 
have now been prepared for the develop
ment of the sulphide ore-bodies at a greater 
depth. In the Black Rock section cut- 
and-fill stoping is in progress at the main 
lode stope on No. 2 level. The development 
work that was being carried out to the south 
on the sub-level, after having proved high- 
grade carbonate ore, has been stopped at 
E 24 winze. A west cross-cut from the winze 
at 132 ft. above No. 4 level confirmed ore 
expectations at the point reached. Prepara
tions are being made to develop the southern 
section. In the Rio Grande section the 
middle lode stope was operated continuously 
during the month. Both from the surface 
and from underground, diamond drilling 
was continued. Crystallena No. 1 bore
hole is now at a depth of 513 ft. In the 
underground drilling a vertical hole is being 
put down from G 23 west cross-cut, to 
intersect the Rio Grande lode at a point 
150 ft. below No. 4 level. Mr. H. A. Guess, 
vice-chairman of the Mining Trust, Ltd., 
interviewed at Mount Isa, said it is hoped 
that the Queensland Government can see 
its way clear at this critical juncture to 
ease substantially, through its railway freight 
rates, the burden of expenses for Mount Isa.

He added that, with lead at the lowest price 
in history, Mount Isa is making a splendid 
fight to keep going, and to keep employ
ment for its 1,200 or more workmen, even 
though each month the price received for 
its lead and silver is substantially less than 
the bare cost of operation; without regard 
to the interest on debentures. Of the mine’s 
expenses, 40% are for rail and ocean freights.

Mount Wandoo.—A report on the 
recently discovered Mount Wandoo gold 
mine on a lease in North Queensland held 
in the name of Mr. Alexander Macdonald, 
has been furnished to the State Depart
ment of Mines by one of the Government 
Geological Survey staff (Mr. J. H. Reid). 
The report is dated April 7, but has only 
just been published. Four shafts have been 
sunk on the lease, but from the point of 
view of work done and development of 
gold values, easily the most important is 
the Hardman or main shaft. The mine is 
in an area of shattered gneiss, with auriferous 
veins, which extends for a length of 14 
chains, with an undetermined width. The 
official report from the mine for May states 
that 12 men are now employed, chiefly on 
surface construction work. Development 
operations are being continued this month 
(June) in the Hardman and Wendy shafts.

Mount Coolon.—Work at the mines of 
the Mount Coolon Gold Mines, N.L., a 
British company operating at Mount Coolon, 
Queensland, was suspended some two or 
three weeks ago owing to a strike, which 
has since been settled. The cause of the 
strike was the refusal of the men to work 
single-handed the S49 type of air drill, 
demanding that a second man should be 
employed on each machine. The manager 
of the company states that this class of 
drill is light, is designed for single-handed 
work, and was only to be used at Mount 
Coolon when conditions were favourable.

Mount Morgan.—In the proposal for 
the working of the Mount Morgan mine, 
Queensland, on a larger scale, with assistance 
from the Federal Government, a decision 
has just been reached. The request of the 
company for an advance was submitted to 
a Commonwealth Industry, Mining and 
Works Sub-Committee, and a report has 
been obtained from Mr. H. W. Gepp, Con
sultant on Development to the Federal 
Government. The State Employment 
Council instituted by the Commonwealth 
Government has now recommended that 
an advance be granted of £15,000, chiefly
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for experimental work on lines recommended 
by Mr. Gepp ; and that the question of 
the granting of further advances (if any) 
be considered from time to time, based on 
progress reports and recommendations. 
These proposals mean the employment at 
an early date of 100 men, and it is hoped 
later of several hundred. Mr. Gepp, in 
his report, says the justification of his 
investigations at Mount Morgan is that 
recent experimental work has indicated 
a possibility of concentrating a considerable 
portion of copper and gold values into a 
small percentage of ore compared with the 
results from the original flotation process.

Great Boulder Find.—The company’s 
office, in London, of the Great Boulder 
Company, Kalgoorlie, Western Australia, 
has already been advised of the piercing, 
by diamond drilling, of a rich lode, 27 ft. 
in width, with most promising indications. 
Additional particulars, supplied here by 
the manager (Mr. J. Warrick), show that 
the geological indications are most favour
able, and that there is no apparent reason 
why the lode should not continue to a great 
depth. Being on the eastern side of the 
Great Boulder property, there is no danger 
of its coming into contact, as depth is 
attained, with the felsite porphyry dyke, 
which runs from south to north. The main 
lode, in its northern continuation, penetrated 
the dyke, and for some distance was 
embedded into it, but as the dyke had a 
westerly dip and the lode was running 
obliquely into it, it was thrown westerly, 
and in its downward pitch south passed 
into the Horseshoe Company’s property 
below the 2,650-ft. level.

Broken Hill Block 14.—Resolutions for 
the reconstruction of the Broken Hill 
Proprietary Block 14 Company have been 
unanimously carried at an adjourned meeting 
of the company, held in Melbourne. Mr.
F. G. White, who represented a large number 
of preference shareholders living at Broken 
Hill, announced that he had been authorized 
to say that rather than wreck the plan of 
reconstruction, the preference shareholders 
would support the original proposal, and 
would not persist in their opposition on 
the ground that they were not being treated 
fairly because of the existence of accrued 
dividends amounting to ¿15,000.

New Zealand Coal Strike.—According 
to advices from Wellington, New Zealand, 
the coal mines in the Waikato district, 
as well as those on the West Coast, are idle 
2—4

as a result of a strike on the part of the 
miners. The sole question at issue is the 
right insisted on by the owners that they 
shall engage or discharge miners at their 
own discretion—a right which the owners 
say is exercised by every other employer 
in New Zealand, but denied to the mine 
owners by the miners organization.

New Guinea Gold.—Passengers by
a steamer which recently arrived in Brisbane 
from New Guinea and Papua report that 
the gold dredge which a short time ago was 
put into operation at Bulolo is recovering
2,000 oz. of gold a week, and that two more 
dredges will be erected at Butawat, at 
the junction of the Bulolo and W atut rivers, 
New Guinea. At Edie Creek, on the Bulolo 
field, a mine named the Daydawn, owned 
by a Sydney company, is yielding 2 oz. 
of gold to the ton, while the mill crushes 
50 tons a day. The crushing plant is to 
be duplicated.

J O H A N N E S B U R G
July 7.

Central Rand.—Giving evidence before 
the Union Parliament’s Select Committee 
on the Gold Standard, Mr. P. M. Anderson, 
Manager of the Union Corporation, Ltd., 
stated that on the Central Rand the mining 
industry was getting beyond the economic 
range of the existing vertical shafts, and 
that unless at an early date it put down 
another row of deeper vertical shafts right 
from the East Rand Proprietary to Roode- 
poort, this ore would be lost. He saw no 
prospect of obtaining the capital for this 
purpose under existing conditions. Had 
the Union Government not clung to its gold 
standard policy the premium resulting from 
the sale of the output of the mines in 
devalued currency would have enabled the 
mining companies to contemplate the early 
commencement of work in connexion with 
these new super-verticals. I t  is under
stood that seven such shafts have been 
contemplated.

Low-Grade Ore Report.—It is under
stood that the report of the Low Grade Ore 
Commission has not yet been considered 
by the Cabinet and it is not likely that 
any action will be taken regarding it until 
after the return of Mr. A. P. J. Fourie, 
Minister of Mines and Industries, from the 
Ottawa Conference. Meanwhile the 
executive of the South African Mine Workers’ 
Union will prepare a reply to the majority
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report of the Commission. The report says 
that the workers will sooner or later be 
faced with the alternative of lower wages 
or no work.

Natal’s Sm all Gold Propositions.— 
A mining engineer who is inspecting gold 
properties in Natal states that there are small 
gold propositions, which are well worth 
working by the small man. They are situated 
where there is an ample and cheap supply 
of native labour and there is also a good 
water supply adjacent. Many of these 
properties could be equipped with a plant 
and production commenced right away. 
The engineer considers that a 5 dwt. recovery 
from these small mines, having regard to 
the cheapness of the labour and other 
favourable working conditions, will yield 
a satisfactory return on the investment, so 
long as the right man tackles the job and is 
not afraid to work himself. His idea is 
to secure these properties, in many cases 
on a royalty basis, and lease them to the 
small men, at the same time giving them 
the benefit of any technical direction 
required.

Vlakfontein.—It is stated that the Union 
Corporation’s work on the Lydenburg Gold 
Farms Company’s farm Vlakfontein No. 21, 
in the Far East Rand has had three results. 
The first is that it has proved the presence 
of the Main Reef Series and Kimberley 
Reef Series on the farm at no great depth. 
The second is that it has shown the Main 
Reef Series to lie almost f la t ; and the third 
is to indicate that the line of the sub-outcrop 
of the Main Reef series is considerably 
further east than shown by Dr. Mellor on 
his geological map of the Far East Rand. 
Work on the adjoining Marievale Nigel 
ground has also begun, and prospecting will 
be carried out by means of short bore-holes. 
The Union Corporation option on the latter 
property does not expire till 1935, by which 
time the value of the ground will have been 
thoroughly tested.

Africanadian Mines, Ltd. — Afri- 
canadian Mines, Ltd., has been placed in 
voluntary liquidation. The company was 
registered at Pretoria on March 11 last 
for the purpose of investigating certain gold 
discoveries in Namaqualand. I t  is under
stood that prospecting operations yielded 
very disappointing results. The company 
had a capital of £300,000 and was supported 
by ample financial resources in Canada.

Far East Rand.—Official information has 
now been published in connexion with a

scheme for the opening up of a virgin 
area nearly 9,000 claims in extent, including 
large blocks of Government ground, lying 
between the Daggafontein Mines and Sub 
Nigel properties on the Far East Rand. No 
mining difficulties as far as depth is con
cerned are anticipated on any of the new 
propositions. Nothing definite can be said 
with regard to values, but results of work 
on the Daggafontein Mines and the Sub 
Nigel, and the geological evidence, justify 
the belief that the Vogelstruisbult Gold 
Mining Areas and the East Daggafontein 
should develop into profitable enterprises in 
the course of the next few years, and com
plete the continuous chain of gold mines 
extending from Randfontein in the west to 
Sub Nigel in the east.

Far West Rand Prospects.—For some 
months past the geologists and engineers of 
the New Consolidated Gold Fields have been 
engaged on the correlation of the reefs on the 
Western Areas property (formerly known as 
the Western Rand Estates), and it is believed 
that when the result of their researches is 
published it will reveal very interesting facts 
regarding Far West Rand geology. Drilling 
is proceeding on Venterspost, one of the 
Western Areas farms and if this gives 
confirmation to the very encouraging results 
obtained by the previous owners of the 
property some 30 years ago and establishes 
the theories on which the geologists are now 
working, it is possible that several large gold 
mines will be established on the western 
extension of the Reef.

Aerial Survey of the Rand.—Arrange
ments are being made for the carrying out of 
a complete aerial survey of the present 
activities and future prospects of the Wit- 
watersrand mining industry. I t  is hoped 
that the survey will enable authorities to 
solve a number of geological riddles, including 
many points connected with the so-called 
Boksburg Gap and other occurrences of vast 
potential importance to the goldfields. The 
programme will, if carried out as at present 
contemplated, cover more than 600 square 
miles of country, from Springs to Rand
fontein in and possibly beyond. In this 
way it is expected to obtain an entirely new 
insight into the geological peculiarities of the 
Witwatersrand, and to establish links between 
formations in broken country, as also runs 
of reef in localities which have hitherto 
escaped the prospector’s eye.
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IP O H
July 13.

Industrial Adjustment. —  Since the 
beginning of this month miners have been 
adjusting their work to suit the new condi
tions resulting from the recent further 
restriction of output and among the problems 
arising is that of the disposal of Chinese labour 
surplus to the total that can be usefully 
employed on the mines during the next 
twelve months. On State land, in many 
places, especially among the foothills near the 
valle3's and lower slopes where mining has 
been or is still in progress, the secondary 
bush has been cleared and considerable areas 
prepared for cultivation of hill-rice and other 
food crops. So far as it goes this is an 
excellent solution of the difficulty', but it 
naturally has attracted those who have lived 
and worked near the hills, and where 
unalienated land is available, but does not 
yet suffice to meet the needs of or to attract 
discharged labour from the more closely 
occupied portions of the mining field. The 
Chinese Protectorate has again been besieged 
by crowds of labourers asking for repatria
tion. While man3_ have applied on their own 
initiative, a majorty7 have been sent b3* 
mine owners and managers, both Chinese 
and European, who state the3* cannot provide 
work. The F.M.S. Government has alread3- 
intimated that repatriation will only be 
approved to genuine decrepits, unempky- 
ables, and to such others as can prove the3T are 
so situated as to be unable to find employment 
or to pa3’ their own fares. The widespread 
distress in China itself does not 3-et greatty 
affect the districts in the provinces of Kwang- 
Tung and Fu-Kien from which most of the 
Chinese here have come, and if they are able 
to take even a few Straits dollars with them  
they benefit b3' a favourable rate of exchange. 
The considerable exodus of labour in and 
after August of last 3-ear consisted chiefty 
of mine workers ; but the present claimants 
of repatriation include an important propor
tion of others among whom are many who 
hitherto made a living b3' planting vegetables 
for sale in markets where miners took an 
important share of the produce. The 
impoverished condition of the mine empkyees 
has reacted upon the vegetable growers so 
that manyr of that class have been among 
recent applicants for repatriation. The 
following are the numbers, approximately 
of Chinese repatriated since April 1 of this

year from the State of Perak, excluding 
children :—

Chinese m ale labourers 
„  wom en „

T o ta l P e rak  only
Selangor i  
O ther S ta tes 1

A p ril  1 to E stim ate
June  30. fo r  Ju ly .

7,780 
570

8.350 3,000
4,000 'approx . only). 
iX early  a ll from  

Selangor.)

The Government have to finance all these 
approved repatriations, of which the total 
cost amounts to a very considerable sum. 
The above figures also serve to indicate 
what would have been some of the conse
quences in this co u n ty  of a general closing 
down of mines as proposed in the original 
B\-me scheme.

Labour.—The loss of acclimatized and 
locally experienced labour is a very serious 
matter for the mining industry here and 
every* effort should be made to keep those 
temporarify unempkyed available for the 
time when all good labour will again be 
required. A real shortage of Chinese labour 
would result in a serious rise in working 
costs. It must also be remembered that 
legislation is proposed to enable a tax to be 
collected from all aliens coming into these 
States, and if the mining field became short 
of labour the mines might have to organize 
recruiting and to provide cost of transport 
of labour from China. The mines would then 
have to finance the whole costs of recruiting, 
transport, and the tax pa3*able on landing. 
On the other hand the Federal Council on 
Juty 6 approved a resolution for special 
provision of $230,000 (Straits) towards the 
cost of repatriation of Chinese up to the end 
of the current month after which further 
provision might have to be asked for.

Grouping.—In the Federal Council on 
July 4 the following particulars wTere given 
in reply to a question as to how man 3- mines 
grouped under the Tin and Tin ore ( Restric
tion; Enactment 1931 had now absolutety 
ceased mining operations :—

Chinese M ines Worked 
M ines. by Dredges. 

P e ia k  . . .  16 11
Selangor 13 8
Xegri Sem bilan . 2 1

T o ta l F.M.S. . . 31 20
As the question specified Chinese mines 
and did not mention European-owned 
open-cast mines, of which some are known 
to have closed down on grouping, it appears 
that the above total is not complete for all 
open-cast and lydraulic mines. During
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the first six months after restriction came 
into effect the policy of the Government with 
regard to grouping was very fair and reason
able. I t  was never intended that grouping 
should be so used as to enable mines to be 
shut down and labour to be discharged which 
would otherwise have been kept working. 
The formation of very large groups or pools 
under the control, as to their output, of 
a few individuals, tends to facilitate closing 
down and discharge of labour in order to 
permit the whole group quota to be very 
profitably produced by a few of the mines in 
the group ; and it is obvious that in such 
organizations it must be profitable to shut 
down as many as show only a small margin 
of profit in order to make a bigger margin by 
producing only at a few cheaply-worked 
centres. This policy does not tend to the 
production of a smaller total of ore for export, 
but it does tend to increase the proportion of 
labour discharged, and to restrict local 
expenditure, while the profits go into the 
pockets of the few who control the cheaply- 
worked units. All reasonable and proper 
purposes of grouping would probably be 
served by fixing a maximum of say ten 
units in any one group with sufficient 
discretion left to the Warden of Mines in 
each State. In view of rather loosely- 
expressed promises as to grouping facilities 
made to the Chinese when their agreement 
was sought in connexion with the proposed 
reduction of quotas, which is now effective, 
it may be more difficult than before to 
regulate the formation of groups including 
a large number of units. Some further 
regulation seems also to be required in 
connexion with the disposal of ore won by 
holders of “ dulang ” passes to prevent their 
being used in collusion with ore buyers for 
sale of stolen ore.

A s s e s s m e n t  C o m m i t t e e s .—When 
originally appointed it could not have 
been foreseen that the period would run into 
years during which the services of unofficial 
members of assessment committees would 
be required. I t  now seems desirable that the 
mining communities as represented by the 
Chamber of Mines and other similar organiza
tions should have an opportunity at least 
once a year of proposing to the government 
who the unofficial members of the assessment 
committees should be for the next twelve 
months and that no unofficial member should 
be appointed for two consecutive periods.

Gold in Pahang.—Individual licences 
for prospecting and mining for gold in

Pahang have been issued since 1929 for 
certain specified areas in the districts of 
Lipis, Raub, and Bentong. Most of the 
known gold-bearing areas, excluding river 
beds, are covered by prospecting licences and 
permits. In the river systems many people 
are employed washing with the wooden 
pan, or “ dulang,” with which they are skilled.

W orkm en’s C o mp e n s a t i o n  E nact
ment.—The original enactment was passed 
in 1929 for the F.M.S., but was not brought 
into force pending the passing of a similar 
law in the Colony of the Straits Settlements. 
In the Federal Council Meeting on July  4 
representatives of planters and miners 
expressed general agreement with the 
principle of the Bill, as now amended, to 
come into line with the law in the Colony, 
but requested postponement of its applica
tion in the interests both of labourers and of 
employers of labour. The Governor said 
there had been communications from the 
Secretary of State for the Colonies on the 
subject and the enactment could not any 
longer be postponed.

Decentralization.—The necessity for 
retention of the Senior Warden of Mines in 
an executive capacity while restriction 
remains in force has been acknowledged on 
behalf of the Government, and in the recent 
Federal Council meeting the complete agree
ment in this of the mining industry was 
recorded ; but highly representative opinion 
was also expressed that an executive head 
of the Mines Department will continue to be 
essential, after the termination of restriction, 
for many important duties including co
ordination of the various interpretations 
and consequent rulings of individual Wardens 
on m atters of great technical and practical 
consequence. The recent negotiations in 
connexion with restriction have also shown 
the great value to the mining industry of 
access to the Chief Secretary to Government 
at Kuala Lumpur as the representative of 
the Governor. In all m atters gravely affecting 
the mining industry the presence of a 
responsible senior officer of the Malayan 
civil service as Chief Secretary is very highly 
advantageous and has recently as well as on 
former occasions made it possible to reach 
a satisfactory arrangement in difficult 
negotiations. An important point is that the 
Chief Secretary should always be an officer 
of the Malayan civil service with intimate 
knowledge of conditions in the Federated 
and Unfederated States.
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Communications.—On June 29 His 
Highness the Sultan Iskandar Shah, of 
Perak, opened the newly completed bridge 
across the Perak River. Its importance to 
every section of the community was well 
proved when the 29-ft. flood of last December 
swept away the old pontoon bridge, and 
reached within about one foot of the top of 
the piers of the new bridge, with the result 
that direct communication by road from 
Ipoh and the South to Taiping and Penang 
was cut for many months.

Siam .—So far as is yet known the recent 
revolutionary changes in the Government do 
not injuriously affect the rights of foreigners 
interested in mining in that country. On 
the contrary the tendency seems to be 
towards increasing business activity 
generally.

V A N C O U V E R
July 9.

Bridge River.—At the general meeting 
of Bridge River Consolidated Mines, Ltd., 
held recently in Vancouver, the president 
of the company gave an account of the work 
that has been done on the property during 
the past year and of the ore occurrences 
generally. The company holds a number of 
claims on the lower reaches of Cadwallader 
Creek, covering a section of the augite- 
diorite formation, below the Lorne property. 
Of these claims, the Why Not and Forty 
Thieves are old locations on which quartz 
veins outcrop in a narrow tongue of the 
intrusive along the sides of a precipitous 
bluff. A considerable amount of prospecting 
work was done on these outcrops in the early 
days of the camp and some high assays in 
gold were obtained. A little tunnelling 
work was also attempted. During the past 
year development work was carried on by 
a syndicate headed by Col. Victor Spencer, 
who is interested largely in both the Pioneer 
and Lorne properties, under an option to 
purchase that embraced ambitious provisions 
for expansion. It was reported that a sum 
of $15,000 was expended on tunnelling 
work devoted to exploring the two principal 
veins at depth, but in neither case was any 
economic result achieved. Col. H. H. Yuill 
was retained by the company to report upon 
the work and found that in the case of the 
Forty Thieves vein it appeared probable 
that the driving had been done in the foot- 
wall country along parallel fracturing and 
that in the case of the Why Not vein some

cross-cutting might be advisable also. A 
large part of the president’s report embodied 
a re-iteration of the attractive features of 
the surface showings, but it appears that the 
prospects have not been improved as a result 
of the recent work. A considerable portion 
of the holdings of the company covers areas 
underlain by sedimentary formations in 
which quartz veins occur, but as described 
in official reports the known economic 
importance of this district is definitely 
confined to the intrusive formation. A 
party of prospectors has returned from 
Eldorado Creek, north of the Bridge River 
area, and reports that placer gold has been 
found along its entire length. The creek 
flows into Gunn Creek, a tributary of Bridge 
River, and heads in a basin flanked by hills 
on which several gold-bearing veins of 
arsenopyrite outcrop. An iron-stained 
weathered surface deposit extending to 
a depth of about 6 ft. covers a definitely 
localized area on one of these hills and 
carries a gold content derived from this 
system of veins. This occurrence is 
responsible probably for the placer gold in 
the creek.

Lillooet.—It is reported that Kamorley 
Oils, Ltd., a company with extra provincial 
rights, with headquarters at Kamloops 
and owning oil lands in the Turner Valley, 
has secured an option on the Gold King 
Group in the Pemberton area. A heavily 
mineralized shear zone about 11 ft. wide 
has been prospected by means of open-cuts 
and shallow workings and certain gold 
values are stated to have been encountered 
below a capping of pyrrhotite. These values 
are associated with lead and zinc sulphides 
in a quartz gangue. The company has let 
a contract to a Vancouver firm for diamond 
drilling and it is understood that the 
occurrence will be tested systematically 
at depth under technical supervision.

Portland Canal.—A carload of high- 
grade silver-lead ore had been made from 
the Silverado mine. This property is 
controlled by Premier Gold Mines, Ltd., 
Development by the company was suspended 
two years ago following the drop in the 
market price of silver. Shoots and pockets 
of high-grade ore occur in this mine, as 
on the Prosperity and Porter Idaho properties 
in the same area, and offer good opportunities 
for leasing operations. A section of the 
shareholders in Woodbine Gold Mines has 
instigated an official inquiry into the affairs 
and management of the company. The
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property, adjoining that of Premier Gold 
Mines Ltd., covers mineralized porphyry 
zones of a similar character to those of the 
latter company’s mine, and affords excellent 
opportunities for development. Some ten 
or twelve years ago, reports were circulated 
of valuable ore-shoots having been developed, 
but subsequent examination by independent 
engineers proved this to be incorrect, and 
further work has failed to disclose values.

Omenica.—The business population of 
Smithers has combined to form Jessie 
Gold Mines, Ltd., with the object of carrying 
on the development of the Jessie property 
near the town, on Hudson Bay Mountain. 
W. G. Norrie, of Vancouver, has been 
retained to direct the work and it is under
stood that he is making a thorough examina
tion of the workings. Three veins of gold- 
bearing arsenopyrite occur on the property 
and are being developed from a tunnel 
on one of them that will afford backs of 
over 400 ft.

Boundary.—Hecla Mining Company, of 
Wallace, Idaho, has secured an option on 
the Homestake claim in the Franklin Camp, 
and is commencing an active programme 
of diamond drilling and exploration work. 
The company has been operating the Union 
mine in the same camp, from which a ship
ment of phenomenally rich gold ore was made 
last autumn. The development of this 
property has been attended by considerable 
difficulties connected with the lack of out
crops and conditions of faulting and, so 
far, no repetition of the exceptionally rich 
ore has been encountered. The company 
is also exploring the contiguous Maple Leaf 
claim, on which, in addition to high-grade 
copper deposits, platinum values have been 
recorded in a pyroxenite formation. On 
the Homestake claim, situated at a distance 
of about 3,000 ft. from the Union workings 
and more or less in line with the direction 
of the east-west zone of mineralization, 
a number of shallow shafts and open-cuts 
had exposed mineralization of the same 
character as that in the Union mine and 
apparently related to a similar favourable 
condition of faulting. One of these shafts 
was cleaned out by the owner last year 
and some ore assaying over $500 per ton 
was exposed. Subsequent work is said 
to have resulted in opening up a vein about 
4 ft. wide having high gold values. In 
connexion with this discovery the Govern
ment mining engineer states that it is 
evident that the character of the ore and

the uneven distribution of values resemble 
the Union ore deposition. Hecla Mining 
Company is leaving no stone unturned in 
the thorough exploration of this camp for 
gold values. Encouraging developments 
are reported on the Gold Drop-North Star 
group in the Jewel camp which is under 
option to a Penticton syndicate. These 
claims lie at a little distance from the Jewel 
mine and cover extensions of the same series 
of gold-quartz veins that cut the schist and 
granite formations. In a tunnel tha t is 
being driven, two shoots of high-grade ore 
have been encountered 30 and 40 ft. long 
upon which stopes have been started. 
Good values are being encountered in opening 
up the vein on the C.O.D. claim in the Jewel 
camp near Greenwood. The vein lies 
entirely in the granite and on this account 
the results of its development are being 
watched with particular interest, as opinions 
have been expressed by engineers that the 
better prospects of the camp are in relation 
to the Assuring in this formation. In the 
workings of the Jewel mine, it was found 
that the vein was less defined and of lower 
grade where it traversed the schist, and it 
is believed that this mine still offers oppor
tunities for more extensive lateral and depth 
development. With the satisfactory results 
that are being achieved on the adjoining 
properties, it is expected that work will be 
resumed on the Jewel, which is now held by 
the Dentonia Company of Calgary under an 
option calling for certain payments that are 
being met as they become due. Low- 
level developments at the Wellington mine 
in the Beaverdell camp have resulted in 
picking up the shoot of high-grade silver- 
lead ore at a depth of 100 ft. below the adit 
workings. This work was carried out from 
an interior shaft and it is understood that 
a largely increased production is indicated 
by the reserves of ore that have been out
lined. Heavier equipment is being installed. 
The mine has been a steady shipper of high- 
grade ore in carload lots.

Lardeau.—Reports have been circulated 
of the discovery of an occurrence of placer 
gold in an ancient lake area on Lardeau 
Creek. Preparations are said to be under 
way for the washing of this ground by Ganor 
Creek Gold Washing Syndicate.

Hedley. —It is understood that repre
sentatives of United States interests are 
investigating the Nickel Plate and adjoining 
properties at Hedley with a view to re
opening the mine and enlarging the field
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of operations. This has been a one-mine 
camp, it having been found that the irregular 
sheet-like deposits of gold-bearing arseno- 
pyrite were confined to certain strata and 
structural conditions occurring on the Nickel 
Plate property, although several other ore- 
bodies of promising appearance at and near 
surface are found on adjoining claims.

Clinton.—E. J. Taylor, who made the 
original discovery of gold on the Windfall 
claim in the Whitewater Camp, has succeeded 
in making a discovery, which is thought to 
be of importance in regard to affording an 
explanation of this unusual occurrence. 
The gold was found in a surface deposit 
described by V. Dolmage in 1925 as occurring 
over an area of a few hundred square feet 
in eluvial iron-stained clayey material from 
one to two feet thick, and in a tourmaline 
vein about three inches wide in which cavities 
formed by the removal of pyrite were filled 
with limonite containing surprisingly large 
amounts of coarse cellular gold. These 
occurrences lent themselves readily to 
panning work and Mr. Taylor has won 
considerable amounts of gold every year in 
this way while continuing to prospect the 
ground. The property was bonded by a 
Vancouver company and tunnels were driven 
some 8 years ago which failed to, encounter 
any trace of the continuation of the vein 
in depth. Recent work has resulted in 
tracing the vein occurrence on surface for 
some considerable distance in another 
direction, with free gold showing in the 
tourmaline. In the same area, there is a 
notable amount of copper-gold mineraliza
tion in shear zones in an altered quartz- 
diorite. Good assay values in gold have 
been obtained from the oxidized surface 
material of these zones, but underground 
development carried on three or four years 
ago by Consolidated Mining and Smelting 
Company failed to prove values of sufficient 
importance to offset the handicaps of in
accessibility.

Sheep Creek.—The progress of the work 
of construction of the aerial ropeway from 
the Reno mine to the Motherlode mill has 
been delayed by the heavy snow conditions, 
but it is reported that arrangements for 
the conduct of this work under contract 
are now under way and that the re
conditioning of the mill is well advanced. 
It is stated also that developments on the 
No. 5 level of the Reno mine are entirely 
satisfactory and that drive and rise headings 
are both in ore. Ore reserves are estimated

to be more than adequate for the supply 
of the 100-ton mill at capacity.

Coast.—Samples of carnotite ore from 
Quadra Island that have been submitted 
for examination and analysis to the 
University of British Columbia are reported 
to have shown a high content of uranium 
and vanadium pentoxide. Professor W. F. 
Seyer of the University is reported as saying 
that samples of the surrounding rock also 
evidenced radio-activity and that the results 
of the testing work warrant fully a close 
examination of this radium-bearing 
occurrence. It is understood that a detailed 
investigation is to be made by Professor 
Seyer. Samples have been submitted also 
to Ottawa and the Washington University.

T O R O N T O
July 18.

Gold Production of Canada.—A new
high record for the production of gold in 
Canada was established in 1931, the output 
amounting to 2,693,892 oz., valued at 
$55,687,688, as compared with the produc
tion of the previous year of 2,102,068 oz., 
valued at $43,453,601. This for the second 
time makes Canada the second largest gold 
producing country in the world. Gold is 
now Canada’s most valuable mineral output, 
surpassing coal which headed the list 
for many years. The Ontario Department 
of Mines reports that the output of gold for 
June amounted to $4,179,045 as compared 
with $4,079,045 for the preceding month. 
The production for the six months ending 
June was valued at $23,205,663, as against 
$20,402,080, for the corresponding six 
months of 1931.

Porcupine.—The eight producing mines 
of this area during June yielded bullion 
to the value of $1,864,913 from the treat
ment of 275,075 tons of ore, as compared 
with $1,810,009 from 285,759 tons of ore 
in May. The mill of the Hollinger 
Consolidated is now treating about 5,000 
tons of ore per day, the open-cut surface 
deposits now receiving attention as a source 
of mill feed. Underground development is 
being pushed on a large scale, and the 
company is doing better than keeping pace 
with consumption in opening up new ore, 
some sections showing improved ore values. 
During the first six months of the year the 
value of the gold and silver produced was 
$5,558,507, as compared with $4,862,827, 
for the corresponding period of 1931.
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Expenses were $3,652,276, leaving a profit 
of $369,433. Dome Mines for the month 
of June is reported to have produced bullion 
to the value of $382,850, as against the 
high record for May of $411,201. On the 
13th level ore has been opened up averaging 
about $9 per ton, with occasional pockets 
of higher grade. The mill is now treating
1,500 tons of ore per day. The McIntyre 
has laid out a programme of deep develop
ment and will sink a four-compartment 
winze to a depth of 6,700 ft., with the object 
of following the downward continuation 
of a large body of quartz located on the 
3,750-ft. level. The new development will 
also open up the downward extension of 
Number 22 vein known to persist down 
to 4,300 ft. Vipond Consolidated continues 
its search for new ore-bodies, but so far has 
met with comparatively little success. The 
company is maintaining its programme of 
development on the 1,450-ft. level and is 
pushing on into the old Porcupine Crown 
territory. The Coniaurum has declared a 
dividend of 3 cents a share. The mine 
supplied an exceptionally high grade of 
ore for six or seven months and although 
the grade has been lower recently profits 
have continued at a good rate. Exploration 
of the upper levels where little work has 
been previously carried out is now under 
way. The Canusa Mining and Exploration 
Company, Ltd., has been re-organized under 
the name of the Canusa Gold Mines, Ltd., 
and the capital reduced from $3,000,000 
to $1,500,000. Work will shortly be resumed 
on the property, on which there is a 50-ton 
mill and it is intended to start production 
without delay.

Kirkland Lake.—-Bullion was produced 
by six mines of this field during June to 
the value of $2,152,718, from the 147,781 
tons of ore handled, compared with 
$2,104,157, from 149,188 tons, for the 
preceding month. The mill of the Lake 
Shore is maintaining a daily rate of between 
2,300 and 2,400 tons of ore. Excellent 
progress is being made in opening a series 
of new levels between 2,900 and 3,950 ft. 
The No. 1 shaft is now approaching the 
3,700-ft. level. The main vein has been 
proven to 3,575 ft., and in the next two weeks 
it is expected that two veins will be cut 
at 3,700 ft. Wright-Hargreaves is obtaining 
good results from development work on 
the 2,400- and 3,000-ft. levels. During May 
some 900 ft. of driving was done in ore 
averaging $17‘73 to the ton in gold.

Improved ore conditions are reported on 
the upper levels, steady progress being made 
with the new central shaft, and when it 
is completed development work will be 
increased to step up mill production. An 
improvement in the grade of the ore going 
to the mill of the Teck-Hughes has resulted 
in increased production. The output for April 
was the best showing the mine has made, 
exchange premium bringing the amount 
up to $639,000. Production for May was 
slightly less. Lateral work has been started 
on the 36th level, and the winze is 
below that horizon. At the Sylvanite the 
two new levels at 2,500, and 3,000 ft. are 
producing a better grade of ore than that 
obtained on the upper levels. A cross-cut 
is being driven from the bottom level with 
the object of intersecting a new parallel 
vein indicated by diamond drilling. The 
Kirkland Gold Belt, located in the eastern 
section of the camp, is pushing work on the 
125-ft. level and opening up good ore values. 
The average grade over the 90 ft. opened 
up is stated to be $18 per ton.

Other Ontario Gold Fields.—In the 
Michipicoten area the Holdsworth property 
of the Soo Mining and Prospecting Syndicate 
has gone into production on a small scale 
and will make shipment at regular intervals. 
The New Goudreau Gold Mines, Ltd., 
operating the old Goudreau gold property, 
have installed a 10-ton mill, which will 
shortly ' be put in operation. The Howey 
in the Patricia district shows steady improve
ment in gold production, the output for 
the first six months of the year amounting 
to $680,000, as compared with $913,000 
for the whole of 1931. A winze put down 
from the 1,000-ft. level has encountered 
good ore and two new levels will be 
opened up.

Sudbury.—Mining activity in this area 
has been hampered by inadequate supplies 
of power and in order to meet the deficiency 
the Ontario Power Service Company under
took the development of the Abitibi Canyon 
site capable of generating 275,000 h.p. 
after spending about $16,000,000. The 
company was forced to abandon construction 
work on account of financial difficulties and 
in view of the importance of the undertaking 
to the mining and other industrial interests 
in Northern Ontario, the Provincial Govern
ment is arranging to take over and complete 
the work if it makes satisfactory terms with 
the company. The Falconbridge Nickel 
company is proceeding with its preparations
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for its programme of back-filling portions 
of the mine from which the ore has been 
removed. A rise has been completed from 
the 350-ft. to the 225-ft. level, and a com
paratively small amount of sinking will 
be necessary to connect the stopes in this 
area with the surface. Production is steadily 
maintained, contracts signed last year 
assuring the company of a market for at 
least a year. International Nickel has 
ceased to market its copper output through 
Copper Exporters Inc. of New York.

North-Western Quebec.—The Noranda, 
which found its business with the United 
States adversely effected by the American 
tariff on copper, has been successful in 
obtaining new markets for its output. 
Production is being steadily maintained, 
the company having contracts for all the 
copper it can produce this year. The 
recovery of gold continues to increase, the 
yearly rate of production being officially 
estimated at $7,000,000. The ore reserves 
have been increased by the discovery of 
new gold ore-bodies, the total value of 
gold in sight or indicated being approxi
mately given as $85,000,000. The Granada 
gold mine has installed a new electric hoist 
and the work interfered to some extent 
with production, the June output being 
valued at approximately $32,000, as com
pared with $35,000 in April. The new 
cyanide mill is working satisfactorily, greatly 
facilitating recovery, The workings have 
been carried to a depth of 1,075 ft. and 
new levels will be opened up. Siscoe Gold 
Mines, Ltd., reports bullion production for 
June of a value of $71,037, compared with 
$77,860 for May, the decline being due 
to the lower grade of ore treated. The 
company is preparing to increase its power 
plant equipment with a view of operating 
on a more extensive scale, including the 
opening up of two new levels. The Sullivan 
Mines is installing new equipment and will 
carry out an active development programme, 
being encouraged by the good results 
obtained on the adjoining Siscoe property. 
The Pandora in the Cadillac district is 
pushing development, and good values 
have been opened up on the 250-ft. level. 
The shaft will be put down to a depth of 
500 ft. The Treadwell Yukon has made 
rapid progress in developing its property 
in the Pascalis district with a view to early 
production.

Manitoba.—The Hudson Bay Mining 
and Smelting Company is operating its

smelter at capacity handling over 3,000 
tons of ore per day, the gold content of 
the ore enabling the company to make a 
profit on production. Mining operations 
are being increased and new ore is being 
opened up which shows a slightly higher 
grade in both copper and gold. The Sherritt- 
Gordon mines suspended operations on 
June 15 and work will not be resumed so 
long as copper remains at present low price.

PERSONAL
C h a r l e s  A. B a n k s  lias left for B ritish  Columbia-
H. R. B o r n e r  h as re tu rn ed  to  G erm any from  

Russia.
N i g e l  C . C o o k e  i s  h o m e  f r o m  N i g e r i a .
J a m e s  A. F a u l l  is re tu rn in g  from  Algeria.
W. T. H a r r y  h a s  l e f t  f o r  Canada.
L .  J. R . H a w k e y  has left fo r W est Africa.
E . L i t t l e t o n  H a y  is re tu rn in g  from  Burm a.
A. S. H o w i e  is hom e from Yugoslavia.
R. J. L e m m o n  is proceeding to  South America.
H. R. M a c k i l l i g a n  is re tu rn ing  from  Nigeria.
E. T. M e l l o r  is here from South Africa.
J a m e s  P. N o r r i e  has left for th e  Argentine.
A l f r e d  O t t e r  has left for W est Africa.
F. W. P a y n e  has re tu rned  from  New Zealand.
H a r o l d  R o b e r t s  is re tu rn ing  from  Nigeria.
J a m e s  R o b e r t s  i s  r e t u r n i n g  t o  I t a l y .
W. H. T r e w a r t h a - J a m e s  has left for Alaska.
A. H . E. T u r n e r  is re tu rn ing  from  th e  Gold Coast.
V e r n o n  T u r n e r  has left for Kenya.
K. S. T w i t c h e l l  was here on his re tu rn  to  New 

Y ork from  Arabia.
W .  J. W i l s o n  is now in  Nigeria.

R a l p h  A n d e r s o n  died a t  Kalgoorlie on Ju ly  1 4 .  
Mr. Anderson, who was underground m anager of 
th e  L ake View and  S ta r Mines, was th e  a u th o r of 
th e  article  on th a t  com pany's properties which 
appeared in las t m o n th ’s issue.

J a m e s  A n d r e w  S h e p a r d  died on Ju ly  13 in  
N o rthern  R hodesia a t  th e  age of 44. Mr. Shepard, 
who was assistan t general m anager of th e  R oan 
Antelope copper mine, had  form erly  been w ith  th e  
Phelps Dodge C orporation, a t  th e ir  Copper Queen 
branch a t  Bisbee, Arizona, where he was general 
superin tenden t, in  succession to  Mr. D . D . Irw in . 
P rio r to  th is  he h ad  served w ith  a num ber of public 
u tility  com panies in th e  S ta tes an d  also for a  tim e 
w ith  th e  D e tro it Copper Mining Co., a tM orenci.

R oss K e n n e t h  M a c a r t n e y  died on A ugust 2, 
a t  th e  age of 60. He was a  g rad u a te  of M elbourne 
U niversity , of which he was M.M.E. and  B.C.E., 
and a  M ember of th e  In s titu tio n  of M ining and 
M etallurgy, and  successively held th e  position of 
m etallurgist to  th e  T asm anian Gold M ining Co., 
general m anager of Crowl Creek and  Shuttle ton  
copper mine, and  engineer and  acting  general 
m anager of th e  M ount BischofE tin  mine. Coming 
to  E ngland in  1912, he becam e general m anager 
first of th e  Cornwall Tailings Co. and  la te r of th e  
Cam on Valley venture , subsequently  tak ing  over 
th e  m anagem ent of th e  R hodesia Broken Hill, a 
position he held for ab ou t e igh t years. In  1927 he 
investigated  some tin  properties in  th e  T avoy 
d is tric t and  was la te r appointed  technical adviser 
to  th e  Consolidated T in  Mines of B urm a, of which 
he was also a director.
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TRADE PARAGRAPHS
G. D . P eters and Co., Ltd., of Slough, announce 

th a t  th e y  hav e  received  a n  o rd e r from  th e  I ra q  
P e tro leu m  Co., L td ., fo r 14 W ilson “  S "  ty p e  
po rtab le  p e tro l d riv en  e lectric  arc-w elding p lan ts 
fo r use on  th e  co nstruction  o f th e ir  pipe-line 
in  Iraq .

B eiliss and M orcom . Ltd., of L edsam  S tree t 
W orks, B irm ingham , w rite  to  p o in t o u t th a t  th e  
reference to  th e ir  air-com pressors in  th e  a rticle  
describ ing th e  L ake M ew  and  S ta r  Mines in  th e  
Ju ly  issue con ta in ed  a  m issta tem en t in  th a t  th e  
cap ac ity  w as given as 200 cu. i t .  p e r  m in. w hen in  
fac t i t  should  h av e  been  2,000 cu. ft. p e r  m in.

E dgar A llen and Co., Ltd., of Im p eria l Steel 
W orks. Sheffield, in  th e ir  Edgar Alien  W a s  fo r 
Ju ly  hav e  a  fu r th e r  descrip tion  o f McCully gy ra to ry  
crushers, w hich th e y  a re  m anufactu ring  u n d er 
licence from  th e  Allis-Chalm ers M anufacturing 
Co., o f M ilwaukee, an d  also fu r th e r  reference to  th e ir  
cen trifugal v ib r a t i n g  screens a lread y  described in  
these  colum ns.

R u ston -B u cyru s, Ltd., of L incoln, hav e  issued 
a  catalogue describ ing  th e ir  range  o f excavators 
w hich are  m anufactu red  a t  Lincoln. These include 
th e  No. 4  1  vaxd, th e  Xo. 2 1 - b  } yard , th e
3 2 - b  1 y a rd . 3 7 - b  14 c a rd . 4 3 - b  1} y a rd , an d  th e  
5 2 - b  2 J  y a rd , a ll ty p es  being  convertib le  fo r use 
as shovels, draglines, cranes, grabbing  cranes, 
while th e  sm aller ty p es m ay  also be  used as 
skim m ers.

H adfields. Ltd., of E a s t H ecla an d  H e d a  W orks. 
Sheffield. issue a  leaflet describing th e ir  im proved 
r.ickel-chrom ium -m olybdenum  steel fo r steam -pipe 
flange bolts, w hich fulfils th e  m echanical require
m en ts of th e  B .E.S.A. an d  th e  com position of which 
is th e  outcom e o f a  considerable am o u n t o f research  
w ork  u n d e rta k en  w ith  a  v iew  to  overcom ing a  
serious defect in  th e  usual steels o f th is  com position, 
nam elv . em b rittlem en t u n d er w orking conditions.

B ell and S m a rt. Ltd., of 4S-50, T o tten h am  
Street. L ondon, W_ 1, issue particu lars of a  new  
ty p e  o f d u st t r a p  evolved b y  C aptain  P . S. H ay , 
of th e  Mines D ep artm en t w hich incorporates certa in  
m odifications to  th a t  described in  th e  M a g a z i n e  
fo r Septem ber. 1926. an d  in  Jan u a ry . 1930. The 
o u tstan d in g  features a re  th a t  th e  suction  hood  is 
in  th e  form  o f a  separa te  u n it which can  be  secured 
in s ta n tly  on  th e  rock  face. The filtering appliance 
can  be  p laced well o u t o f th e  w ay  o f th e  d riller, 
a n d  a ll risk  of th e  filter clogging w hen d rilling  on  
w et ground  is obviated .

S a m u el O sborn and Co., Ltd., of Clyde Steel 
W orks. Sheffield, issue a  leaflet describ ing th e ir  
“ So-Tun "s te e l which is a  constructional steel h a tin g  
th e  m echanical characteristics o f th e  nickel steels. 
I t  can , how ever, b e  m achined m ore  read ily . 
I t  m ay  b e  used w herever a  steel o f 40/55 to n s 
p e r  sq . in . is necessary an d  w here resistance to  
shock is desired. B y  su itab le  h e a t tre a tm e n t a  fine 
Sorbm c s tru c tu re  is ob tained , which is th e  m ost 
su itab le  condition  fo r steels subject to  h igh  stresses. 
P a rticu lars a re  given o f th e  h ea t tre a tm e n t requ ired  
fo r th e  th ree  qualities in  w hich th e  steel is m ade. 
I t  is supplied in  bars o f a n y  section and  as forgings.

Svenska E xport A ktiebolaget. of S tockholm . 
Sweden, th ro u g h  th e ir  L ondon R epresen tatives. 
S cott and Stru tt, Ltd., of 25. V ictoria  S treet, 
L ondon, SAY. 1. in form  us th a t  in  a  descrip tion  
o f th e ir  hollow  drill-steel la s t m o n th  an  erro r

occurs w ith  reference to  th is  be ing  rolled on  a 
hollow  core. A ctuallv  th e  d rill-steel is first cas t 
as a n  in g o t o n  a n  an nu l us o r  hollow  lin in g  con
sisting  e ith e r  of a  h igh-chrom e steel o r  charcoal 
iro n , w hich i t  is claim ed form s a p e rfec t weld. A n 
special alloy steel core is th e n  in se rted  o n  w hich th e  
b a r  is ro lled , th e  core being subsequen tly  w ith 
draw n. The m akers con tend  th a t  th e  special lin ing  
of finished steel c an n o t becom e de tached .

H. T o llem a cb e  and Co., Ltd., of C anada H ouse, 
X orfolk  S tree t. S tran d . L ondon. W .C. 2. announce 
th a t  th e y  have  received in stru c tio n s from  B ritish  
In su la ted  Cables. L td .. fo r supply ing  th e  pu lverized  
coal p la n t requ ired  fo r  th e  new  co p p er refinery  in  
course of e rec tion  a t  P rescot. T h ey  also s ta te  th a t  
th e y  have  m ade a  spec ia lity  o f th e  app lication  of 
pulverized  fuel to  m etallurg ical purposes and  
issue a  fu lly  illu stra ted  b rochure  g iv ing  brief 
descrip tions o f a  n u m b er o f ty p ica l in sta lla tio n s 
fo r w hich th e y  have  been responsible. The firm 
are  n o t m anufactu rers o f th e  p la n t em ployed b a t  
a c t in  a n  ad v iso rv  cap ac ity  fo r th e  supp ly  o f an y  
p lan t th a t  m av  be  su itab le  fo r th e  p a rticu la r  
requ irem en t o f th e  case.

E vershed  and y i? 110!63’ Ltd., o f A cton  L ane  
W orks. Chiswick. L ondon, W . 4. hav e  published 
a  handsom ely  p rin ted  b rochure  w ith  pho tographs 
illu stra tin g  a ll d ep artm en ts  o f th e ir  o rgan ization  to  
com m em orate 47 v ears  o f e lectrica l in s tru m en t 
m anufactu re . This, a f te r  dealing  w ith  th e  origin 
o f th e  company-, goes o n  to  re fe r to  th e ir  m ost 
im p o rta n t w ork, nam elv , th a t  in  connexion  w ith  
insu lation  te s tin g  an d  in  p a rticu la r  to  M eggers 
a n d  various a lte rn a tiv e  m eans fo r th is  tes tin g . 
D evelopm ents in  th e  d irec tion  o f e lectrical 
signalling a n d  d is ta n t ind ica tio n  are  also traced  
as a re  o th e r  sections o f th e ir  w ork. In su la tio n  
te s tin g  equ ipm en t is now  w idelv used an d  generally- 
know n b u t m in ing  m en  h av e  recen tly  been  m ade 
aw are o f a n o th e r use fo r these  in stru m en ts , nam ely , 
in  certa in  form s o f e lectrica l p rospecting  fo r 
m inerals.
_  W ild -B a rfie ld  E lectric  F urnaces, Ltd., o i
E lec iu rn  W orks. X o rth  R oad . H ollow ay. London. 
X. 7. d raw  a tte n tio n  to  th ree  new  alloys possessing 
electric  resistance p roperties th a t  a re  specially  
m anufactu red  b y  induction  m eltin g  an d  are  know n 
respec tive ly  as pyrom ic. calom ic. an d  te lco n stan . 
Pyrom ic is a b in ary  a lloy  o f SC': n icke l a n d  20c :
chrom ium , com m ercial!v free from  carbon , iron , 
m anganese, an d  silicon, is specially  su itab le  for 
h igh  tem p era tu re  heavy- d u ty  service, a n d  has 
a m elting  p o in t o f 1.390= C. Calomic is a te m a ry  
a lloy  co n ta in ing  nickel, iro n , an d  chrom ium  in  
th e  p roportions o f 65 : 20 : 15. W hile i t  is n o t 
capab le  o f w ith stan d in g  such  h igh  tem p era tu res  as 
pyrom ic i t  is safely used u p  to  1.000’ C. an d  its 
s tre n g th  a t  th is  tem p e ra tu re  is ra th e r  g re a te r  th a n  
pyrom ic. I ts  m eltin g  p o in t is 1.400: C. T elconstan  
is a  copper-nickel a lloy  su itab le  fo r use fo r e lectrical 
resistance an d  in  m o to r s ta r te rs , e tc .. i t  has a  
m eltin g  p o in t of 1 J250: C.

M ining and In d u str ia l E q u ip m en t, Ltd., of 
11. S ou tham pton  Row. L ondon . W .C. 1. issue 
in fo rm ation  w ith  regard  to  th e  new  sp rin g  H um  m er 
screen. T hev  p o in t o u t in  th is  th a t  i t  h a s  been  
found th a t  v ib ra tin g  screens in  general h av e  a  lim it 
of ab o u t 1 in . to  1J  in . as a m axim um  p rac tica l 
separa tion , as ab o u t th is  size a  b igger m ovem en t 
o f th e  screen m eshing is necessary. A fte r  ex p eri
m en tin g  fo r som e tim e on several ty p es o f v ib ra to rs  
th e  so lu tion  was nnaily  found to  be  n o t in  changing
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th e  v ib rato rs b u t in  th e  m ethod  of clo th  suspension. 
In  th is  new  ty p e  of screen th e  c lo th  is suspended 
a t  four, six, o r  m ore po in ts depending on th e  to ta l 
screen area , one such m em ber being illu stra ted  
by  th e  cross-sectional e levation  shown here. The 
sp ring  m ounting  affords w hat th e  m akers describe 
as a  reflected v ib ration . The screen has an  increased 
capacity  over o th e r ty p es of abou t 25% , an d  a 
4 ft. bv  7 ft. screen fitted  w ith  tw o v ib rato rs and  
w ith  th ree  tension ing  springs a t  each side has 
handled  300 to n s p e r  hour on a  3 in . separation

C r o s s  S e c t i o n  o f  S p r i n g  S u s p e n s i o n  M e m b e r  
o f  N e w  H u m - m e r  S c r e e n .

w ith o u t an y  blinding. T hey  also rep o rt th e  
following orders received :— For E ngland  : One
LM. 7 Lopulco m ill for plum bago, one 6 ft. b y  
22 in . H ard inge ball-m ill fo r lead  balls, tw o No. 0 
R aym ond pulverizers fo r conditioning hy d ra ted  
lim e, one No. 3 fm pax  pu lverizer for lim estone, 
one 4 ft. b y  5 ft. H um -m er screen fo r coke, 
one 4 ft. b y  7 f t. H um -m er screen and  tw o 4 ft. by  
5 f t., ty p e  39, H um -m er screen for g ran ite , tw o 4 ft. 
by  8 f t., ty p e  70, H um -m er screen fo r unnam ed 
problem , one 50 sq. ft. Rovac filter fo r vacuum  salt, 
one 75 sq. ft. Rovac filter for dealing w ith  2,000 
gallons of liquor, one 50 sq. ft. Rovac filter for 
s ta rch  sim ilar to  rice s ta rch , and  one 5 in . G rit pum p 
fo r m agm a. F o r South Africa : One 4 in . G rit
pum p for gold ore. F o r Russia : One 54 in . by  
16 in . H ardinge ball-m ill for calcined an th racite  and 
d ry  coke.

METAL MARKETS
C o p p e r .— The stan d ard  copper m ark e t underw ent 

m oderate  fluctuations during Ju ly , being influenced 
b o th  by  political developm ents and  b y  exchange 
m ovem ents. A t tim es there  was a  tendency  
tow ards optim ism , based on a tendency  noticeable 
in  certain  q uarte rs to  regard th e  w orst of th e  
econom ic crisis as over. On th e  o ther hand , th e  
vagueness of th e  decisions reached a t  L ausanne and 
th e  tangled  political situation  in  G erm any held 
business enterprise in  check, as did th e  doubt as 
to  w hether or n o t B rita in  will impose a n  im port 
d u ty  on foreign copper as a  re su lt of th e  O ttaw a 
Conference. The tendency  of electrolytic was weak 
during  m ost of Ju ly , th e  q uo tation  falling a t  one

tim e to  4 25 cen ts c.i.f. Europe, a lthough  it  closed 
th e  m on th  som ew hat b e tte r  th a n  this.

Average price of Cash S tandard  Copper : Ju ly , 
1932, /2 6  2s. 5d. ; June, 1932, /2 6  18s. 4d. ; Ju lv , 
1931, ¿34 9s. Id . ; June, 1931, ¿35 17s. 6d.

T i n .— The tendency' of values during  th e  p ast 
m on th  w as pronouncedly firmer, prices advancing 
ab ou t ¿14. The belief th a t ,  for th e  tim e being a t 
least, th e  s ta tistica l position is im proving as a  result 
of th e  m easures tak en  b y  producers, has helped 
to  streng then  th e  m arket, a lthough  in  some quarte rs 
there  is a  feeling th a t  th e  d im inution  in  th e  supplies 
in  sight is n o t adequate  to  ju stify  unrestrained 
confidence. In d u stria l dem and rem ains dull and 
there  is no sign y e t of an y  genuine trad e  revival 
in  th e  U nited  S ta tes, which is th e  biggest t in 
consum ing country.

Average price of Cash S tandard  T in  : Ju lv , 1932, 
/1 25 19s. 5d. ; June, 1932, / 1 14 12s. l id . ' ;  Ju ly ,
1931, /111 11s. Id . ; June , 1931, ¿105 0s. 8d.

L e a d .— Prices wore an  uncertain  aspect th rough
ou t June, and  sentim ent is obviously doubtfu l in 
view  of th e  continued p aucity  of industria l dem and 
and th e  continued om inous grow th of stocks 
th roughou t th e  world. P roducers have  been unable 
to  agree upon an y  fresh concerted m easures to  m eet 
th e  situation  and  m eanwhile th e  sta tistica l position 
goes from  bad  to  worse. Stocks in  th e  U nited  
S tates, a lready  enormous, were swollen fu rth er 
during June to  th e  colossal to ta l of 180,500 short 
tons. The situation  there , however, is expected 
to  im prove from  now onw ards th an k s  to  fresh 
cu rta ilm ent m easures which circum stances have 
forced on th e  producers. Obviously, however, 
i t  is difficult to  tak e  a  v ery  rosy view  of th e  fu tu re  
of prices.

Average m ean price of soft foreign lead  : Ju lv ,
1932, /9  19s. 8d. ; June, 1932, /9  15s. ; Ju lv , 1931, 
¿12 16s. 3d. ; June, 1931, ¿11 ~15s. 4d.

S p e l t e r .— T he tendency  las t m on th  w as quite  
firm, sen tim ent being cheered by' th e  steady' reduc
tion  in  th e  stocks held by  th e  In tern a tio n a l Zinc 
E n ten te  and  by' th e  decision of th e  la t te r  to  effect 
a  fu rth e r cu rta ilm en t in o u tp u t as from  A ugust 1, 
bringing th e  quotas of its m em bers down from 50 ° 0 
to  45%  of th e  agreed basis. In d u stria l dem and, 
however, rem ains subdued.

Average m ean price of sp e l te r : Julv', 1932,
/ I I  15s. 6d. ; Ju ne , 1932, / I I  14s. Id . ; Ju ly , 1931, 
¿12 10s. 9d. ; June, 1931,^11 10s. 2d.

I r o n  a n d  S t e e l .— The holiday's have  begun to  
affect th e  B ritish  pig-iron m ark e t an d  o u tp u t has 
h ad  to  be reduced. Cleveland prices, however, a re  
m ain tained  a t  th e ir  previous m inim um  levels, 
No. 3 foundry  being still 58s. 6d. for local delivery' 
though  less is accepted  for Scotland. H em atite  
has become an  easier m arket. E ast Coast m ixed 
num bers being quoted  a t  down to  61s. As regards 
finished iron an d  steel, th e  B ritish  m ills a re  heavily  
handicapped by th e  stagnation  in  th e  shipbuilding 
ind u stry  an d  dem and from  o th er consum ing trad es 
is also q u iet a t  present. Hopes a re  placed, however, 
on th e  pending naval orders, whilst a fa ir am ount of 
overseas inqu iry  suggests th a t  business m ay  m ature  
from  th a t  direction, particu la rly  in  view of th e  
labour troubles in  Belgium. A favourable im pres
sion has been caused b y  th e  Anglo-Canadian steel 
pact. The new Irish  duties d iscrim inating against 
G reat B rita in  are, however, an  adverse factor.

I r o n  O r e .— Business has been to  all in ten ts  and  
purposes a t  a  stan d still during  th e  p ast m onth , and  
prices a re  ra th e r easier a t  ab o u t 14s. 6d. to  14s. 9d.
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LOND ON D A IL Y  M ETA L PR IC E S .
Copper, Tin, Zinc, and Lead per Long Ton ; Silver per Standard Ounce ; Gold per Fine Ounce.

COPPER.
TIN.

ZINC
(Spelter).

LEAD. SILV ER .

GOLD.
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 . Cash. For

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

July £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. d. d. 5. d.
12 26 13 9 26 8 9 30 15 0 29 0 0 125 17 6 127 12 6 11 11 3 10 3 9 12 0 0 17 17 * 115 11
13 26 8 9 25 18 9 30 0 0 — 126 15 0 128 2 6 11 7 6 9 16 3 11 15 0 1 6 « 164 116 1
14 26 8 9 25 16 101 30 0 0 — 127 18 9 129 11 3 11 6 3 9 16 3 11 15 0 17 1 7 * 116 2
15 26 1 3 25 12 6 29 10 0 28 5 0 127 17 6 129 7 6 11 6 3 9 12 6 11 10 0 174 174 116 3
18 25 13 9 25 6 3 28 15 0 — 127 2 6 128 17 6 11 3 9 9 8 9 11 10 0 17 17 * 116 0
19 25 12 6 25 4 44 28 15 0 28 0 0 125 16 3 127 13 9 11 5 0 9 7 6 11 5 0 164 1 6 « 115 8
20 25 8 14 24 19 44 28 5 0 123 12 6 125 13 9 11 8 9 9 5 0 11 5 0 16J 1 6 « 115 7
21 25 6 3 24 IS 14 28 0 0 __ 125 11 3 127 8 9 11 11 3 9 11 3 11 10 0 17 1 7 * 115 5
22 25 8 9 25 2 6 28 0 0 27 5 0 124 17 6 126 17 6 11 11 3 9 12 6 11 10 0 1 6 « 17 115 11
25 25 0 7Í 24 11 3 28 0 0 124 7 6 126 2 6 11 12 6 9 12 6 11 10 0 17 1 7 * 115 9
26 25 1 3 24 11 104 27 15 0 26 10 0 125 13 9 127 7 6 11 15 0 9 12 6 11 10 0 174 1 7 * 115 10
27 25 3 14 24 15 74 27 15 0 __ 127 2 6 128 12 6 11 17 6 9 13 9 11 10 0 17 « 1 7 * 116 4
28 26 3 14 25 15 74 29 0 0 __ 129 3 9 130 15 0 12 2 6 10 0 0 12 0 0 174 1 7 * 116 7
29 26 8 9 26 1 3 29 10 0 28 0 0 131 2 6 132 12 6 12 5 0 10 5 0 12 0 0 1 7 * 174 117 8

Aug.
2 27 15 0 27 8 9 31 15 0 29 10 0 133 2 6 134 17 6 12 7 6 10 8 9 12 5 0 174 1 7 * 117 0
3 27 8 9 27 3 9 31 10 0 __ 133 2 6 134 12 6 12 6 3 10 1 3 12 0 0 1 7 * 174 117 2
4 28 5 74 28 4 41 32 5 0 __ 136 2 6 137 17 6 12 13 9 10 5 0 12 5 0 1 7 * 174 117 5
5 28 14 41 28 11 101 33 5 0 31 0 0 138 12 6 139 17 6 12 15 0 10 8 9 12 5 0 1 7 * 174 118 6
8 30 13 9 30 13 14 35 0 0 .—. 139 7 6 141 2 6 13 3 9 10 12 6 12 10 0 174 17 * 119 1
9 30 3 9 30 3 9 34 10 0 32 10 0 140 2 6 141 12 6 13 3 9 10 15 0 12 15 0 1 7 « 174 118 7

10 29 1 104 29 1 3 34 10 0 140 7 6 141 17 6 12 15 0 10 7 6 12 10 0 174 1 7 « U S 2

per to n  c.i.f. for best B ilbao rubio and  13s. 9d. to  
14s. c.i.f. for good M editerranean ores.

A n t i m o n y .— A lthough th ere  has been no ap pre
ciable expansion in dem and sellers have  adopted  a 
firm er a tt i tu d e  and  Chinese regulus for forw ard 
shipm ent is now ab o u t ¿18 10s. to  ¿19 c.i.f., whilst 
spo t is ab o u t ¿22 10s. to  ¿23 ex warehouse.

A r s e n i c .— The m arke t is quietly  steady  a t  ab o u t 
¿22 5s. to  ¿22 10s. c.i.f. for high-grade M exican 
and  ¿24 10s. f.o.r. m ines for 99%  Cornish white.

B i s m u t h .— A steady  business is reported  a t  th e  
una lte red  official price of 4s. 6d. pe r lb. for 5 cwt. 
lo ts and  over.

C a d m i u m .— Com petition has been ra th e r keener 
recently  and prices have been reduced to  ab ou t 
Is. 9£d. to  Is. lOJd. pe r lb., according to  q u an tity .

C o b a l t .— M etal is slow, b u t officially unchanged 
a t  7s. 6d. per lb.

C o b a l t  O x i d e s .— Oxides a re  n o t in m uch request, 
b u t quotations a re  p re tty  well upheld a t  abou t 
4s. 3d. per lb. for b lack an d  5s. to  5s. Id . for grey.

C h r o m i u m .— Prices a re  w ithou t change a t  ab o u t 
2s. 9d. per lb. delivered.

T a n t a l u m .— Inq u iry  h as been very  restric ted  
recently , b u t prices a re  nom inally  unaltered  a t  ¿15 
to  ¿20 per lb.

P l a t i n u m .— B uyers have  n o t been m uch in  
evidence recently , and  prices rem ain  a t  ab o u t 
¿9 9s. to  ¿9 15s. per oz. for refined m etal, a lthough  
m ore is som etim es asked.

P a l l a d i u m .— I n  t h e  a b s e n c e  o f  b u s i n e s s  q u o t a 
t i o n s  a r e  u n c h a n g e d  a t  ¿4 t o  ¿4 5 s .  p e r  o z .

I r i d i u m .— The m ark e t is quiet, b u t prices are 
s tead y  a t  ab o u t ¿12 to  ¿14 per oz.

O s m i u m .— A round ¿11 10s. to  ¿12 10s. p er oz. 
represents th e  p resen t value, in te rest being negligible.

T e l l u r i u m . —■ Q uotations can only be called 
nom inal a t  ab o u t 20s. per lb.

S e l e n i u m .— A steady  business is passing a t  ab o u t 
7s. 8d. to  7s. 9d. pe r lb. (gold) ex warehouse.

M a n g a n e s e  O r e .— D em and th roughou t Ju ly  was 
on a  decidedly m eagre scale, no con tracts of any  
im portance being heard  of. Prices, however, a re  
q uo tab ly  unchanged a t  abou t 9d. to  9Jd. per un it

c.i.f. for best Ind ian , an d  8£d. to  9d. c.i.f. for good 
48%  In d ian  an d  w ashed 'C aucasian  ore.

A l u m i n i u m .— T here has n o t been an y  appreciable  
dem and for raw  m etal recently , b u t m akers continue 
to  m ain ta in  a  firm  a tt i tu d e , quo ting  ¿95 for ingots 
and bars an d  ¿98 for rolling billets, b o th  less 2%  
delivered.

S u l p h a t e  o f  C o p p e r . — Q uite a  good business is 
reported  a t  ab o u t ¿16 5s. to  ¿16 15s. p er to n , less 
5% , for English.

N i c k e l .— R ath e r slow conditions con tinue  to  
p revail in  th is  m arket, b u t prices a re  w ithou t 
a lte ra tio n  a t  ¿230 to  ¿235 pe r to n , according to  
qu an tity .

C h r o m e  O r e .—V ery little  in q u iry  has been 
forthcom ing recently , b u t leading in te res ts  continue 
to  quote  80s. to  85s. per to n  c.i.f. for good 48%  
R hodesian  ore, and  100s. to  110s. c.i.f. for 55 to  
57%  New Caledonian.

Q u i c k s i l v e r .— T he undertone  of th e  m arke t 
continues easy, th e  b reaking aw ay  of I ta ly  from  th e  
syndicate n a tu ra lly  ten d in g  to  depress values. 
C urrent quotations a re  ab o u t ¿9 15s. to  ¿10, net, 
for spot.

T u n g s t e n  O r e . — Business has rem ained 
p ractically  a t  a standstill, w ith  forw ard sh ipm ent 
from  China valued a t  a b o u t 11s. pe r u n it  c.i.f. 
by  sellers, a lthough  bu y ers’ ideas have  been lower.

M o l y b d e n u m  O r e .— Supplies a re  sho rt and  prices 
a re  ra th e r nom inal a t  a round  37s. 6d. to  39s. pe r u n it 
c.i.f. for 80 to  85%  concentra tes.

G r a p h i t e .— The m ark e t is v ^ry  qu iet, b u t prices 
a re  unchanged a t  ab o u t ¿16 to  ¿18 p er to n  c.i.f. for 
good 85 to  90%  raw  flake, and  ¿17 to  ¿19 c.i.f. for 
90%  Ceylong lumps.

S i l v e r .— On Ju ly  1 spo t b a rs  w ere 16J£d., 
and  w ith  th e  C ontinent inclined to  sell, an d  some 
easiness in Am erica tended  to  offset th e  harden ing  
effects of w eaker sterling. In d ia  tu rn ed  buyer, 
however, and  on Ju ly  15, spo t b ars rose to  17Jd. 
In  th e  second half of th e  m on th  China w a s  a  buyer 
on any  signs of a  fall, b u t In d ia  offered m oderate ly  
and  prices kep t fairly  steady , spo t bars closing a t  
1 7 ^ d . on Ju ly  29.
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STATISTICS
PRODUCTION OF GOLD IN THE TRANSVAAL.

NATIVES EMPLOYED IN THE TRANSVAAL MINES.

R a n d .
E l s e 

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

Oz. Oz. Oz.
July, 1931 ............................ 872,198 44,645 916,843
A ugust................................... 870,822 45,603 916,425
September .......................... 872,053 43,971 916,024
October .............................. 900,353 44,760 945,113
Novem ber............... ............ 855,102 45,408 900,510
D ecem ber............................ 877,178 46,175 923,353
January, 1932 .................... 890,688 46,096 936,784
February............................... 869,711 44,301 914,012
March ................................... 914,017 46,018 960,035
April....................................... 901,894 47,902 949,796
M a y ....................................... 919,223 46,421 965,644
June ..................................... 913,297 45,714 959,011
J u ly ....................................... 933.947 47,213 981,160

TRANSVAAL GOLD OUTPUTS.

Brakpan........................
City Deep ...................
Cons. Main R e e f .........
Crown Mines.................
D aggafontein...............
D ’rb’n Roodepoort Deep
East G ed u ld .................
East Rand P.M...............
Geduld..............................
Geidenhuis D eep ...........
Glynn’s Lydenburg . .  . 
Government G.M. Areas
Kleinfontein ...........
Langlaagte Estate . 
Luipaard’s Vlei . . . .  
Meyer and Charlton 
Modderfontein New. 
Modderfontein B . .  
Modderfontein Deep 
Modderfontein East 
New State Areas
Nourse .....................
Randfontein ...........
Robinson D e e p ___
Rose D e e p ...............
Simmer and Jack . .
S prings.....................
Sub N ig e l.................
Transvaal G.M. Estates
Van Ryn .......................
Van Ryn Deep .............
West Rand Consolidated
West Springs.................
Witw’tersr’nd (Knights) 
Witwatersrand Deep . .

J u n e . J u l y .

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

107,000 £160,658 107,500 £159,489
84,500 21,789 85,000 21,899
71,000 23,657 74,000 24,210

278,000 86,067 284,000 88,064
41,700 £66,197 42,000 £67,715
48,000 16,009 50,000 15,630
59,000 18,929 60,000 19,283

157,000 40,595 161,500 42,522
83,000 26,621 86,500 27,892
74,000 16,829 77,000 17,164
6,400 2,554 7,200 2,555

208,000 £406,976 207,000 £406,036
51,600 10,298 53,800 10,953
81,000 £109,856 82,000 £108,996
33,400 8,395 34,600 8,689
16,000 £15,576 12,600 £18,199

167,000 64,621 171,000 64,144
75,000 21,166 77,500 21,805
44,400 21,570 44,400 21,507
73,500 21,242 74,500 21,721
89,000 £184,036 88,000 £180,453
69,500 20,751 72,000 21,201

240,000 £282,984 249,000 £300,276
98,000 28,724 100,000 28,502
60,500 12,610 64,500 13,150
78,000 21,977 82,100 21,857
76,100 £164,566 76,200 £164,738
36,000 32,453 37,000 33,022
18,500 5,255 19,100 5,637
50,000 £44,873 51,000 £46,508
70,000 £92,702 71,000 £92,153
93,500 £103,438 96,500 £106,372
77,500 £80,839 77,100 £79,159
65,000 £55,461 69,000 £56,034
46,100 14,968 49,000 14,939

Values in S.A. currency.

COST AND PROFIT ON THE RAND, Etc.

Compiled from official statistics published by the Transvaal 
Chamber of Mines.

Tons
milled.

Yield 
per ton.

Work’g 
cost 

per ton.

Work’g 
profit 

per ton.

Total
working
profit.

s. d. s. d. s. d. £
April, 193 1 ... 2,592,800 28 7 20 1 8 6 1,105,711
M a y ................ 2,751,400 27 10 19 6 8 4 1,149,105
Ju n e............... 2,698,100 28 0 19 7 8 5 1,140,399
J u ly ................ 2,771,400 27 10 19 6 8 4 1,155,466
A ugust........... 2,799,800 27 10 19 5 8 5 1,159,382
Septem ber.. . 2,765,400 27 10 19 5 8 5 1,162,355
O ctober......... 2,870,800 27 8 19 3 8 5 1,210,743
November . . 2,726,720 27 10 19 5 8 5 1,144,208
December . . . 2,793,900 27 10 19 5 8 5 1,173,732
January, 1932 2,880,500 27 5 19 4 8 1 1,163,434
February . . . . 2,775,400 27 8 19 6 8 2 1,133,212
March............. 2,901,300 27 10 19 7 8 3 1,200,278
April............... 2,883,500 27 9 19 5 8 4 1,196,011
May................. 2,964,100 27 6 19 2 8 4 1,228,198
J u n e ............. 2,927.200 27 9 19 3 8 6 1,241,392

G o l d

M i n e s .
C o a l

M i n e s .
D ia u o n d

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

July 31, 1931........... 208,155 13,512 1,817 223,484
August 3 1 ................. 209,409 13,563 1,705 224,677
September 30........... 209,424 13,276 1,626 224,326
October 3 1 ............... 208,987 13,061 1,517 223,565
November 30 ......... 209,270 12,882 1,429 223,581
December 3 1 ........... 211,552 12,260 1,402 225,214
January 31, 1 9 3 2 ... 215,752 12,394 1,598 229,744
February 2 9 ............. 216,171 12,177 1,363 229,711
March 31 ................. 214,024 12,009 — 226,033
April 30 ...................... 214,334 11,943 — 226,277
May 3 1 ...................... 215,926 11,972 — 227,898
June 30 ...................... 217,077 11,833 — 228,910
July 31 .................... 217,525 12,056 — 229,581

PRODUCTION OF GOLD IN RHODESIA.
1929 1930 1931 1932

oz. oz. oz. oz.
January................... 46,231 46,121 45,677 42,706
February ............... 44,551 43,385 42,818 45,032
March ..................... 47,388 45,511 42,278 47,239
April ...................... 48,210 45,806 43,776 46,487
May ........................ 48,189 47,645 43,731 46,854
June.......................... 48,406 45,208 44,118 48,441
July ........................ 46,369 45,810 44,765 —
August..................... 46,473 46,152 43,292 —
September............... 45,025 46,151 42,846 —
October ................. 46,923 45,006 44,260 .—
November ............. 46,219 44,351 44,516 —
Decem ber............... 46,829 46,485 50,034 —

RHODESIAN GOLD OUTPUTS.
J u n e . J u l y .

Tons. Oz. Tons. Oz.

Cam and M otor............. 24,800 11,667 25,200 9,648
Globe and Phoenix . .  . 6,110 6,368 6,222 6,281
Lonely R eef................... 8,500 2,474 8,500 2,443
Luiri Gold ...................... — — — —
R ezen d e.......................... 6,500 2,593 6,500 2,551
Sherwood Star ............. 4,800 £8,321 4,800 £8,367
Wanderer Consolidated 15,300 3,157 15,600 3,231

WEST AFRICAN GOLD OUTPUTS.
J u n e . J u l y .

Tons. Oz. Tons. Oz.
Ariston Gold Mines . 5,088 £15,457 5,273 £15,549
Ashanti Goldfields . . 13,300 14,608 13,430 14,605
Taquah and A bosso.. 10,391 3,391 10,528 3,479

AUSTRALIAN GOLD OUTPUTS BY STATES.
Western

Australia. Victoria. Queensland.

Oz. Oz. Oz.
July, 1931 .................................. 38,785 3,641 1,220
A ugu st.......................................... 52,501 3,020 610
Septem ber.................................... 38,173 — 638
O ctober......................................... 52,741 7,838* 1,031
November .................................. 53,869 4,758 1,428
December...................................... 49,215 4,700 1,224
January, 1932.............................. 44,037 — 916
February ...................................... 44,672 — 981
March ........................................... 47,103 9,735t 769
April ............................................. 48,936 — 1,216
May................................................. 53,928 — —
J u n e ............................................... 50,079 — —
J u ly ................................................ 53,585 — —

* Sept. and Oct. f  Jan., Feb., and March. 

AUSTRALASIAN GOLD OUTPUTS.
J u n e . J u l y .

Tons. Value £ T o d s . Value £

Associated G.M. (W.A.) . .
Blackwater (N.Z.) ...........
BoulderPersev’ce(W .A -).. 
Grt. Boulder Pro. (W.A.) . 
Lake View & Star (W.A.) 
Sons of Gwalia (W.A.) . . .  
South Kalgurli (W.A.) . . .
Waihi (N.Z.) ......................
W ilun a................................

5,281
3,540
7,211
7,762

28,879
12,154

9,241
18,302
27,524

8,753  
8,395  

14,706  
23,183  
32,506  
14,522  
16,409  

/  6,177*  
1 41 ,114f 

48,140

5,067
3,582
7,266
7,662

13,088
9,751

18,981

6,324
11,523
14,814
20,846

15,554  
16,186 

1 6 ,110* 
\4 0 ,0 2 8 f

* Oz. gold. t  Oz. silver.
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GOLD OUTPUTS, KOLAR DISTRICT, INDIA.

J u n e . J u l y .

Tons
Ore

Total
Oz.

Tons
Ore

Total
Oz.

Balaghat ....................
Champion R e e f .........
Mysore..........................
Nundydroog ..............
Ooregum ....................

8 ,970
14,310
12,514
11,980

1,809
5,524
7,088
7.40S
4,3S7

9,350
14,420
14,970
11,750

1 ,485
5,575
7,562
9,329*
4,352

*1,939 oz. from 1,870 tons Balaghat ore.

MISCELLANEOUS GOLD, SILVER, AND PLATINUM  
OUTPUTS.

J u n e . J u l y .

Tons Value £ Tons Value £

Bulolo Gold......................... __ 62,950¿t — —

Chosen Corp. (Korea) . . . 9,660 13,250 10,400 10,197
Frontino Gold (C’lbia) . . . 3,860 I S ,011 ö,890 19,219
F resn illo .............................. — — — —
New Goldfields of Vene

zuela ................................. 7,651 2,306* 7,S86 2.22S*
Oriental Cons. (Korea) . . — S0,858¿ — 69,744//
St. John del Rey (Brazil). — 40,600 — 42,500
Santa Gertrudis (México) . 25,105 59,SS9¿ 24,471 3 7 ,634¿
V ib orita ............................... — — — 1,564
West Mexican Mines......... 1,440 21 ,500¿ — —

¿Dollars. *O z.go ld . t  To July 17. 

PRODUCTION OF TIN IN FEDERATED MALAY STATES. 
Estimated at 72% of Concentrate shipped to Smelters. Long Tons.

February 
March . . .  
April . . . .

June

3,014 July, 1932 ....................
2,132 A ugust..........................
3,064 Septem ber...................
3,333 O ctober........................
2,276 N ovem ber....................
2,491 December ....................

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

M a y . J u n e . J u l y .

Ayer Hitam ................................. __ 3S* —
Batu C aves................................... — — —
Changkat ..................................... 68 — —
Gopeng ......................................... — 27 —
Hongkong Tin ............................ — 35* —
Idris Hydraulic .......................... — 13* —
Ip o h ............................................... 27 3 4 | —
Kampar Malaya ........................ — — —
Kampong L an jut........................ 30 42 35
K am unting................................... 991 117 —
Kent (F.M .S.).............................. — — —
Killinghall..................................... 22* 46 32*
K in ta ............................................. — 12* —
Kinta K ellas................................ — — —
Kramat Tin................................... 72 63 70
Kuala Kam par............................ 33 42 —
K undang....................................... — — —
Lahat ............................................. 15! 14* I l l
Lower P erak ................................ — —
Malaya Consolidated................. — — —
Malayan T in ................................ 54* 71* 591
Malim N a w a r .............................. 25 22 20
Pahang ......................................... 125 105 7S
Penawat ....................................... 47* 42* —
Pengkalen .................................. 25 —
P etalin g ......................................... — 100 —
Rahman ....................................... 40* 25 25
Ram bu tan ................................... 4* —
Rantau ......................................... — —
R aw ang......................................... 44 38 30
Rawang Concessions................. 48 21 35
Renong ......................................... 19* 20! —
Selayang ..................................... — 9* —
Southern K am p ar...................... — 60 —
Southern M alayan...................... 27* 70 591
Southern Perak .......................... 25* 3S*
Southern T ron oh ........................ 21 19*
Sungei B e s i ................................... 33 27 —
Sungei Kinta ............................... 33! 32* —
Sungei Way ................................. 9 41* —
Taiping ......................................... 11 —
Tanjong......................................... — 12* —
Tekka ........................................... — IS —
Tekka-Taiping.............................. — 24* —
T em oh ........................................... — — —
Tronoh ......................................... 66 431 —._
Ulu Klang..................................... — — —

OUTPUTS OF NIGERIAN TIN MINING COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

M a y . J u n e . J u l y .

Anglo-Nigerian............................ 7* 151 12*
Associated Tin Mines.................. 114 145* 108
Baba R iv er ................................... — — —
Batura Monguna.......................... — 1 —
B is ic h i........................................... 16 25 —
Daffo............................................... — — —
Ex-Lands ..................................... 15 32 23
F ila n i............................................. 2 — —
Jan tar............................................. 13 10 10
J o s .................................................. 13* 10* —
Juga Valley ................................ S s 0
Kaduna Syndicate.................... 17 13 13
Kaduna Prospectors.................... S 6 7
K assa............................................. 4* ( 8
London Tin ................................. 48 102 75
Lower B is ic h i............................... 1 ! —
Naraguta Extended .................. — — —
Nigerian Consolidated............... 7 7 0
Offin River..................................... — — —
Ribon Valley .............................. 4 18 10
Tin F ie ld s ..................................... — — —
United Tin A reas........................ — 17 11
Yarde Kerri ..............................

OUTPUTS OF OTHER TIN MINING COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

M a y . J u n e .  1 J u l y .

Anglo-Burma (Burma)............... 123 25! —
Aramayo Mines (B o liv ia )......... 106 S4 119
Bangrin (Siam) .......................... 57 61* —
Beralt ......................................... 29* 261* 26**
Consolidated Tin Mines (Burma) 82 S3 120
East Pool (Cornwall) ............... 50* 48* —
Fabulosa (B oliv ia )...................... 43f 411 —
Kagera (U ganda)........................ 22 25 25
K am ra........................................... — — —
Malavsiam Tin .......................... 81 13 13*
Mawchi........................................... 230* 208* 193*
Patino............................................. . S i 3 — —
Pattani........................................... — — —
San Finx (S p a in )........................ — — —
Siamese Tin (S ia m ).................... 92* 79 —
South C rofty................................. 50! 5 2 | 52
T avoyTin (Burm a).................... 73* 91 73
Tongkah Harbour (S iam )......... 35 30 30
Toyo (Japan)................................ SO 70 72
Zaaiplaats................................... 15*

• Tin and Wolrram. t  Tons âne tin. 

COPPER, LEAD, AND ZINC OUTPUTS.
J u n e . J u l y .

Britannia L e a d ...............

Broken Hill South . . . .  

Burma Corporation . . .
Electrolytic Z in c ...........
Indian C opper...............
Messina............................
Mount Isa ......................
Mount L yell....................
North Broken H ill.........

Rhodesia Broken Hill .

Roan Antelope................

Sulphide Corporation .

T rep ca .............................

Villemagne ....................

Zinc Corporation .........

( Tons refined lead 
1 Oz. refined silver 
/ Tons lead conc. .
\  Tons zinc conc. .
I Tons refined lead 
\  Oz. refined silver

Tons z in c ...........
Tons copper . . .  
Tons copper . . .  
Tons lead bullion 
Tons concentrates 

f Tons lead conc. . .  
\T o n s  zinc conc. . .
I Tons V 0 O 5 ............
I Tons V2O5 co n c .. 

/T o n s  concentrates 
\ Tons blister copper 
| Tons lead conc. . .
I Tons zinc conc. . .
1 Tons lead conc. . .
1 Tons zinc conc. . . 
f Tons lead conc. . .  
\T o n s  zinc conc. . .
I Tons lead conc. . .
• Tons zinc conc

319

G9S
045

530,615

370
810
940
,294*
890
560

30
100

,089
,823
,662
,671
,093

7,492
S,059
5,880

463,542

370
8S3

2 ,S 13f
5,760
5,440

30
100

2,178

4.9S4
6,691

391
237

* To June 15. |T o J u l y l3 .
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IMPORTS OF ORES, METALS, ETC..INTO UNITED KINGDOM.

May. June.

Iron O r e ......................................... 162,103 164,617
Manganese Ore.............................. 4,595 11,891
Iron and S te e i .............................. 144,013 126,079
Copper and Iron P y r ite s ........... 35.4-84 23,284
Copper Ore, Matte, and Prec. . . .Tons . . 4,394 2,056
Copper M etal................................. 10,534 10,598
Tin Concentrate .......................... 4.293 5,294
Tin M eta l....................................... 250 lOu
Lead Pig and Sheet...................... 22,457 24.765
Zinc (Spelter^ .............................. 6,605 6,287
Zinc Sheets, etc............................. 1,263 1,367
Zinc O x id e ..................................... 9 11
Zinc Ore......................................... 7,(774

504
7,638

Aluminium .................................. . Tons . . 554
Mercury........................................... . .L b ........ 79,312 87,085
White L e a d ................................... 1,738 3,479
Barytes, ground .......................... 16,007 21,000
Asbestos ....................................... 1,646 1,725
Boron M inerals............................ 602 1,117
B o r a x ............................................. 12,184 10,107
Basic Slag .................................... 850 100
Superphosphates.......................... 2,852 1,140
Phosphate of L im e ...................... 29,668 10.473
Mica ............................................... 78 194
Tungsten O res.............................. 237 474
Sulphur ......................................... 3,606 5,264
Nitrate of S o d a ............................ 10,074 8
Potash Salts ................................ 44,248 51,277
Petroleum : C ru de...................... 34.0S6.562 34,046,642

Lamp O i l ............... 10,250,317 14,218,997
Motor Spirit ......... 89,077.618 99,206,744
Lubricating Oil . . . .  Gallons 9,454,659 7,25-1,347
Gas Oil ............... 6,593.430 11,593,696
Fuel O i l ................. 43,925,353 48,843,402

Asphalt and Bitumen ............... 10,021 14,124
Paraffin Wax .............................. 84,033 62,029

OUTPUTS REPORTED BY OIL-PRODUCING COMPANIES.
In To ss.

May. June. July-

Anglo-Ecuadorian ................... 17,113 16.608 16,926
Apex Trinidad.............................. 44,670 47,140 51,260
A tto ck ........................................... 2 ,626 2,056 1,998
British Burmah............................ 3,691 3,767 3,875
British Controlled ...................... 44,289 40,318 42,263
Kern Mex...................................... 1,091 980 830
Kern River (Cal.) ...................... 2 ,358 1,999 2,067
Kem Romana ............................ 178 164 76
Kçm Trinidad ............................ 1,845 1,863 1,766
Lobitos ........................................ 24,809 24,134 25,260
Phoenix........................................... 68,380 65,286 80,434
St. Helen’s Petroleum ............. 5,208 4,675 4,903
Steaua R om an a.......................... 91,182 84,604 98,968
Tampico ...................................... 2,891 2.596 2,294
Tocuyo ........................................ 1,283 1,056 1,253
Trinidad Leaseholds................. 31,050 28,950 28,600

QUOTATIONS OF OIL COMPANIES’ SHARES.
Denomination of Shares £1 unless otherwise noted

July II, Aug. 1U, 
1932. 1932.

£  s. d £ s . d.
Anglo-Ecuadorian ....................................................  6 0 9 3
Anglo-Egyptian B..................................................  1 3 0 1 7 6
Anglo-Persian 1st Pref..........................................  1 7 9 1 8 0

Ord  1 14 3 2 2 6
Apex Trinidad (os.)   10 9 13 3
Attock .......................................................................... 9 6 10 0
British Bormah (8s.) ................................................  3 3 3 9
British Controlled ($5)   1 3 1 6
Burmah O i l ..................................   2 6 3 2 18 0
Kern River Cal. (1 0 s .) ..............................................  1 6 2 0
Lobitos, Peru ........................................................  1 5 6 1 1 5  0
Mexican Eagle, Ord. (4 pesos) ...............................  6 0 6 3

, ,  „ 8% Pref. (4 pesos)   5 9 6 0
Phoenix, Roumanian ................................................  4 6 8 0
Royal Dutch (100 fl.) ...........................................14 12 6 17 12 6
Shell Transport, Ord ...........................................  1 16 9 2 5 0

5% Pref. (£10) 11 0 0 11 0 0
Steaua Romana ......................................................... 5 6 7 6
Trinidad Leaseholds............................................ 1 7 6 1 9 3
United British of Trinidad (6s . 8d.) ..................... 2 0 3 0
V.O.C. H old ing ...................................................... 1 3 0 1 8 0

PRICES OF CHEMICALS. Aug. 9.
These quotations (some of which are affected by the devalua

tion of the pound sterling) are not absolute ; they var> according 
to quantities required and contracts running.

£ s . d.
Acetic Acid, 4 0 % ..................................... 19 9

8 0 % ..................................... i 16 a
„ G lacia l.............................. 59 0 0

Alum .......................................................... 8 7 6
Aluminium Sulphate, 17 to 18% ___ 6 15 0
Ammonium, A nhydrous.......................... I 0

,,  O'880 solution ...................... 15 10 0
,, Carbonate ............................ 27 10 0
,, Nitrate (British;.................... ......... ff 16 0 0
„ Phosphate, r /im m l,............. 40 0 0

Sulphate, 206%  N ............... a o 0
Antimony, Tartar Emetic, 43^44% 10

,, Sulphide, golden ............... 9
Arsenic, White foreign;........................ 24 0 0
Barium, Carbonate (native;, 9 4 % ___ 4 10 0

„  Chloride ..................................... 10 10 0
Barytes.......................................................... 8 5 0
Benzol, standard motor ........................ 1 4
Bleaching Powder, 35% Cl..................... 8 15 0
Borax ....................................................... 16 10 0
Boric A c id ................................................. 26 10 0
Calcium Chloride, solid, 70/75%........... 5 15 0
Carbolic Acid, crude 60’s ...................... 1 7

,,  ,, crystallized, 40°.............
Carbon D isulphide...................................

.........per lb. 6
30 0 9

Citric A c id ................................................. 1 -
Copper Sulphate...................................... 15 10 0
Creosote Oil f.o.b. in B u lk ) ................. 4Í
Cresylic Acid, 98-100% ........................ 1 4
Hydrofluoric Acid, 59 60% .................... 8
Iodine ........................................................ 1 0 11
Iron, Nitrate 80° Tw................................ 6 0 0

,, Sulphate ......................................... 1 17 6
Lead, Acetate, w h ite .............................. 33 10 0

,, Nitrate (ton lo t s ) .......................... 27 lu 0
,, Oxide, L itharge............................ 27 10 0
,, White ............................................. 37 10 0

Lime, Acetate, brown ............................ 8 10 0
grey, 80% ....................

Magnesite, C alcined................................
11 0 0

8 a 0
Magnesium Chloride .............................. 5 10 0

,, Sulphate, comml................
Methylated Spirit Industrial 61 O.P. .

4 10 9
.........pergal. 2 0

Nitric Acid, 80° Tw.................................. 23 0 0
Oxalic A c id ............................................... 2 7 U
Phosphoric Acid. (Cone. 1 -750;......... ...........  per lb. 10
Pine Oil....................................................... 2 7 6
Potassium Bichromate .......................... a

tt Carbonate, 96 /98% ............. 29 0 0
,, Chlorate ................................ ......... per lb. 4
„  Chloride 80% ...................... 12 10 0
,, Ethyl Xanthate ............... . per lOu kilos 7 0 0
,, Hydrate (Caustic) 88/90% . 39 U 0
,, Nitrate .................................. 30 0 0
,, Permanganate ..................... 8 ł
„  Prussiate, Yellow ............... 8

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

2 0
12 10 0

Sodium Acetate ...................................... 20 0 0
,, Arsenate, 45% .......................... 28 0 0
,, Bicarbonate .............................. 10 10 0
,, B ichrom ate................................ 4
,,  Carbonate (Soda Ash) 5 8 % ... 6 0 0
„  „ (Crystals) ............... 5 5 0
,, Chlorate....................................... 23 10 0
„ Cyanide 100% NaCN basis . . 8
„ Ethyl Xanthate ........................ . - per 100 kilos 6 12 6
,, Hydrate, 76% .......................... 14 0 0
,, Hyposulphite, comml................ 9 2 6
,, Nitrate (ordinary) ................... 9 (1 0
,, Phosphate, comml..................... 12 5 0
„ Prussiate .................................... a
„  S ilica te ........................................ 9 10 0
„  ,, (liquid, 140° Tw.) , . 
,, Sulphate (Glauber’s Salt) . . . .

8 10 0
2 15 0

,, ,, (Salt-Cake; ............... 3 1 0
,, Sulphide Cone., 60/65%........... 10 15 0
,, Sulphite, p u re............................ 14 0

Sulphur, Flowers .................................... 10 10 0
Roll ...........................................

Sulphuric Acid, 168° Tw.........................
10 0 0

4 a 0
,, ,, free from Arsenic, 140° Tw. . 3 0 0

Superphosphate of Lime (S.P.A. 16%) 3 0 0
Tartaric Acid ........................................... 1 0
Turpentine ............................................... 02 0 0
Tin Crystals ............................................. 1 0
Titanous Chloride .................................. 101
Zinc Chloride ........................................... 9 10 0
Zinc Dust, 90 /92% .................................. 20 0 0
Zinc Oxide (White Seal) ........................ 35 0 0
Zinc Sulphate............................................. 8 10 0
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise noted.

GOLD A N D  S IL V E R :
SOUTH AFRICA:

Brakpan .............................................
City Deep .........................................
Consolidated Main Reef ...............
Crown Mines (1 0 s .) ..........................
Daggafontein ...................................
Durban Roodepoort Deep (10s.). .
East Geduld .....................................
East Rand Proprietary (10s .)-----
Geduld..................................................
Geldhenhuis Deep ..........................
Glynn’s Lydenburg ........................
Government Gold Mining Areas (5s.)
Grootvlei...........................................
Langlaagte Estate ........................
Meyer & Charlton ........................
Modderfontein New (1 0 s .) ...........
Modderfontein B (5s.) .................
Modderfontein Deep (5s.) ...........
Modderfontein E a s t ......................
New State Areas ..........................
Nourse .............................................
Randfontein ...................................
Robinson Deep A (Is.) ................

„  B (7s. 6d.)  .........
Rose D e e p ..............................................
Simmer & Jack (2s. 6d .)......................
Sprin gs....................................................
Sub Nigel (10s.)...................................
Van Ryn ...............................................
Van Ryn Deep .....................................
Village Deep (9s. 6d . ) ........................
West Rand Consolidated (10s.)
West Springs .....................................
Witwatersrand (Knight’s ) .................
Witwatersrand Deep ..........................

RHODESIA :
Cam and Motor ..................................
Gaika ......................................................
Globe and Phoenix (5 s .) ......................
Lonely Reef .........................................
Mayfair ..................................................
R ezen d e..................................................
Shamva ..................................................
Sherwood Starr (5s.)............................

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

AUSTRALASIA :
Golden Horseshoe (4s.) W.A...............
Great Boulder Propriety (2s.), W.A. 
Lake View and Star (4s.), W.A. . .  .
Sons of Gwalia, W.A............................
South Kalgurli (10s.), W.A.................
Waihi (5s.), N.Z.....................................
Wiluna Gold, W.A.................................

INDIA :
Balaghat (10s.) .....................................
Champion Reef (10s.) ........................
Mysore (10s.) .......................................
Nundydroog (10s.)................................
Ooregum (10s.).......................................

AMERICA :
Camp Bird (2s.), Colorado .........
Exploration (10s.) ..............................
Frontino and Bolivia, Colombia . .  . 
Mexican Corporation, Mexico (10s.) . 
Mexico Mines of El Oro, Mexico . . .
St. John del Rey, B r a z il ...................
Santa Gertrudis, Mexico.....................
Selukwe (2s. 6d.), British Columbia

MISCELLANEOUS :
Chosen, Korea .....................................
Lena Goldfields, R u ssia ......................

C O P P E R :
Bwana M’Kubwa (5s.) R hodesia.. . .
Esperanza C opper...............................
Indian (2s.) ................. .........................
Loangwa (5s.), R hod esia ....................
Luiri (5s.), Rhodesia ..........................
Messina (5s.), Transvaal ...................
Mount Lyell, Tasmania   .................
Namaqua (£2), Cape Province...........
Rhodesia-Katanga...............................
Rio Tinto (£5), Spain .......................
Roan Antelope (5s.), Rhodesia
Tanganyika Con....................................
Tharsis {£2), S p a in ..............................

July 11. 1 Aug. 10,
1932. 1932.

£• s. d. £ s. d.
3 12 6 3 15 0

5 U 7 6
1 3  6 1 2 9
5 7 6 5 5 6
2 13 0 2 14 6

18 9 1 0 0
3 2 0 3 8 0

12 3 12 9
4 7 0 4 12 6

10 9 10 6
6 3 10 0

1 13 0 1 13 0
1 1 3 1 5 0

18 0 18 6
1 10 0 1 8 9
2 6 3 2 3 9

10 6 10 6
14 6 14 9

2 1 3 2 1 3
2 11 3 2 13 0

16 9 16 9
1 11 3 1 16 6

15 0 14 6
10 3 12 6
6 3 6 3
3 9 3 9

3 15 6 4 2 6
4 13 9 4 18 9

11 3 13 0
18 0 18 6

1 6 1 6
13 0 14 0
14 0 16 0

8 0 8 0
7 0 7 9

2 1 3 2 3 9
3 6 3 6

16 3 18 0
12 6 13 9

4 6 4 6
1 7  6 1 10 0

1 0 1 0
15 6 16 3

1 12 3 1 13 9
5 0 5 6

4 0 4 9
7 3 6 6

12 3 14 6
10 0 11 9

1 1 0 1 1 0
14 3 14 6
18 0 1 7  9

11 3 10 6
13 6 14 6
10 3 11 6

1 5  6 1 7 9
5 0 5 9

2 3
1 0 1 6

17 6 18 0
3 0 4 3
2 0 2 0

19 6 1 1 6
6 9 6 6
1 4 1 7

3 0 3 0
3 6

2 0 3 3
13 9 13 9

10 1 3
1 3 1 9
1 6 1 6
4 2 5 0

16 0 16 6
3 0 3 6

10 0 10 0
13 10 0 16 5 0

6 6 8 3
17 0 1 0  6

2 11 3 3 2 6

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

FIN A N C E , E tc. :
Anglo-American Corporation (10s.)
Anglo-French Exploration ...............
Anglo-Continental (10s.) ....................
Anglo-Oriental (Ord., 5 s . ) ..................

ditto, Pref............................................
British South Africa (15s.) ...............
Central Mining (£8) ............................
Consolidated Gold Fields ..................
Consolidated Mines Selection (10s.) .
Fanti Consols (8s .)................................
General Mining and Finance ...........
Gold Fields Rhodesian (10s.) ...........
Johannesburg Consolidated .............
London Tin Corporation (10s.)
Minerals Separation ............................
National Mining (8s . ) ..........................
Rand Mines (5s.) ................................
Rand Selection (5s.)  ......................
Rhodesian Anglo-American (10s.). . .
Rhokana Corp........................................
Rhodesian Selection Trust ( 5 s . ) -----
South Rhodesia Base Metals ...........
Tigon (5s.) . .   .....................................
Union Corporation (12s. 6d.) ...........
Venture Trust (1 0 s .) ...........................

5 6 
3 0 

3 0 0 
15 0 
17 6

7 0
7 6 
2 6 
6 6
8 0 

16 9
5 
2 
5 
5 

17 
3

1 3 
9

2 5

July 11, Aug. 10,

L E A D -Z IN C : 1932 
£ s. 1.

1932 
£ s. d.

Amalgamated Zinc (8s.), N.S.W. . . . 6 3 7 6
Broken Hill Proprietary, N.S.W. . . 13 ■0 14 6
Broken Hill, North, N.S.W ................ 2 8 9 2 12 6
Broken Hill South, N.S.W.................. 1 13 9 1 16 3
Burma Corporation (10 rupees)......... 8 0 9 6
Electrolytic Zinc Pref., Tasm ania.. . 16 3 18 9
Mount Isa, Queensland........................ 8 6 8 9
Rhodesia Broken Hill (5 s .) ............... 9 1 1
San Francisco (10s.), Mexico ........... 6 3 7 3
Sulphide Corporation (15s.), N.S.W. 6 6 7 9

ditto, Pref............................................ 8 9 9 6
Zinc Corporation (10s.), N.S.W. . .  . 19 6 1 1 3

ditto, Pref............................................ 2 17 6 2 16 3

T IN :
Aramayo Mines (25 fr.), Bolivia . . . 10 3 12 6
Associated Tin (5s.), Nigeria ........... 4 0 4 9
Ayer Hitam (5s.) ................................. 10 0 12 0
Bangrin, S ia m ....................................... 8 3 9 0
Bisichi (10s.), Nigeria ........................ 3 9 6 0
Chenderiang, M a la y ............................ 9 9
Consolidated Tin Mines of Burma . . 1 9 2 3
East Pool (5s.), Cornwall ................. 6 6
Ex-Lands Nigeria (2s.), Nigeria . . . . 9 1 3
Geevor (10s.), C ornw all...................... 1 3 1 6
Gopeng, Malaya ................................... 1 7 6 1 12 6
Hongkong (5s.) ..................................... 11 0 13 3
Idris (5s.), Malava ............................... 5 9 3 6
Ipoh Dredging (16s.), Malay . . . . . . 11 9 12 6
Kaduna Prospectors (5s.), Nigeria . . 3 9 3 9
Kaduna Syndicate (5s.), Nigeria . . . 8 9 10 0
Kamunting (5s.), Malay .................... 3 9 4 6

| Kepong, M a la y ..................................... 7 6 5 0
Kinta, Malay (5s.) ............................ 5 9 5 3
Kinta Kellas, Malay (5s.) .................. 5 3 5 0
Kramat Pulai, Malay ........................ 17 6 19 6
Lahat, Malay ....................................... 3 0 3 0
Malayan Tin Dredging (5s.) ............. 15 0 17 3
Naraguta, Nigeria .............................. 7 6 7 6
Nigerian Base Metals (5s.) ............... 6 6
Pahang Consolidated (5s.), M alay.. . 4 0 4 9
Penawat ($1), Malay ........................ 9 9
Pengkalen (5s.), Malay ...................... 9 6 9 6
Petaling (2s. 4d.), M a lay .................... 7 9 9 6
Rambutan, Malay .............................. 5 0 5 0
Renong Dredging, Malay .................. 11 3 12 6
Siamese Tin (5s.), Siam .................... 7 0 8 6
South Crofty (5s.), Cornwall............. 2 0 2 3
Southern Malayan (5s.) .................... 8 6 10 0
Southern Perak, Malay........................ 1 1 3 1 5 0
Southern Tronoh (5s.), Malay ......... 5 6 5 6
Sungei Besi (5s.), Malay .................... 6 6 7 0
Sungei Kinta, Malay .......................... 8 3 10 3
Tanjong (5s.), Malay ........................ 6 3 5 6
Tavoy (4s.), Burma ............................ 4 6 5 6
Tekka, Malay ....................................... 12 0 11 3
Tekka Taiping, M a la y ........................ 11 0 10 0
Temengor, Malay................................... 1 6 1 6
Toyo (10s.), Japan .............................. 1 0 1 0
Tronoh (5s.), Malay.............................. 13 9 14 6

3 8 9 
7 
6

2 17 
4 
2 
2

2 7 
4

0

07
2

3 12 6 
1 1 3 1 0 0

8 9 
10 6

2 9 
6 6
9 6 

19 9
10 15 0 
1 5  9 

7 6 
6 6 

1 0  6
3 01 G 6 

11 3
2  10 0

3
3 13 9 

9 0 
10 6 

3 18 9
4 9 
2 0 
2 6

2 11 3
5 0



T H E  M INING D IG E S T
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 abstracts o f  important articles and papers appearing in  technical journals and proceedings 
o f societies are given, together with brief records o f other articles and papers; also notices o f new 
books and pamphlets, lists o f patents on mining and metallurgical subjects, and abstracts o f the yearly

reports of mining companies.

T H E  A IR  T R A N S P O R T  O F  D R E D G E S
In  th e  Bulletin  of th e  In stitu tio n  of Min ing and  

M etallurgy for Ju ly  C. A. B anks describes th e  
m ethods employed in  th e  a ir tran sp o rt of dredge 
p a r ts  and  supplies to  a n  area  in  th e  in te rio r of New 
Guinea. The au th o r says th a t  th e  island of New 
Guinea lies betw een north -eastern  A ustralia  and 
th e  E q u a to r and  i t  is credited  as being th e  second 
largest island  in  th e  world. The eastern  portion  
of th e  island  is B ritish , th e  south  p a r t  of th is  eastern  
p o rtio n  being Pap u a , w ith  M oresby th e  c a p i ta l ; 
and  th e  n o rthern  p a r t  being th e  M andated T erritory  
of New Guinea, w ith  R abaul th e  capital. The 
dredging p roperty , as proved to  th e  end of 1929, 
consisted of a s tre tch  of 4J miles of th e  Bulolo river
bed and  flats, situ a ted  approx im ately  7° south  of 
th e  E q uato r, a t  a n  elevation of 2,250 ft. above 
sea-level, and  35 miles, in  a  d irect line, from  th e  
coast. The proved ground averaged ab o u t 2,000 ft. 
in  w id th  while th e  average dep th  of th e  gravel 
was 22 ft. The Bulolo R iver, which runs th roughout 
th e  leng th  of th e  p roperty , is ab o u t 200 ft. wide, 
carries from  250 cu. ft. to  300 cu. ft. of w ater 
p er second in  th e  d ry  spells, an d  up to  perhaps 
tw ice th a t  am oun t a t  o ther tim es. The dredging 
ground w as covered w ith  heavy  tropical jungle, 
and  fo rtu n a te ly  th ere  existed a num ber of m agnifi
cen t cedar trees, which la te r  supplied excellent 
construction  lumber.

T he va lua tion  of th e  p roperty , based on drilling 
and  shafting, set th e  volum e of dredgeable ground 
a t  40,000,000 cu. yd. and  th e  average recoverable 
gold con ten t a t  50c. per cu. yd. This va luation  
included all th e  then-drilled  ground w hich ran  
over th e  th en  estim ated  w orking an d  ro y a lty  
costs of 15c. per yd. The gold, which is approx i
m ate ly  650 fine, is contained th roughou t th e  dep th  
of th e  gravel w ith  a  concentra tion  of values tow ards 
th e  bottom . These gold-bearing gravels a re  th e  
erosion product of a  gold quartz-vein  area  s ituated  
ab o u t 12 miles fu rth er up  stream , and  a t  several 
th ousand  feet h igher elevation. T he gravel was 
found to  con tain  a num ber of fairly  large boulders, 
p articu la rly  in  th e  upper portion  of th e  deposit, 
though  noth ing  was encountered in  th e  shafting  
th a t  a  dredge of 10 cu. ft. bucket capacity  would 
be unab le  to  handle. In  spite  of th e  presence of 
these  boulders th e  gravel was considered as being 
p articu la rly  easy digging ground, and, fu rther, 
rem arkably  free from  clay. The bedrock consisted 
of soft blue clay  giving a very  sa tisfacto ry  dredging 
bottom .

F o r th e  purpose of equipping th e  p ro p erty  w ith 
tw o all-steel bucket dredges, each of 10 cu. ft. 
bucket capacity , and  of harnessing th e  Bulolo 
R iver, a t  th e  upper end of th e  p roperty , for supply
ing electrical horse-power for driving these  dredges. 
P lacer Developm ent, L td ., form ed, in  th e  early  
p a r t  of 1930, an  operating  com pany nam ed Bulolo 
Gold Dredging, L td . R ecently  Bulolo Gold 
Dredging, L td ., absorbed a n  add itional volume
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of approx im ate ly  60,000,000 yd. of gravel of a n  
estim ated  gold con ten t of roughly 30c. p er yard , 
located on th e  Bulolo and  W atu t Rivers, im m edi
a te ly  dow n-stream  from  th e  original Bulolo area. 
As no road  w hatever existed from  th e  coast to  th e  
p roperty , th e  a ll-im portan t question of tran sp o rt 
h ad  to  be settled. The construction  of a  road  
was carefully  considered and  tr ia l  surveys were 
m ade. I t  was found, however, th a t  to  cross an  
in tervening range of m ountains, th e  lowest pass 
th rough  which was roughly 4,000 ft., th e  road  would 
have been over 90 miles in  length, would have  tak e n  
from  a year to  a  y ear and  a  ha lf to  build, and  cost 
approx im ately  a m illion dollars. F u rth e r, th e  
building of a  road, an d  th e  acquisition  of su itab le  
hau ling  equipm ent, would n o t necessarily have 
overcom e th e  tran sp o rt question, for road  m ain
tenance in  a trop ical co u n try  such as New Guinea, 
w ith  its  sudden heavy  rainfalls, and  its  ab u n d an t 
trop ical growth, was qu ite  an  unknow n q u an tity .

D uring  th e  tes tin g  of th e  ground, com m unication  
w ith  th e  coast h ad  been m ain ta ined  by  a local 
a ir-tran sp o rt com pany, Guinea Airways, L td ., 
and  th e  whole of th e  equipm ent and  th e  general 
supplies for th e  testing  had  been safely tak en  to  th e  
field b y  th is  com pany’s aeroplanes, which carried 
u p  to  2,000 lb. per trip . The au th o r conferred 
w ith  Mr. F ran k  Griffin, of San Francisco, a co
d irecto r who w as to  be responsible for th e  design 
of th e  dredges, and  obtained details of th e  critical 
p a rts , b o th  as to  weight and  size, th a t  would 
require to  be a ir-transported  to  th e  field. The 
Junker Aeroplane M anufacturing Com pany con
sidered th a t  th ey  could a d ap t th e ir  stan d ard  
tri-m otored  G-31 passenger p lane to  provide a 
su itable sized cargo cabin or com partm ent, and, 
for th e  short d istance over which it  was wished 
to  tran sp o rt th e  m achinery, to  m ake it  capable 
of carry ing up to  7,000 lb. of freight. T hey  also 
decided th a t  a large h a tch  could be provided in  th e  
roof of th e  cargo cabin, so as to  allows of th e  aero
plane being loaded by  crane. A model of th e  cargo 
com partm ent vTas th en  m ade and  models of all 
th e  critical p a r ts  which h ad  to  be carried wrere 
loaded in to  th e  m odel cargo com partm ent, 
p a rticu la r care being tak en  to  see th a t  such pieces 
as approxim ated  th e  capacity  of th e  plane, such 
as th e  upper tum bler shaft, which weighed 7,000 lb., 
were capable of being loaded over th e  centre of 
g rav ity  of th e  m achine, which was located alm ost 
d irectly  under th e  ha tchw ay and  ab o u t 6 ft. from 
th e  fron t of th e  cargo com partm ent. W ith  a  few 
a lte ra tions in  th e  th en  contem plated  design of 
th e  critical p a rts  and  some fu rth er slight a ltera tions 
to  th e  cargo com partm ent, i t  was apparen t th a t  
th e  aeroplane could be m ade to  su it th e  require
m ents. F u rth e r, i t  was soon realized th a t  the  
cost of sectionalizing, and  th e  ex tra  cost of erection 
in  th e  field, would n o t be excessive, and  still 
fu rth er th e  risk of losing p a rts  was really very slight.
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In  Decem ber, 1929, i t  was decided to  abandon  
all idea of a road, an d  to  a ir- tran sp o rt th e  whole 
of th e  m achinery  and  equipm ent from th e  coast 
to  th e  site of erection in th e  field. The to ta l w eight 
of m achinery  and  equipm ent to  be carried  for th e  
tw o dredges and  th e  hydro-electric  p la n t was 
estim a ted  a t  2,400 sh o rt tons, and, in  order n o t to  
d elay  construction , i t  was figured th a t  200 tons 
m onth ly  would be required  to  be carried.

Two Ju n k e r G-31 aeroplanes were acquired , 
and  tran sp o rt of th e  m achinery  from  th e  coast 
to  th e  field com m enced in  April, 1931, and, for th e  
tw elve m onths to  th e  end of M arch, 1932, a to ta l 
of 2,500 short tons, com prising th e  whole of th e  
above-m entioned equipm ent, h ad  been safely 
tran sp o rted  by  these tw o planes, and  w ithout 
a single accident. The tonnage  w as steadily  
b u ilt up  from  35 to n s in  April, 1931, to  350 tons 
per m o n th  la te r  on, w hen th e  staff becam e b e tte r 
organized and  m ore accustom ed to  loading th e  
m achines, and  as th e  w eather conditions im proved.

Ju n k e r aeroplanes were considered th e  most 
su itab le  as, first, being all m eta l in  construction , 
th e y  saved th e  very  heavy  cost of constructing  
hangars in  New Guinea and, secondly, these 
m achines were p a rticu la rly  su itab le  for heav y  
freighting for, being of th e  low-winged ty p e , th e  
heav y  w eights could be crane-loaded th ro u g h  
a h a tc h  d irec tly  on to  th e  cabin floor, which was 
rendered p a rticu la rly  strong by  th e  fact th a t  th e  
strong wing section ran  undernea th , and  formed 
p a r t  of, th is  floor. The cargo com partm en t of 
th e  m achine was 24 ft. long, 77 in. wide, an d  69 in. 
high, while th e  ha tchw ay  w as 142 in. in  length  by 
60 in. wide. The h a tch  w as provided w ith  a  concave 
cover, so as to  give a n  add itional 12 in. of head  
room  below th e  hatchw ay , and  d irectly  over th e  
cen tre  of g rav ity , where th e  largest pieces were to  
be carried. The in te rio r of th e  cargo com partm en t 
w as free of obstructions, excepting tw o sets of 
stays, p laced ap prox im ate ly  12 and  18 ft. from  th e  
fron t of th e  com partm ent. These stays, which 
reduced th e  floor w idth  to  31 in., angled back to  
m eet th e  sides of th e  com partm en t a t  th e ir junction  
w ith  th e  roof. A side door was provided close 
to  th e  rear for loading sm all m ateria l, and  as a 
m eans of entering  th e  cabin.

T he Junker G—31 aeroplane has a  p ay  load of 
5,800 lb., allowing for a  crew  of two, and  sufficient 
p etro l for 3£ hours' flight. The average flying 
tim e from  th e  coast (Lae) to  th e  dredging area  
and  re tu rn  being only 75 m inutes, a  reduction 
in  th e  petro l load could be m ade to  allow of th e  
carrying, w ith tw o pilots, of 7,000 lb. of cargo, while 
a t  th e  sam e tim e re ta in ing  am ple reserve of petrol. 
Sufficient power was provided, in  order th a t  th e  
fully  loaded aeroplanes could be sustained in flight 
w ith  an y  tw o engines—in th e  te s t flights these 
planes, a t  an  a ltitu d e  up to  3,000 ft., actually  
clim bed a t  th e  ra te  of 200 ft. per min. on two 
engines an d  under full load. This m argin  of power 
was a g reat insurance against forced landing and 
loss of life, m ateria l, and tim e. The reserve of 
power was also of g reat im portance in  our p a rticu la r 
case as, w ith  high m ountains to  cross, a fa st ra te  
of clim b was im portan t. U nder norm al working 
conditions, th e  aeroplanes would clim b to  7,000 ft. 
in  35 m inu tes w ith th ree -q u arte r th ro ttle . The 
average heigh t a tta in ed  in crossing th e  m ountain  
was 6,000 ft., while th e  useful ceiling of th e  m achine 
is ap p ro x im ate ly  12,000 ft.

The flying distance from  th e  coast a ir  p o rt (Lae)

to  Bulolo an d  re tu rn  is 100 miles an d  th e  average 
flying tim e for th e  re tu rn  tr ip  is 75 m inutes. Over 
sho rt distances such as th is , speed is n o t v e ry  
essential, though  it  would be a facto r in  g reater 
distances. The land ing  speed of th e  p lanes is 
ap prox im ate ly  75 miles per hour. T his is ra th e r  
high and, while com pressed-air brakes a re  fitted  to  
check th e  ru n  on landing, long aerodrom es are  
required. The take-off d istance of th e  p lanes is 
sho rt on accoun t of th e  reserve engine power. A 
quick take-off, and  a low land ing  speed, g reatly  
reduce th e  risk  of accidents due to  errors in  judg
m ent. An aerodrom e 1,000 yd. by  1,000 yd. would 
be of sufficient size to  allow of th e  landing of th e  
planes in  an y  direction. As a  m a tte r  of fact, 
bo th  th e  L ae an d  th e  Bulolo aerodrom es, while 
each being upw ards of 1,000 yd. in  length , a re  n o t 
m ore th an  ab o u t 500 yd. in w idth. This, however, 
is qu ite  sa tisfac tory , for th e  planes a re  alw ays 
landed against th e  wind, and  qu ite  99%  of th e  wind 
a t  L ae blows from  e ither end of th e  aerodrom e, 
while a t  Bulolo over 90%  blows up and  down th e  
aerodrom e.

A t th e  ou tse t i t  w as a question  as to  w hether 
th e  com pany should use th e  p o rt of Salam oa, 
or th a t  of Lae, for a flying base. Lae, w hich was 
a lready  being used by Guinea A irways, w as finally 
decided upon, and  early  in  1930 a  com m encem ent 
was m ade on its  fu rth e r developm ent. L ae is 
m ore or less an  open roadstead , b u t w ith  care no 
difficulty is experienced in lightering  cargo from  th e  
ocean vessels, which come to  w ith in  a b o u t a q u a rte r  
of a  mile of th e  shore. A w harf was erected  and 
a  broad-gauge railw ay, th ree -q u arte rs  of a m ile in 
length, was laid  from  th e  w harf to  th e  existing  
G overnm ent aerodrom e. Two 100-ton steel barges 
and  a steam  lighter were acquired  for land ing  th e  
cargo from  th e  sh ip 's  side to  th e  pier. A 10-ton 
locom otive crane transferred  th e  equ ipm ent to  
trucks, and  th e  sam e crane loaded i t  in to  th e  
aeroplanes. The G overnm ent aerodrom e a t  Lae 
w as lengthened, and  w as generally m ade m ore 
su itable for th e  large aeroplanes w hich it  would 
now have to  serve, and  store-houses, w orkshops, 
and  w hite and  na tive  q uarte rs were bu ilt to  house 
th e  pilots, m echanics, and  th e  n a tive  labour which 
w as to  be used for handling  th e  equ ipm ent and 
servicing th e  aeroplanes. F u rth e r, a  su itable 
concrete loading apron  w ith  gasolene pum ps was 
built. Due to  th e  fact th a t  th e  L ae aerodrom e 
h ad  little  or no grade, an d  also on accoun t of the  
very  heavy  ra infall a t  th e  coast, th is  aerodrom e 
has never been very  sa tisfac to ry , and  a t  tim es it 
has caused a  good deal of anx iety . I t  is hoped th a t  
a  system  of deep drainage, which is now in  hand , 
will im prove m atte rs  and  m ake th e  ground safe 
for th e  landing of th e  heavy  freight planes a t  any  
season of th e  year.

The construction  of a su itab le  aerodrom e a t  
Bulolo was a  m ajor u n d ertak in g  and  it  involved 
m any  m onths of work w ith  large gangs of natives 
under w hite forem en. A sandy  gravel site  was 
chosen a t  th e  dow n-stream  end of th e  p ro p erty  
an d  ju s t off th e  dredging area. The dense tropical 
jungle, w ith  trees up  to  4 ft. in  d iam eter, was 
cleared for a length  of roughly 4,000 ft. by  1,500 ft. 
in w idth, and  all trees were cleared aw ay  from  th e  
end boundaries for a  d istance of 500 yd. A fter 
th e  aerodrom e area  was cleared and  all stu m p s 
rem oved, th e  ground was graded so as to  m ake th e  
surface as uniform  as possible. F o rtu n a te ly , 
th e  site h ad  a n a tu ra l and  gen tle  slope to  th é
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river and th is , w ith a large d rain  which was 
run  on th e  to p  side, kep t th e  aerodrom e free 
of surface w a ter and generally well drained. 
W hile th e  surface of th e  aerodrom e was bare, 
th e  reflected h ea t of th e  sun gave th e  pilots 
some difficulty in  keeping th e ir m achines a t  
th e  correct a ltitu d e  when landing. To overcome 
th is  th e  whole area  w as p lan ted  w ith  " c o u c h ” 
grass. This grass took  well and  very  rapidly 
spread and  grew in to  a com pact carpe t abou t 12 in. 
th ick . C ontinual cu tting  will cause th e  grass to  
develop a deep roo t system  and  bind th e  surface 
very  effectively. The Bulolo aerodrom e took 
seven m onths to  com plete, and  it cost approxim ately  
$30,000. I t  is an  excellent aerodrom e and, since 
its com pletion, th e  only m aintenance has consisted 
of keeping th e  grass cut. The planes weigh 
approxim ate ly  19,000 lb. fully loaded, and th e  ty res 
are inflated to  65 lb. per square inch. The continual 
landing of these heavy  planes a t  75 miles per hour 
has had  little  or no cu tting  effect on th e  surface 
of th e  Bulolo aerodrom e.

D rainage is of th e  g reatest im portance in the  
selection of an  aerodrom e site. The tim e of con
struc tion  can, of course, be reduced according to  
th e  labour and  equipm ent employed, b u t it  is 
desirable to  allow a period of th ree  m onths to  lapse, 
for sowing w ith  grass and allowing fillings to  set, 
before p u ttin g  a new aerodrom e in to  heavy service. 
W ith  good aerodrom es th e  w ear and tea r  of th e  
m achines, from actual landing and taking-off, is 
very  small.

The loading and  unloading of heavy awkward 
p a rts  of m achinery need careful a tten tio n , but, 
in spite of all care, th e  hatchw ay, and  th e  sides and 
floor of th e  cargo com partm ent, come in for an 
odd bum p now and again and so, a fte r a while, the  
cabin shows signs of wear. Should any  p a r t  of 
the  cabin be badly  dam aged it can, of course, be 
cu t aw ay  and replaced w ith spare m ateria l which 
is alw ays kep t on hand  for repairing th e  body of th e  
plane. To th e  end of March, 1932, each of the  
aeroplanes had  com pleted approxim ately  625 hours 
of flying and, in  th e  absence of a to ta l loss by 
accident, i t  is probable th a t  th ey  will each be 
good for a fu rther, say, 3,000 hours flying. In  an  
isolated country , such as New Guinea, a large stock 
of spare p a r ts  is an  insurance against delay— the 
com pany carried tw o com plete under-carriages 
and  enough m ateria l to  construct a fu rther under
carriage. A spare nose-piece, and  certain  ta il parts, 
were alw ays carried, together w ith  a large supply 
of landing wheels and  tyres. A fter th e  planes 
had  been in use for a short tim e, th e  landing wheels 
commenced to  collapse. This was brought abou t 
by  th e  h ea t which was generated by  th e  brake 
operating  on th e  rim  of th e  wheel, expanding the  
rim  u n til it  burst. Luckily no serious dam age 
was done. The result was usually  a ra th e r dangerous 
swing ju st before th e  m achine was b rought to  a 
standstill, a  worthless wheel, ty re , and  tube. 
The design of th e  wheels w as changed and  since 
then  no difficulty has been experienced.

The aeroplanes a re  each fitted w ith th ree  525 h.p. 
direct-drive, 9-cylinder, radial, air-cooled H ornet 
engines ; m aking a to ta l of 1,575 h.p. per plane. 
This gives a low-power loading of ju s t over 12 lb. 
per horse-power, which accounts, in  a m easure, 
for th e  quick  take-off and  rap id  clim b of the  
machines. The com pany has experienced very 
little  trouble  w ith these m achines and  th e  m ain
tenance cost has been com paratively  low. Three

spare engines were acquired and a liberal supply 
of engine spare parts . The engines a re  run  for abou t 
200 hours before being rem oved from  th e  plane for 
overhauling. Though only a "  top  overhaul ” is 
then  required, com plete overhauls have alw ays been 
m ade, as th e  ex tra  cost and tim e incurred is more 
th an  offset by  rem oving as far as possible th e  
chance of engine failure from  m echanical cause. 
W hile th e  life of an  engine can be figured a t  abou t
2,000 hours, it is th en  usually possible for the  m akers 
to  recondition the  engine w ith certain  over- and  
under-size p a rts , and  s ta r t  off on a second 2,000 
hours.

A t th e  L ae aerodrom e th e  concrete loading 
apron was fitted w ith  p latfo rm  scales for weighing 
th e  ta il of th e  plane. The aeroplane tax is  on to  th is  
platform , alw ays from  th e  sam e end so th a t  i t  will 
be in th e  correct position as regards th e  scales and 
fuelling p a rt, and  th e  locom otive-type loading crane 
th en  moves in to  its position, ju st behind th e  wing, 
for loading. The cargo is alw ays loaded and  u n 
loaded from  the rear so th a t  in case of accident 
th e  load falls on th e  back, and  more easily repaired, 
p a r t  of th e  fuselage, in place of on the  wing or front 
portion.

I t  was an tic ipa ted  th a t  there would be a con
siderable am ount of difficulty in loading and  in 
fastening th e  cargo in to  th e  cabin. This was not 
th e  case, however, and  it is surprising how little  
real difficulty was experienced in  th is  respect. A 
good deal of care was tak en  in the  packing and 
th e  shipping of th e  equipm ent, in order to  ensure 
th a t  i t  would arrive a t  Lae in such shape as would 
present the  least possible difficulty in loading into 
th e  planes. M any of th e  heavier p a rts  of the  
m achinery were shipped w ithout any  casing or 
crating . In  other instances pieces were crated  or 
entirely  cased. Some aw kw ardly shaped pieces were 
bolted to  wooden fram es, in  order to  present a flat 
base su itab le  for placing directly  on the  floor of the  
cargo cabin. N arrow  steel p lates and  girders were 
laid flat on the  floor of th e  cabin, while wide p lates 
were carried  stand ing  on edge, leaning against an  
inverted  "  V ” shaped fram e, bu ilt down th e  centre 
of th e  cabin. Long p lates were bolted together 
a t  in tervals along the  edge so as to  stiffen them  
and  facilitate  loading. The upper tum bler shaft, 
which w as 12 ft. long and  weighed 7,000 lb., was 
carried in four cradles set on the  m ain transverse 
m em bers of the  floor of the  cabin. W ith  heavy 
concentra ted  loads, such as th e  above, rubber pads 
were introduced betw een the  load and the  wooden 
cradles, to  absorb  shock in landing and  in taxi-ing. 
Some of th e  less heavy p a rts  were difficult to  fit 
in to  cradles, b u t by  p u ttin g  a layer of bags of rice 
(which were con tinually  being carried for food) 
on th e  floor as a base, these p a rts  were satisfactorily  
carried by  resting them  on th e  bags.

H eavy  pieces of m achinery were fastened in 
position by  light steel cables a ttach ed  a t  in tervals 
to  th e  floor along the  sides and  ends of th e  cabin. 
The piece of m achinery was lashed bo th  fore and 
a ft as well as both  sides, abou t ten  lashings being 
used on a p a rt, such as th e  second m otion shaft, 
which weighed 4,400 lb. The cables were fastened 
around th e  piece of m achinery  w ith  wire clips, 
and  draw n tig h t w ith  turnbuckles. No trouble 
th rough  cargo shifting has been experienced.

W hile th e  m achine is being loaded th e  ta il rests 
on the  weighbridge platform . If th e  cargo has 
been correctly  loaded th e  weight of th e  tail should be 
betw een 1,800 and 2,200 lb. Should th e  weight
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be found to  be above or below th is  am oun t, p a r t  of 
th e  cargo is ad justed  forw ard or backw ard  un til 
th e  ta il w eight is w ith in  th e  required  lim its. In  
th e  early  stages, th e  d istrib u tio n  of th e  load caused 
a  good deal of delay, so th a t  som etim es over 40 
m inu tes w as required  for loading. A fter a short 
while, however, th e  m an  d irecting  th is  w ork could 
judge th e  necessary d istribu tion  fairly  closely, 
so th a t  th e  loading tim e was reduced to  20 m inu tes 
or less. The buckets were loaded very  rap id ly  ; 
2 buckets and  2 bucket-p ins m ade up a  load, and  
in  10 m inu tes th e  m achine w as read y  to  s ta r t  off 
again, a t  least so fa r as th e  cargo w as concerned, 
though, as a  rule, th e  refuelling of th e  m achine 
had  n o t been com pleted by  th a t  tim e.

U nloading a t  Bulolo w as done b y  m eans of a 
hand-opera ted  stiff-leg crane and  th e  tim e tak en  
w as ab o u t half th a t  of loading—th e  m ain  reason 
for th is  is th a t  th e  lashing down of th e  heavy  
pieces to o k  m uch longer th a n  th e  unlashing. 
F u rth e r, th e  " unloaders "  could often m ake one 
sling load of th e  whole cargo, as when th e  load 
consists of p la tes or girders.

For th e  reason th a t  th e  aeroplane was designed 
to  ca rry  long pieces, as well as heav y  pieces, i t  is 
im possible to  fly th e  m achines em pty , so th a t  b a llast 
h as to  be p laced in  th e  a f t  co m partm en t so as to  
bring  th e  ta il weight up  to  th e  required 2,000 lb. 
or th ereabou ts, on th e  re tu rn  jou rney  from  Bulolo 
to  Lae. W ater ba lla st could be sa tisfactorily  
used, b u t as gravel was h an d y  a t  Bulolo, an d  was 
an  asset around  th e  loading p la tfo rm  a t  Lae, gravel 
in  bags w as used for th is  purpose.

W hen heav y  m achinery  is packed in  cases i t  
should, if possible, be securely bolted  to  sto u t 
m em bers laid  lengthw ise on th e  floor of th e  case. 
H eavy  pack ing  cases are necessary  for ocean 
tran sp o rt, b u t i t  is expensive to  carry  them  by  a ir 
and, w ith  th e  m achinery  packed as above, th e  sides, 
ends, and  top  of th e  case can  be stripped  off, and  
th e  m achine or piece of equipm ent, to gether w ith  
th e  floor of th e  case to  w hich it  h as  been bolted, 
can be lifted in to  th e  p lane and  set down on th e  
floor of th e  cabin. All cases and  crates should have  th e  
gross and  n e t weight clearly m arked on them , and  all 
uncrated  m achinery should have th e  w eight m arked 
on each piece. F u rth e r, large pieces should have  th e  
cen tre  of g rav ity  m arked  on th em  so as to  facilitate  
loading. An inven tory  of each load should be kep t 
in  order th a t  a  load can  be replaced w ith  th e  least 
possible delay in  case of accident.

The tw o dredges which have  now been air- 
tran sp o rted  are  exact duplicates and, fu rther, 
th e  hydro-electric m achinery  for th e  power p lan t 
consisted of tw o identical un its , each of which 
w as capable of supplying pow er for one dredge 
an d  th e  w orkshops. The second dredge and  th e  
second power-house u n it were landed a t  L ae in 
tim e, so th a t ,  in  th e  event of a  critical p a r t  of th e  
first dredge or pow er u n it being lost in an  aeroplane 
accident, i t  could have  been replaced from  th e  
second dredge or power un it, w ithou t delaying 
th e  com m encem ent of dredging.

T hree p ilo ts were used to  operate th e  tw o planes, 
each p ilo t m aking two, and  now and  again  three, 
tr ip s  daily. Two m echanics were also required 
for each m achine for engine m aintenance, and  one 
for inspecting th e  engines a fte r flights. A m echanic, 
usually  a  junior, accom panied th e  p ilo t on th e  
flight, for th e  purpose of s ta rtin g  up th e  engines 
an d  for th e  m aintenance of th e  planes a t  th e  Bulolo 
aerodrom e betw een th e  flights. W hite m echanics

were employed on all m ain tenance  w ork on engines 
and  a irc raft. N a tiv e  labour, w ith  w hite overseers, 
was used for receiving th e  cargo a t  th e  sh ip ’s side, 
and  for transferring  it  to  th e  aerodrom e and  also for 
th e  m aintenance of th e  aerodrom e, and  for pain ting , 
cleaning and, in  fact, for all unskilled labour.

I t  seems to  hav e  been generally th o u g h t th a t  a ir 
c raft would n o t perform  as sa tisfac to rily  in  trop ical 
as in  tem p era te  zones. This has n o t been found 
to  be th e  case, however, an d  th e  aeroplanes have 
carried up to  th e  m axim um  load set by  th e 'm ak ers , 
w ithou t an y  evidence of being overloaded. F u rth e r, 
th e  m achines, which have a t  no tim e been under 
cover, do n o t seem to  have dete rio ra ted  from  th e  
effects of ra in  an d  sun. T hey  ap p ear to  be living 
up to  th e  m akers' claim , w hich is to  th e  effect th a t  
th ey  can  rem ain  in  th e  open in th e  trop ics for the  
te rm  of th e ir  usefulness. An occasional re-pa in t 
seems to  be all th a t  is necessary. W aterproof 
canvas covers a re  provided for th e  engines, cockpit, 
and  hatch .

The average load carried  w as 5,400 lb., b u t when 
th e  L ae aerodrom e is b e tte r  drained, and  its  surface 
generally im proved, th ere  is no reason  w hy  th is 
should no t be increased to  a round  6,000 lb ., or even 
more. The g reatest num ber of flights m ade in  any  
one day, w ith  one m achine, w as five. U nder ideal 
w eather conditions five tr ip s  per p lane could 
be m ade daily  from  L ae to  Bulolo ; w ith  a n  average 
load of 3 tons per tr ip , th is  would m ean  the 
tran sp o rt of 900 short tons per 30-day m onth. 
To have m ade a single round tr ip  by  road  from  Lae 
to  Bulolo would, no doubt, have  tak e n  a  trac to r 
a t  least a  week— h ad  a road  existed.

F ly ing  was n o t a tte m p ted  w hen th e  w eather 
conditions were a t  all unsatisfactory . In  order 
to  reduce as fa r as possible th e  w eather hazard , 
tw o wireless telephone sta tio n s were established, 
one a t  L ae an d  th e  o th er a t  Bulolo. W hile, on 
account of th e  to p o graphy  of th e  co u n try  an d  per
haps also th e  clim ate, th is  service was n o t entirely  
sa tisfactory , i t  a ided  th e  flying to  a considerable 
ex ten t. P ilo ts were able to  leave L ae in  th e  early  
m orning, as soon as th e  Bulolo valley  w as reported 
by  wireless as being clear of fog and, further, 
m achines could be held a t  Bulolo should th e  w eather 
conditions a t  L ae suddenly  becom e unsettled . 
Throughout th e  tran sp o rt of th e  whole 2,500 tons, 
necessitating ap prox im ate ly  1,000 trip s , engine 
trouble  developed during  one flight only. On th is 
occasion th e  cen tre  engine failed, due to  insta lla 
tion  trouble, an d  th e  loaded p lane finished the  
flight, w ithou t difficulty, on th e  rem aining two 
engines.

The to ta l  cap ita l cost of th e  tw o Jun k er G-31 
aeroplanes assem bled, d u ty  pa id  (10%), a t  Lae, 
together w ith  th ree  spare engines, a liberal supply 
of spare engine and  aeroplane p a rts , and  including 
certa in  m achine tools for repairing  and  servicing 
th e  planes, was ap prox im ate ly  $400,000. The 
Bulolo aerodrom e and  th e  extensions an d  a lte ra tions 
to  th e  L ae aerodrom e, including store-houses and 
staff q u a rte rs  a t  Lae, cost roughly an o th er $150,000, 
so th a t  th e  to ta l  cap ita l ou tlay  was approx im ate ly  
$550,000. T he aeroplanes were operated  for Bulolo 
Gold Dredging, L td ., b y  Guinea A irways, L td ., 
under a m anagem ent co n trac t of £5 (A ustralian) 
per short ton , which also covered certa in  facilities 
in  ad d ition  to  th e  actu a l m anagem ent. Including 
th e  above, th e  to ta l field costs for th e  a ir-tran sp o rt 
of 2,500 tons, including all hand ling  of cargo from  
sh ip ’s side to  th e  aeroplanes, am oun ted  to  £52,000
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(Australian). This, a t  an  average exchange ra te  
of $3£ to  th e  A ustralian  pound, works ou t a t  
$182,000 or $72-8 per ton  of 2,000 1b., or 3 -64c. 
per lb. The to ta l cap ital ou tlay  for th e  equipm ent 
an d  p lan t, plus th e  cost of operating  th e  planes for 
th e  tran sp o rta tio n  of 2,500 short tons, b u t excluding 
am ortiza tion  of equipm ent and  p lan t, was roundly 
$550,000 plus $182,000, or $732,000. In  com paring 
" a i r ” w ith  " r o a d ” tran sp o rt, i t  is perhaps fair 
th a t  to  th is  figure of $732,000 th e  cost of section- 
alizing th e  dredges, and  th e  ex tra  cost of field 
erection be added. Mr. Griffin estim ates th e  to ta l 
ex tra  cost of sectionalizing th e  tw o dredges a t  
$10,000, and  th e  to ta l ex tra  cost of field erection 
a t  $20,000, m aking  $30,000 dollars in  all. This 
th en  increases th e  above cost to  $762,000.

A bout th e  only p a r t  of th e  dredge m achinery 
th a t  required a radical a lte ra tion  in design was th e  
upper tum bler. In  order to  keep th e  weight of th e  
tum bler down, cushion p lates were fitted to  the  
body, and  th e  wearing p lates were bolted to  these 
cushion p lates. M any o ther p a rts  were a ltered  
slightly, for exam ple, th e  m ain driving bull-wheels 
were cas t w ith  th e  spider in  halves, and th e  rim  
in  four pieces. The tread-ring  of th e  screen was 
cas t in  tw o pieces, which were th en  bolted together 
and  electrically welded in  th e  field. The length 
of all stru c tu ra l p a rts  w as kep t w ithin 22 ft. 6 in. 
W hile th e  cost of sectionalizing and  th e  additional 
cost of erection has been charged against the  to ta l 
cost of a ir tran sp o rt, i t  is a  question whether, 
for th e  com paratively  sm all am oun t of $30,000,

it  would no t have paid  to  have sectionalized th e  
dredges in  th is  m anner, had  th e  com pany been 
tran sp o rtin g  by  road instead of by  air.

Com paring th e  cost of road tran sp o rt w ith  the  
above, th e  au th o r is able to  m ake only a rough 
guess a t  w hat would have been th e  position  h ad  
th ey  em barked on road tran sp o rt. To th e  estim ated  
cost of $1,000,000 for road construction  has to  be 
added, say, $75,000 for hauling  equipm ent and  
road  house accom m odation, together w ith, say, 
$125,000 to  cover the  actu a l cost of transporting  
th e  equipm ent over th e  road, and of m aintain ing 
th e  road. This is a  to ta l ou tlay  of, say, $1,200,000, 
as against, say, $762,000 which has been expended 
in  connexion w ith  th e  delivery of th e  equipm ent 
to  Bulolo by  air. There is still a fu rther and  very 
im p o rtan t benefit which has accrued from th e  a ir 
tran sp o rt : a t  least one year has been saved in  tim e 
and, w ith  a ten ta tiv e  profit of som ething over 
$20,000,000 in th e  Bulolo area, including th e  
add itional yardage recently  acquired, the  saving 
in  in terest, a t  5% , by  th e  earlier winning of th is  
profit, is m ore th a n  sufficient to  p ay  th e  entire  
cost of th e  aeroplanes and  th e  landing of th e  
whole of th e  equipm ent for four dredges, and  th e  
power p lan t, from  th e  sh ip’s side to  th e  site  of 
erection a t  Bulolo.

Experience has shown th a t  th e  sectionalizing 
of th e  first tw o dredges was really  carried too far 
and, in  th e  fu rth er tw o dredges a g reat deal more 
riveting will be done before the  m ateria l is shipped 
to  Lae.

A N T IM O N Y  S M E L T IN G

The sm elting of an tim ony  in  California is 
described by  W. B razenall in  th e  Chemical Engineer
ing and M in ing  Review  of M elbourne for June 6. 
The au th o r sta tes th a t  when th e  W ar began in 
1914, th e  W estern M etals Co. of California was 
form ed to  sm elt and  refine an tim ony  exclusively. 
A site was purchased a t  H arbor City of five acres, 
and  th e  first un it consisted of a b last furnace (water- 
jack et type), w ith  one small reverberatory  furnace 
for doubling and a six-hole crucible furnace for 
sta rrin g  th e  m etal. The b last furnace was 5 ft. by  
20 in. a t  tuyeres w ith six tuyeres l j- in . diam eter. 
The shaft of th e  furnace was 19 ft. high to  the  
charging floor, where a  hood was fitted  and  a flue 
pipe leading down to  th e  flues underground which 
led to  th e  bag-house, contain ing 25 bags 20-in. 
d iam eter by  20 ft. long suspended from beam s a t  the  
to p  of th e  bag-house. W hen th e  bags became 
loaded w ith  oxide it was necessary for them  to  be 
shaken in  order to  allow th e  gases to  escape. This 
was done by  a  labourer going in to  th e  bag-house 
and  shaking th e  bags by  hand, a very  disagreeable 
job. The w riter a fterw ards devised a m eans of 
shaking them  from  outside of th e  bag-house. The 
bags were m ade of heavily  woven woollen cloth 
m ade from n a tu ra l wool w ith  th e  yolk left in, the  
yolk in the  wool p ro tecting  to  some ex ten t from  the 
action  of th e  sulphurous acid gas. An exhaust fan 
54-in. d iam eter and  18-in. discharge, driven by 
10-h.p. m otor, was used to  draw  th e  gases and  fum e 
from th e  top  of th e  b last furnace and  discharge 
them  in th e  lower tu b es connecting to  th e  bags.

A sm all u n it of th e  Cottrell process was installed

for experim enting  w ith th e  object of collecting th e  
escaping oxide. This consists of 20 vertical tubes 
25 ft. high and  10-in. diam eter connecting w ith  the  
cham bers to p  and  bottom . R ods were suspended 
from th e  to p  of these tubes th rough  which a cu rren t 
of 10,000 volts was passed, th e  cu rren t being tak en  
from  th e  h igh-tension line of th e  Pacific E lectric 
lines running in to  th e  p lant. The C ottrell process 
was p a rtia lly  successful a t  th e  tim e, b u t was 
discarded for th e  bag-house owing to  th e  non
con tinu ity  of th e  electric m agnetic current. This 
was caused by th e  accum ulation of th e  oxide on the  
rods preven ting  th e  cu rren t from  fu rth er action  u n til 
it was shaken off, which was done a fte r cu ttin g  off 
th e  current. This caused losses of oxide unless done 
frequently. This is now overcom e m echanically.

The fume carried over from th e  b last furnace 
consisted of a  sulphy-oxide of a dark  red am orphous 
pow der which contained from 10% to  15% sulphur, 
as th e  furnace was operated w ith  a  cold top. 
A dvantage of th e  su lphur con ten ts was tak en  to  burn  
itself free by stacking th e  sulphy-oxide in  kilns or 
brick walls, igniting the  su lphur in it, and  allowing 
it to  slowly sm oulder aw ay, leaving it in th e  form 
of a com paratively  clean oxide. This was charged 
in the  reverberatories and  reduced to  m etal.

Two electric power lines of high-tension wires,
10,000 volts, were brought in from  th e  Pacific 
E lectric m ain lines and  a sw itch and track  were 
laid on each side of th e  loading docks to  enable 
all supplies to  be brought righ t in to  the  works and 
all m eta l loaded w ith in  th e  works for shipm ent out.

The power p lan t consisted of one 30-h.p. m otor
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fitted  d irect to  an  8-in. B aker blower. This furnished 
b las t for th e  b las t furnace a t  a  pressure of 3-in. 
m ercury. A com plete pum ping  u n it consisting of 
2-in. centrifugal pum p for c ircu la ting  w ater up  on 
to  a  cooling tow er and  ta n k  15 ft. high from  which 
th e  w ater c irculated  th rough  th e  jack ets  of th e  
furnace by  g rav itation , th e  overflows being brought 
to  a p o in t where th ey  could be observed by th e  
furnace m en a t  a glance. An oil pum ping  un it 
supplied th e  crude oil, under a  pressure of 25 lb. 
to  th e  sq. in., to  th e  burners of th e  reverberatories 
and  crucible furnace. This oil was a  verv  heavy  
crude from  local wells, costing  a t  th e  tim e  3 cents 
per gal. The pipes were passed under th e  rever- 
b e ra to rv  h ea rth  which h eated  th e  oil p rio r to  going 
in to  th e  burners. The b las t for th e  burners was 
supplied b y  a  4-in. R oots blower, delivering a ir a t  
l j- in . m ercury.

The ores were obtained chiefly from  th e  com 
p a n y ’s own m ines in  th e  M ojave D esert, California, 
Mexico, Chili, and  A laska, and  consisted m ain ly  of 
silicious sulphides, a lthough  considerable oxide was 
obtained from  Sonora, Mexico.

The charges of th e  b las t furnace were e levated  to  
th e  charging floor by  an  electric elevator, being 
weighed in  iron  wheel barrow s and  wheeled to  th e  
elevator. The charges consisted chiefly of sulphide 
ores and  were as follows :— Coke, 350 lb. ; sulphide 
of an tim ony, 810 lb. ; ta p  c inder or m etallic  iron 
scrap, 350 lb. ; lim estone, 550 lb. The a im  was to  
produce a  w ell-balanced slag in  order to  ensure 
efficient runn ing  of th e  furnace. The following was 
th e  average co n ten t of th e  slag th a t  gave sa tis
factory' re su lts :— S i0 2, 4 1 % ; FeO, 27 -5 % ; CaO, 
28-2%  ; Sb, 0-7% . T he b las t furnace trea te d  
ap prox im ate ly  18 tons of th e  silicious ores per 
24 hours' shift. The m eta l ob tained  from  th is  
furnace consisted of singles, i.e. th e  m eta l conta in ing 
approx im ate ly  5%  to  7%  iron.

Before fighting up th e  furnace for a  cam paign 
th e  fire was k ep t on th e  h ea rth  for a  few days to  get 
th e  b o tto m  well heated . W ood w as th e n  filled in  for 
fighting and  coke for th e  first 6 ft. ; th en  a lte rn a te  
layers of coke and  slag from  th e  previous charge 
were charged in sufficiently to  fill th e  fo rehearth  ; 
th en  th e  regular charge was carried  on. The first 
lo t of slag was used to  fill th e  fo rehearth  by  allowing 
th e  furnace to  fill up  to  th e  tuyeres w ith  slag and  
th en  tap p ed  in to  th e  fo rehearth  every  five m inutes 
un til it was full to  overflowing, w hen th e  to p  was 
chilled by  th row ing w a ter on th e  to p  to  m ake a good 
crust, a fte r  w hich a  hole w as broken th rough  it 
under th e  spout from  th e  furnace and  th e  overflow 
opened. W hen th e  furnace w as tap p ed  in to  th e  fore- 
hearth  th e  m eta l se ttled  ou t in  the fo rehearth  and  
th e  slag flowed ou t from th e  overflow spout. The 
antim ony' and  m a tte  settled  inside th e  fore- 
h earth , and  th e  slag flowing o u t was com paratively  
clean, a lthough  a fte r testing  i t  was found th a t  prills 
of an tim ony  were found in th e  pots. I t  was decided 
a fte r  experim enting  th a t  by  tap p in g  th e  slag from 
one p o t to  th e  o ther, th e  slag rem aining in  th e  form  
of a skull in  th e  first slag p o t con tained  ab o u t 3 per 
cent, an tim ony, while th e  slag tap p ed  ou t in to  th e  
second p o t w as com paratively  clean. The skulls 
from  th e  first p o t w as charged w ith  th e  o rd in ary  
charge, a good flow of slag being necessary to  ensure 
a good reduction  of m eta l w ith in  th e  furnace. 
This b las t furnace w as ru n  in  cam paigns of ab o u t 
tw o  m onths, depending on th e  supply  of ore, and  
th en  closed dow n w hen ore supplies ra n  out. T he 
m etal from  th is  furnace was th en  sm elted in  a

reverberato ry  and  sufficient sulphide ore added to  
i t  to  rem ove th e  iron  in  th e  m etal. T his process 
was term ed  doubling. I t  w as th en  tap p e d  in to  
m oulds on a tru c k  on rails w hich w ere la id  u n d er 
th e  ta p  hole, and  as th ey  were filled m oved along, 
th e  dross being skim m ed off th e  surface, leaving th e  
m etal covered w ith  c rystals of an tim ony .

T he sta rrin g  of th e  m eta l consisted  of break ing  
th e  double m eta l in to  2-in. cubes and  charging it  in 
crucibles tog e th e r w ith  carb o n a te  of p o tash  slag, 
especially m ade and  called flux. The crucibles were 
placed in  th e  crucible furnace, especially b u ilt in to  
th e  floor, which h ad  six  holes each holding one No. 30 
crucible, w ith  a cap acity  of 98 lb. of m e ta l an d  3 or 
4 lb. of flux. The crucibles were h eated  b y  crude oil, 
th e  flam e being arranged  to  pass a ro u n d  th em  and  
sm elting th e  charge in  ab o u t 45 m inutes. I t  wras 
th en  lifted  o u t w ith  tongs an d  placed in  a  bow' m ade 
w ith  handles for pouring  th e  m eta l from  th e  crucible 
sim ilar to  a  ladle. The m oulds were p laced together 
in  pairs so th a t  tw o  could be poured a t  once, each 
weighing a b o u t 45-46  lb. B y placing a  tr ian g u la r 
piece on th e  joining edges of th e  m oulds th e  stream  
of m eta l was div ided equally  betw een th e  tw o 
m oulds, allowing th e  slag to  cover th e  m etal.

A fter th e  first year of th e  w ar th e  cost of crucibles 
becam e proh ib itive  and  o th er m ethods h a d  to  be 
used to  obviate  th e  use of them , an d  considerable 
experim enting  w as done. F inally , th e  double m eta l 
was tap p ed  in  ladles toge th e r wdth sufficient flux 
th a t  h ad  been p repared  in  an o th er fu rnace an d  th en  
poured in  th e  o rd inary  w ay. T he m eta l was cleaned 
of slag b y  chipping w ith  picks m ade for th e  purpose 
and  also by  w ashing, as th e  carb o n a te  of p o tash  slag 
was very  deliquescent. I t  h ad  to  be cleaned 
thoroughly , otherw ise i t  sta ined th e  m etal, causing 
i t  to  lose its  b rig h t appearance.

A fter tw o years of th e  above p ractice  i t  was 
decided to  change from  th e  p rec ip ita tin g  m eth o d  to  
th e  vo latilization  m ethod  an d  a  b las t furnace w orking 
w ith  a h o t to p  was erected, tile  sam e size as th e  first 
b las t furnace, only hav ing  3-in. tu y eres  and  
supplied w ith  b las t from  a 10-in. S tu rtev an t 
blower of th e  fan ty p e  discharging b las t a t  w ater 
pressure of l£-in. As it  wras in tended  to  volatilize 
a ll m eta l con ten ts of th e  ore in to  oxide, a  h o t 
to p  was m ain tained  th ro u g h o u t an d  th e  whole 
of th e  m eta l con ten ts  p u t in to  oxide. A large 
S tu rtev an t 100-in. ex h au st fan  w ith  a  30-in. 
discharge was used to  d raw  off th e  gases an d  fum e 
and  discharge th em  in to  th e  especially large bag- 
house erected for th e  furnace, con ta in ing  120 
woollen bags 20 ft. long and  20-in. d iam eter and  
connected  w ith  large cham bers b en ea th  for collecting 
th e  oxide. These cham bers were fitted  w ith  valves 
so th a t  each cham ber could be sh u t off to  enable 
i t  to  be cleaned o u t wdiilst th e  o thers were in 
operation . M uch of th is  oxide w as used in  th e  
m anufactu re  of porcelain an d  h ad  to  be k ep t to  
a  certain  so lubility  te s t  and  had  to  be a  good w'hite 
colour, consequently  g reat care h ad  to  be exercised 
in  regu lating  th e  h e a t on th e  to p  of th e  furnace. 
P yrom eters were used in  order to  keep th e  
tem p era tu re  a t  th e  rig h t degree to  ensure good 
colour. This oxide w as packed in  barre ls by  
m achinery , each barre l holding from  800 to  900 lb.

A fter installing  th e  v o latiliza tio n  process all 
ore was m ade in to  oxide and  th e  carb o n  an d  
soda added  an d  th en  charged in to  th e  rev er
b e ra to ry  and  reduced to  m eta l in  th e  usual w ay. 
T he works were closed dow n in  1919 a fte r  runn ing  
continuously  for nearly  five years.
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T H E  T E N N E S S E E  C O P P E R  BASIN
A description of m ining in th e  Tennessee copper 

basin  is given by E. P. Poste in  Industria l and  
Engineering Chemistry for June. The au th o r says 
th a t  th e  copper basin  is located in  th e  extrem e 
sou th-eastern  corner of Tennessee, bounded east 
a n d  west by  tw o ranges of m ountains approx im ately  
five miles ap art. To th e  north  is a la te ra l ridge, 
five miles south of which th e  Ocoee R iver cu ts 
across th e  d istrict. In  the  basin th e  form ation 
is m etam orphosed sedim entary  m ateria l of Lower 
C am brian origin, w ith  some small igneous bodies. 
The ore deposits a re  enclosed in  th e  sedim entary  
rocks as calcareous replacem ents, th e  source of the  
m ineralizing solutions being unknown. They lie 
a t  an  average angle of ab o u t 30° from  th e  vertical.

T he lodes con tain  th ree  d istinct zones of ore. 
T he outcrops are typ ica l gossans w ith  hy d ra ted  
iron com pounds predom inating  to  depths of 100 ft. 
Below th is  zone is a  layer of secondary enrichm ent 
high in  chalcocite, locally term ed  "  black copper,” 
contain ing  from  20 to  40%  copper. Some free 
m etallic copper is also found in th is portion. Below 
th is  is a  body of “ yellow ” sulphide prim ary  ore 
extending beyond depths of exploration. The copper 
co n ten t of th is m ateria l ranges from  1 to  2-5%.

A fter dealing w ith th e  h isto ry  of m ining in the  
basin, the  au th o r goes on to  say th a t  although more 
th a n  fifteen m ines are on record, only th ree  are 
now in active production. The Tennessee Copper 
Com pany operates th e  B urra B urra and  E ureka 
mines, and  th e  Ducktow n Chemical and  Iron  
C om pany is producing from th e  Isabella mine. A 
separate shaft, known as M cPherson, is a second 
en trance to  th e  B urra  B urra lode. The largest 
p roducer is B urra B urra mine, from  which the  
norm al daily  o u tp u t is 1,400 tons. This m ine is a t  
th e  no rthern  end of the  district. In  the  McPherson 
shaft, workings a re  being carried on a t  th e  2,000 ft. 
level, th e  deepest in th e  basin.

E ureka and  Isabella m ines are in th e  same 
deposit, on e ither side of th e  extensive lim onite 
operations of th e  original gossan. These mines 
a re  relatively  shallow, being worked a t  a m axim um  
dep th  of 400 ft.

D u c k t o w n  C h e m i c a l  a n d  I r o n  C o m p a n y .—  
All of th e  ores trea ted  are reduced by two stages 
of crushing to  a size of 0-5 inch and  under, followed 
by w et-grinding in H ardinge mills to  under 60 mesh. 
Fineness is controlled by  a D orr classifier. The pulp 
contain ing 35%  solids passes th rough  alkaline 
flotation cells, supplied w ith pine oil, creosote, and 
x an th a te , for th e  separation  of rougher copper 
concen tra te  containing from 6 to  8%  copper. This 
m ateria l is fu rther ground in rod-mills and passed 
through an o th er alkaline flotation circuit to  produce 
final copper concentrates (mainly chalcopyrite) 
contain ing  from  15 to  17% copper. The tailings 
from  th e  rough copper separation  go th rough  an 
acid flotation system  for the  recovery of iron 
concentra tes (m ainly pyrrho tite). The tailings from 
th is operation  pass a m agnetic separa tor for th e  
recovery of m agnetite, which, w ith the  pyrite  
tailings from  th e  final copper flotation cells, is 
filtered to  produce com bined iron concentrates for 
roasting.

The copper concentrates a re  filtered out, sintered, 
and  p u t th rough  a b las t furnace producing a 35%  
m atte. This is reduced to  b lister copper in 
converters and  sold to  electrolytic refineries. The 
iron concentrates are trea ted  in Herreshoff roasters,

and  th e  calcines a re  burned to  iron sin ter known as 
artificial iron ore, which finds a ready  m arke t a t  
iron b last furnaces.

Sulphur gases from  th e  copper sintering and  b last 
furnaces and  from th e  Herreshoff roasters go to  th e  
sulphuric acid p lants. The gas contains from 
6-to 7%  sulphur dioxide and  from 13 to  12% oxygen. 
Upon entering  th e  acid p lan t, the  gas passes through 
Cottrell p recip ita to rs operating a t  a  voltage of
90,000 to  150,000. The recovered flue dust goes to  
th e  iron  sin tering  furnace. A portion  of th e  purified 
gas stream  is conducted to  th e  cham ber p lan t, 
and  th e  balance is fu rther trea ted  for the  con tact 
process.

The cham ber p lan t consists essentially of one 
24 by 24 ft. Glover tower, 40 ft. high, cham bers 
to ta ling  1,000,000 cu. ft. in  volume, and  six Gay- 
Lussac towers. N itrogen oxide gases are obtained 
by  th e  oxidation of am m onia by  one of two Chemical 
Construction Com pany units. A ir is draw n through 
am m onia liquor, picking up th e  am m onia. The gas 
is th en  dried and heated  by  passing th rough  a heat 
interchanger in going to  th e  catalyst. The capacity  
of th e  cham ber p lan t is 350 tons per day.

D u c k t o w n  C h e m i c a l  a n d  I r o n  Co. F l o w - S h e e t .

In  fu rther p repara tion  for th e  con tact p lan t, gases 
pass through coolers to  remove excess hum idity , 
followed by trea tm en t in scrubbers th rough  which 
45° acid is circulated. To rem ove th e  “ m is t,” 
th e  gas is draw n th rough  ano ther C ottrell separator, 
and  then  through a drying tower operating  on 93%  
sulphuric acid. Then follows th e  blower which 
delivers th e  gas to  th e  con tact p lant.

The con tact units are th ree  Selden h ea t in ter- 
changer converters installed by th e  Chemical 
Construction Company. Counterflow of incoming 
and  outgoing gases effects therm al efficiency. Each 
converter contains 7,500 lb. of co n tact m ass— 
6%  vanadium  pentoxide. Absorption is effected 
in 20%  oleum to  which pure w ater is added to  
produce 98%  acid. The w aste gases going to  the  
atm osphere are free of sulphur trioxide. The ra ted  
capacity  of th e  p lan t is 120 tons of 100% acid per 
day, and  th e  conversion efficiency is betw een
97-5 and  som ewhat over 98% .

An elaborate system  of control centres in a panel 
board on which are  m ounted  Brown recorders
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and  indicators for tem p era tu re  a t  various po in ts 
in  th e  converters, Lnglehard  recorders for percentage 
of su lphur dioxide in  gas entering  th e  system , 
and  Leeds and  N o rth ru p  recorder for th e  streng th  
of th e  finished acid which is held betw een 98-0 
and  98-5%. I t  is possible to  operate  th e  p lan t a t  
high efficiency a t  50 to  150%  of th e  ra ted  capacity .

T he con tact m ass has been in steady  use since 
Ja n u a ry  1, 1931, and  shows no loss of efficiency. 
I t  is particu larly  free from  th e  effect of any  
"  poisons.” Much of th e  pum ping  system  is served 
w ith  M eehanite equipm ent. This m eta l has been 
in  stead y  use in pum ps for 98%  acid for 11 m onths, 
conditions fa ta l to  cast iron  in  from  1 to  2 weeks. 
On 105%  acid, p a rts  show no serious effect a fte r 
use for 9 m onths.

The p roducts of th e  acid p lan ts  include th e  
following grades of acid : 40%  oleum , chiefly used 
in  explosives ; 20%  oleum, under 0-002%  iron
conten t ; 98-5%  tex tile  acid, largely used in oil 
refining an d  o ther chem ical industries ; 66° tex tile  
acid, m ade by  cu ttin g  98%  ; and  60° cham ber acid 
(under 0-004%  iron), for fertilizers, pickling, and  
o ther com m ercial uses. B oth  cham ber an d  con tact 
acids are  free from  arsenic. The finished acid 
storage tan k s  to ta l  60,000 tons capacity .

T e n n e s s e e  C o p p e r  C o m p a n y .— T he m ajor 
portion  of th e  ores from  th e  Tennessee Copper 
C om pany’s m ines is separated  b y  flotation, while 
a  lesser am oun t is sm elted by  th e  d irect or semi- 
py ritic  process. Following th e  required  crushing 
an d  grinding, th e  ores trea te d  by  flo tation  are 
processed in  an  alkaline pulp  for th e  separation  
of copper sulphides, th e  tailings from  which are 
fu rth er separated  by  flotation to  produce zinc and 
iron  concentrates. The zinc values are sold, while 
th e  copper and  iron concentra tes are fu rth er p ro 
cessed locally.

The sm elting process is carried  o u t in  tw o stages. 
In  th e  in itial charge, silica and  coke are included 
w ith  th e  ore which is sm elted in  b last furnaces 
to  m ake a m a tte  contain ing  ab o u t 14%  copper. 
The m elt is run  in to  se ttlers from  which th e  slag

T e n n e s s e e  C o p p e r  C o .  F l o w - S h e e t .

overflows, and  th e  m a tte  is draw n in to  ladles and, 
w ith  th e  add ition  of silica, is read y  for tre a tm e n t 
in  th e  converters. The m atte  from  th e  b last furnaces 
an d  th e  copper concentra tes from  th e  flo ta tion  p lan t 
are  processed in  basic lined converters, a n d  th e  
resulting  b lister copper (99-4% pure) is cas t in to  
pigs an d  shipped to  refineries in  th e  n o rth . The 
to ta l  o u tp u t ap p rox im ates 2,000,000 lb. p er m onth . 
Some shot copper for th e  m aking  of copper su lphate  
is also produced.

The iron co ncen tra te  is trea te d  in  W edge roasting  
furnaces, an d  th e  resulting  oxidized iron  calcine 
is sin tered  in  a G reenaw alt m achine to  form  a  64 % 
iron  sin ter which is sold to  b las t furnaces. This 
m ateria l is low in  su lphur and  phosphorus and, 
owing to  its m echanical stru c tu re , is a  very  desirable 
raw  m ate ria l for th e  m anufactu re  of pig-iron. The 
slag from  th e  copper b last furnaces is crushed or 
g ranu la ted  and  m arketed  for ballast, ro ad  dressing, 
and  concrete filler.

Gases frOm th e  b las t furnaces an d  converters 
go direct to  th e  acid p lan t, while those  from  th e  
roasters a re  cleaned by m eans of Sirocco centrifugal 
separators. The su lphur dioxide co n ten t of th e  gas 
is ab o u t 7-5% . There a re  tw o separa te  acid  p lan ts 
w ith  a  com bined o u tp u t of 1,400 tons of cham ber 
acid per day. The to ta l  cham ber volum e is well 
over 6,000,000 cu. ft., con stitu tin g  th e  largest single 
sulphuric acid operation  in  th e  world.

Acid p lan t 1 was bu ilt in  1908-10 an d  p lan t 2 in 
1916 ; th e  form er is th e  larger. N early  8,000,000 lb. 
of lead were used in  th e  construction . T he tw o 
Glover tow ers a re  each 50 ft. h igh  an d  30 ft. in  
d iam eter. T he gas flue from  th e  Glovers to  th e  
cooling cham bers is 10 b y  20 ft. an d  is 120 ft. long. 
T here a re  six cooling cham bers, averag ing  40 by 
10 by  68 ft. T he com bined fan  capac ity  is 150,000 
cu ft. per m inute. The subsequent cham bers a re  as 
follow s: tw elve cham bers a re  50 by  50 by  70 f t . ; 
six cham bers a re  50 by  50 by  75 ft. ; . a n d  eight 
cham bers are 23 by  50 by  80 f t.— a to ta l volum e of
4,000,000 cu. ft. T here a re  ten  G ay-Lussac tow ers : 
four a re  octagonal, 19 ft. in  d iam eter, and  70 ft. 
high ; four a re  round, 36 ft. in d iam eter, an d  65 ft. 
high ; one is round , 20 ft. in  d iam eter, an d  50 ft. 
high ; and  one is square (22 by  22 ft.) an d  64 ft. 
high. The capacity  of th is  p lan t is 930 to n s per day.

The sm aller p lan t 2 involves one Glover tower, 
30 ft. in  d iam eter and  50 ft. high ; four horizontal 
cham bers (236 by 59 ft.), 40 ft. high ; an d  th ree  
Gay-Lussac tow ers in  one block, equ iva len t to  
to ta l dim ensions of 64 b y  72 ft. and  44 ft. high. 
The to ta l  cham ber volum e is over 2,000,000 cu. ft., 
and  th e  capacity  470 tons per day.

B oth  p lan ts  a re  supplied w ith  n itrogen  oxide 
gases from  an  anhydrous am m onia  ox idation  
in sta lla tio n  of th e  P arsons ty p e  furnished by  th e  
du P o n t com pany.

B y m eans of a  system  of contro lling  th e  su lphur 
dioxide ra tio  betw een th e  cham bers (devised by  
A. M. Fairlie), th e  p lan ts  are operated  under varying 
conditions so as to  m ain ta in  a co n stan t su lphur 
dioxide percentage of 0-1 %  in  th e  gases en tering  the  
Gay-Lussac tow ers, a conversion efficiency of
98-6%.

In  add ition  to  th e  cham ber p lan ts  th ere  a re  tw o 
large tow er concen tra to rs and  one d rum  con
cen tra to r, h eated  by  fuel oil. The w a ter vapour 
an d  m ist from  th e  concen tra to rs a re  passed  th rough  
a scrubber for th e  rem oval of th e  form er, following 
which th e  m ist is rem oved b y  m eans of a  C ottrell 
system  operating  a t  75,000 volts. The capac ity
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of th e  concentra to rs is 180 tons per day. Two grades 
of concen tra ted  acid are produced—a 66° com m ercial 
acid  an d  a  66° tex tile  clear product. The finished 
acid storage tan k s  have a to ta l capacity  of
30,000 tons.

Four grades of acid are m arketed  : 60° cham ber, 
chiefly to  th e  fertilizer t r a d e ; 66° com m ercial
concentrated , to  oil refineries an d  o ther heavy  
chem ical industries ; 66° tex tile  ; and  b a tte ry
acids ranging from 1 -225 to  1 -835 in g ravity .

T H E  L O A D  T E S T  F O R  R E F R A C T O R IE S
In  th e  Chemical Engineering and M in ing  Review  

of M elbourne for June  6 H. B ittn e r discusses the  
tes tin g  of refractories under load and  full ex tracts 
from  his a rticle  a re  given here. The au th o r says 
th a t  th e  conditions to  which a refractory  m ateria l 
is subjected  in  various refractory-consum ing in 
dustries differ greatly . There is no substance 
which com bines all th e  desirable properties in 
itself. M any brands of refractories are on the  
m arket, b u t alw ays to  select th e  m ost suitable 
one for each ind iv idual use is n o t an  easy ta sk  
for th e  user. I t  is sim ilarly difficult for th e  m anu
factu rer to  m ake some special stones or firebricks 
for th e  iron, ceramic, or glass industries. The 
sim plest and  surest w ay of finding ou t how a new 
m ateria l stands up in  service is to  build i t  in  a 
furnace or kiln  wall alongside an  approved one 
and  note w hat happens, b u t th is  m ethod m ay prove 
expensive, when for some reason or o ther the  
m ateria l fails and th e  whole furnace or kiln has 
to  go o u t for repairs involving cost and  loss of 
production, and  it m ay  tak e  a  long tim e before 
results are available. This is th e  m ain reason why 
labora to ry  te s t m ethods have been devised. The 
results th u s obtained give in  m ost cases a  fair 
indication as to  th e  actual behaviour of th e  new 
m ateria l in  service. In  recent years th e  num ber of 
te s t m ethods have increased greatly , and  th ey  
have been adopted  in a definite form  (which m ay 
v a ry  in  different countries) as a  s tandard  m ethod. 
Fo r A ustralia  th e  com m ittee for refractories has 
proposed to  adop t th e  stan d ard  m ethods of U.S.A. 
as th e  standard  m ethods for A ustralia.

Besides th e  chem ical analysis, th e  porosity, 
th e  true, apparen t, and bulk specific gravities, 
th e  compression, tensile and  transverse  strength  
a t  room  tem pera tu re  or a t  high tem peratures, 
th e  im pact strength , th e  cone m elting poin t, the  
pyrom etric  cone equivalent, refractory  m aterials 
are tested  also for spalling and slagging, expansion 
and  softening under load, and  are  exam ined in  
a th in  section under a  m icroscope for th e ir  
m ineralogical composition. To subm it every 
new refracto ry  body to  all th e  above tests, the  
num ber of which could still be increased, would 
be a  leng thy  and  difficult task . M anufacturers 
as well as the  users will on the  average be satisfied 
to  carry  ou t one, two, or a t  th e  m ost th ree  tes ts 
only. They will have selected those of th e  above- 
m entioned m ethods which yield th e  m ost inform a
tion. The w riter considers as th e  m ost suitable 
th e  load test, w hereby th e  m ovem ent a t  th e  height 
of th e  te s t piece is continuously recorded in relation 
to  th e  rising tem pera tu re  on a  graph.

The first experim ent to  te s t refractories under 
load a t  high tem pera tu re  dates back to  1905, b u t 
i t  was n o t un til 1917 th a t  th is  kind  of testing  
becam e m ore fully developed. W hen reviewing 
th e  different m ethods for carry ing  ou t th e  load 
te s t now in use one can divide them  in to  tw o m ain 
groups :— In  th e  first group a s ta tic  load, a fixed 
schedule of heating  whereby th e  tem pera tu re  
increase does no t w an t to  be regular or uniform  
throughout th e  test, a fixed m axim um  tem perature

a t  which th e  te s t piece is kep t for a definite period 
are  m ain  features. In  th is  te s t  big specimens 
such as full-sized bricks are used. The m ovem ent 
of th e  height of th e  te s t piece during th e  experi
m ent is no t registered. H ere specimens are not 
tried  un til a com plete failure occurs. A fter cooling 
down, th e  percentage of subsidence is m easured 
and  expressed in percentage of th e  original height. 
The principle of th is  m ethod is based on some 
fallacies ; therefore th is  m ethod has certain  dis
advantages as a standard  test. These have been 
a lready  fully discussed by Dale. Nevertheless, 
th is  ty p e  has become the  stan d ard  m ethod for 
testing  of refractories under load in  Am erica since 
1920, and  was issued as a  ten ta tiv e  in 1917.

A.S.T.M. M e t h o d .— Full size bricks of 9  by 
4J by  2¿ =  228 by  114 by 64 mm. are  placed in 
an  18-in. (457 mm.) tu b e  furnace. Two bricks 
are tes ted  a t  once. A load of 25 lb. per sq. in. is 
applied by  a loading beam  and tran sm itted  on 
to  th e  te s t bricks by  m eans of tw o carborundum  
plungers. The heating  is done w ith  gaseous or 
oil fuel and  compressed air. No less th a n  tw o 
burners are used, which are located tangentia lly  
and  so arranged th a t  no flame can im pinge upon 
th e  te s t specimens. The ra te  of heating , as well 
as th e  m axim um  tem pera tu re, is different for 
silicia and fireclay m aterials. The fireclay m aterials 
are distinguished in heavy  du ty , m oderate d u ty  
and  light d u ty  m aterials.

The second group comprises all those m ethods 
where th e  te s t piece is tried  u n til com plete failure 
occurs or u n til it is compressed to  a t  least four- 
fifths of its  original height. A sta tic  load is applied, 
and th e  rise in tem pera tu re  is constan t during the  
whole period of testing. The m ovem ent of the  
height of th e  te s t piece is recorded on a graph 
in  relation to  th e  tem peratu re. The app ara tu s 
m ay  slightly differ in  construction. Some workers 
have adopted  m ethods of m easuring th e  tem pera tu re  
of th e  te s t piece different from others. The tem p era 
tu re  rise per m inute m ay  vary , b u t th e  principle 
is th e  sam e in  all of them  ; therefore i t  is proposed 
to  describe briefly th e  a tom  m achine for th e  load 
testing  only as a representative of th e  second 
group.

The m achine is designed to  w ork a t  any  loading 
required and  will tak e  a v a rie ty  of forms of te s t 
pieces, b u t in order th a t  th e  result shall be com 
parab le  a  stan d ard  size should be used a t  all 
tim es. A cylindrical te s t piece of 50 mm. 
(=  approxim ately  2 in.) in  height and  2 in. in 
d iam eter is recom mended- I t  shall be loaded 
w ith  1 or 2 kgm. per sq. cm. (=  14-2 lb. per sq. in. 
and  28-4 lb. per sq. in., respectively). The load 
of 14 2 lb. per sq. in. is also recom m ended because 
th e  load on th e  brickw ork in  m odem  furnace 
construction  in th e  h o tte s t p a r t  of th e  furnace 
hard ly  exceeds 14 lb. per sq. in.

The equipm ent consists of a carbon resistance 
furnace, th e  testing  m achine for applying the  
load and recording th e  expansions, th e  electrical 
control gear of th e  furnace and  th e  pyrom etrical 
equipm ent. The highly refracto ry  m iddle tube
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is 10 cm. (4 in.) inside diam eter. The lower carbon 
anvil p ro jects up cen trally  in to  th e  furnace. Upon 
th is  anvil th e  te s t piece is placed and the  carbon 
disc is placed on top  of it. A nother carbon ram  
stands on top  of th e  disc. The furnace is designed 
for a p o ten tia l of 100 or 120 volts a.c. or d.c. 
cu rren t, and  will tak e  12 to  15 kw. a t  1,700° C. 
The ra te  of heating  is 5° per m inute, and  uniform  
rig h t th roughou t th e  test.

The load is applied vertically  on top  of the 
ram  by a p late  hinged on th e  free end of th e  loading 
beam . The loading beam  has a fulcrum , th e  height 
of which can  be ad justed  by  m eans of a h and  wheel. 
The free end of th e  wheel is guided by a guide 
block which has a  vertical m ovem ent in a guide 
b racket incorporating  an  ad justab le  stop—by 
m eans of ano ther h and  wheel. The guide block is 
suspended on a c rank  and  operated  by  a lever. 
By th is  th e  loading beam  can be raised to  lift the 
p la te  clear of th e  carbon ram , th u s  tak in g  off the  
load. The loading beam  has suspended on it  a 
loading pan  to  tak e  th e  additional weights. The 
weight of th e  beam  and  th e  em pty  pan  is such 
th a t  i t  exerts a  pressure of 20 kgm . upon th e  
te s t  piece, th a t  is, 1 kgm . per sq. cm., if a cylindrical 
te s t piece of 50 m m. d iam eter is used. B y placing 
add itional weights upon th e  p an  th e  load can be 
increased to  an y  desired am ount. The tem pera tu re  
of th e  to p  of th e  te s t piece is in  th is  case m easured 
th rough  a hole in the  p la te  and  th rough  the  hollow 
upper carbon ram . A platinum  therm ocouple is 
used to  1,200° C., and  afterw ards an  optical 
pyrom eter. The recording gear consists of a lever 
arrangem en t w ith  a pen which m arks th e  m ove
m en t of th e  te s t piece on a  ro ta tin g  drum  in te n 
fold m agnification.

W hen th e  te s t piece has sq u a tted  to  ap p rox i
m ately  four-fifths of its  original height th e  te s t is 
usually  ended. The cu rren t is sw itched off, the  
load rem oved, an d  th e  upper carbon ram  and  
th e  te s t piece a re  lifted ou t of th e  furnace. The 
practice adopted  by  Mellor and  his co-workers 
is to  use loads of 10 and  50 lb. per sq. in., b u t th e  
G erm an practice  is only 1 or 2 kgm. per sq. cm. 
=  14-2 and  28-4 lb. per sq. in., respectively. 
F u rther, Mellor and  his co-workers use rectangular 
te s t pieces 2 in. by  2 in. by  3£ in. height, and  the  
rise is 10° C. per m inute.

The resulting curve consists of a rising branch, 
which is followed by a  descending one. The first 
is th e  result of the  expansion of th e  te s t piece as 
well as th a t  of th e  pressure rods and  th e  anvil. 
The second branch is the  result of th e  subsidence 
of th e  te s t piece m inus th e  expansion of th e  ram  
and  anvil. The po in t where th e  curve neither 
rises nor falls indicates th e  m om ent when the 
subsidence of th e  te s t piece ju s t com pensates th e  
expansion of th e  ram  and  anvil. The corres
ponding tem p era tu re  is w rongly described as the  
tem p era tu re  of th e  beginning of softening. An 
ap p ara tu s w hereby the  expansion of all ap p ara tu s 
p a rts  is au tom atica lly  excluded and the  real m ove
m ent of th e  tes t piece alone recorded (the ideal 
w ay for testing) has not been constructed . N ever
theless th e  curves obtained by th e  present m ethods 
are  well suited for com paring one m ateria l w ith 
another. E xperim ents w hereby th e  furnace was 
heated  up to  1,700° C. w ithou t a te s t piece a,nd 
th e  upper and  lower pressure rods rouching each 
o ther, yielded stra ig h t regular expansion curves. 
E very  irregu larity  in  th e  ascending as well as 
in th e  descending p a r t  of th e  curve is therefore

due to  s tru c tu ra l changes in  th e  te s t piece itself. 
The difference betw een th e  load te s t of refractoriness 
and  th e  refractoriness determ ined  by  th e  o rd in ary  
cone m elting po in t is especially m arked  w ith  fire
clay m ateria ls (alum ina silicates). F ireclay  te s t 
pieces s ta r t  to  subside com paratively  early, b u t 
th e  range from  th e  beginning of softening u n til 
th e  te s t  piece collapses or its  heigh t has been 
com pressed by  20%  of its  original va lue  m ay  
stre tch  over several hundred  degrees centigrade. 
T he difference becom es m ore pronounced as th e  
a lum ina  co n ten t in  th e  fireclay body  increases. 
The sam e result is a rrived  a t  by  increased pressure 
upon th e  te s t piece, b u t th en  we dev ia te  from  the  
rules laid down in  th e  s tan d ard  test. N everthe
less, experim ents in  th is  d irection  m ay, in  some 
special cases, be of g reat value, when, for instance, 
a  refracto ry  h as to  s tand  a h igh  load an d  high 
tem p era tu re  a t  th e  sam e tim e. F ireclay  m ateria l 
gradually  shrinks w ith  th e  height of th e  burning 
tem p era tu re  and  th e  leng th  of th e  firing u n til 
th e  porosity  has been reduced to  ap prox im ate ly  
2% . The first descending p a r t  of th e  load te s t 
curve is th u s  due to  th is  after-shrinkage. The 
pressure accelerates th e  shrinking process sim ilar 
to  w hat a  rise in tem p era tu re  would have  done ; 
thus, a  highly alum inous m ate ria l w ith  high porosity  
will, on load test, s ta r t  to  descend a t  a tem p era tu re  
far lower th a n  it  has been b u rn t to.

H ere th e  a u th o r wishes to  m ention  th a t  th is  
effect of pressure is helpful in  burn ing  refractories. 
If, for instance, a  k iln  of fire bricks is b u rn t, the  
weight of th e  overlying bricks b y  exerting  pressure 
on th e  b o ttom  courses of bricks where the  
tem p era tu re  is alw ays lower will m ake th is  bo ttom  
course of bricks reach a  m ore advanced  s ta te  of 
burning th an  th e  existing  tem p era tu re  here alone 
would have done. In  th is  case th e  effect was u n 
in tended , b u t recently  a p a te n t has been tak e n  ou t 
by  Messrs. Salm ang and  Goeth which deals w ith  
burning refractories under pressure. In  fireclay 
refractories th e  ascending p a r t  of th e  load te s t 
curve is generally a  fairly  even line unless th e  body 
is very  heterogeneous, for instance con tain ing  
large q u artz  grains. The descending p a r t  in  some 
cases m ay  show irregularities, w hen a sho rt period 
of m ore or less sudden descending m ay  follow 
a period of little  or no subsidence (kinks). This 
can  repea t itself. These k inks in  th e  curve are 
likely to  occur in highly-grogged and  insufficiently- 
fired bodies. The longer an d  higher a refrac to ry  
is b u rn t, th e  m ore th e  grains of grog and  the  
m atrix  a re  interlocked by  c ry sta l grow th (mullite, 
tridym ite , etc., according to  th e  com position 
of th e  m atrix ), th e  h igher will be th e  tem p era tu re  
w hen th e  load te s t curve s ta r ts  to  descend and 
th e  shorte r th e  range of subsidence. B u t th e  end 
tem p era tu re  of an y  fireclay body  is th e  sam e in 
nearly  all cases. Only if th e  te s t  fails th rough  
ru p tu re  (by lowering of its  m echanical streng th) 
or developm ent of a sliding plane, th e  curve will 
end a t a lower tem pera tu re . This failure of 
m echanical streng th  is m ore likely to  occur w ith  
h ighly an d  coarsely grogged m ateria ls where 
vitreous grog is used. In  th is  case th e  load te s t 
offers a criterion  to  select th e  righ t k ind  and am oun t 
of grog for special refractories. If  experim ents 
a re  done to  com pare th e  refractoriness under 
load of various clays i t  has been found necessary 
to  prefire th e  te s t piece first to  its  sin tering  tem p era 
tu re  and  no t as previously done to  a  fixed tem p era 
tu re  of, say, 1,000 or 1,300° C. before s ta rtin g  th e
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load test. Then all k inks will d isappear and  the  
curve will be a sm ooth line in  its ascending and 
descending p art.

W ith  silicious m ateria ls such as silica bricks 
th e  sudden volume changes of th e  various crystal 
form s of silica express them selves clearly  in  the  
rising p a r t  of th e  curve. So betw een 200 and  300° C. 
when b e ta  c ris tobalite  changes a t  230° C. in to  
a lpha cristobalite, th e  volum e change, here am ounts 
to  5-60o. The volum e change of trid v m ite  which 
tak es place betw een 100 and  150° C. of th e  curve 
is less pronounced, if a t  all. The change from 
gam m a trid y m ite  to  beta  trid y m ite  occurs a t  
117° C. w ith  a  volum e change of only 0-6% . If 
th ere  is unconverted  beta  quartz  present, a jum p 
in  th e  curve occurs betw een 560° C. to  600° C. 
(beta q u artz  575° C. to  a lpha q u artz  volume increase 
2-4% ). This a lpha q uartz  converts between 1,300° 
and  1,400° C. to  alpha cristobalite  w ith  17-4% 
increase in  volume. The last tw o conversions 
a re  m ost pronounced in th e  load te s t curves of 
insufficiently b u rn t silica bricks which fail in  service 
as a resu lt of th e  sudden large expansions which 
weakens th e  bond betw een th e  silicate grains.

Silica bricks w ith a large tridym ite  con ten t 
a re  identified by a m ore even expansion curve, 
as th e  volum e changes from  gam m a to  beta  and  
alpha trid y m ite  are com paratively  small. W hen 
instead  of 14-2 lb. per sq. in., as in  th e  standard  
tes t, a  higher pressure such as 50 to  75 lb. per 
sq. in. is applied th e  kinks indicating  volume

changes become very  m uch less m arked. P robably  
slight ru p tu re  in th e  grain itself occurs. U nder 
h igher pressure also silicious refractories fail 
earlier, though th e  influence of th e  pressure is 
here less m arked as in th e  case of clay refractories. 
A special feature  of silicious refractories is th a t 
of stand ing  up to  high tem p era tu re  such as 1,600° C. 
and  higher before subsidence begins. The range 
of subsidence is ra th e r short, vary ing  betw een 
50° and  80° C., b u t in  some special cases (tridym ite  
bricks) ranges up to  150° C. have been observed. 
Failure th rough  sudden ru p tu re  is fa r m ore frequent 
th an  w ith  o rd inary  fireclay refractories. This m ay  
be explained p a rtly  by all silicia bricks closely 
resem bling fireclay refractories highly grogged 
and  th e  grog of a coarse vitreous n a tu re  where 
ru p tu re  also occurs frequently  and  p a rtly  b y  th e  
bond, i.e., calcium  silicate, being rigid up to  high 
tem peratures, b u t th is  becomes fluid in  a  short 
tem pera tu re  in terval. The influence of th e  a tm os
phere on th e  te s t has been stud ied  b y  several 
workers. This is only m arked when a  refractory  
contains a considerable percentage of iron. R educing 
atm ospheres will convert all iron in to  th e  ferrous 
sta te , which is a  m any  tim es severer flux th an  th e  
ferric iron com pounds are. As th e  atm osphere 
of th e  load te s t furnace is of a  reducing na ture , 
unless special precautions are tak en  th e  load tes t 
of iron contain ing  refractories will show up less 
favourably.

G O L D  T E L L U R ID E S
In  th e  Canadian M in ing  and Metallurgical 

Bulletin  for Ju ly  H . E . T. H au lta in  an d  W. E. 
Johnston  give some account of th e  progress of 
research on th e  solubility  of th e  gold in tellurides 
in  cyanide. In  opening th e ir  account of th is  work, 
th e  au tho rs a sk  th e  question as to  w hether gold 
is soluble in cyanide and  say  th a t  in th e  literatu re  
th ey  can only find one a tte m p t a t  a clear-cut ansv’er. 
They say there  a re  some descriptions of m illing 
processes w ith  figures showing th a t, a fte r some 
prelim inary process of roasting  or reduction by 
hydrogen, good recovery m ay  be m ade by  cyanide 
from  concentrates containing tellurides. There 
a re  some cases recorded where, by  inference, a t  
least som e of th e  gold in tellurides is apparen tly  
dissolved by cyanide. This question has been a 
v ita lly  im p o rtan t one for more th an  th ir tv  vears 
in  m any  p a rts  of th e  world. The great m ining 
d istric ts of W est A ustralia, Cripple Creek, and  la te r 
of K irk land Lake, are noted for th e  sm all b u t rich 
co n ten t of telluride m inerals an d  for th e  difficulties 
for th e ir m illing problem s. How m any  millions of 
dollars have been spent on experim enting w ith  
these ores during  th e  p ast th ir ty  years in efforts 
to  reduce th e  tailings losses ? How m any millions 
of dollars lie buried in the  tailings heaps ? Always 
th e  tellurides a re  th e  culprit, no t by  direct evidence, 
b u t by  suggestion and  inference. Everybody 
blam es them  b u t nobody has brought ou t sufficient 
evidence to  convict. There is considerable lite ratu re  
on th e  m illing m ethods of these cam ps, dealing w ith  
flow-sheets, m achinery, grinding costs, special re
agen ts such as brom o-cyanide an d  peroxides, 
roasting  and  reduction, b u t no inform ation  as to  
how m uch of th e  gold in  raw  tellurides is soluble 
in cyanide and  little  or no inform ation  as to  tailings 
assays. Here, say  th e  au thors , th e  old adage m ay

be safely considered as reversed. W ith  tailings, 
no news is bad news.

From  rich  telluride specimens, th ey  continue, 
th e  m ineralogist has isolated several varieties, some 
contain ing gold, some silver, some gold and silver, 
some gold and  base m etals, and  some base m etals 
only, lead, bism uth , m ercury, copper. He has 
analysed and  nam ed them  and knows th e ir  hardness 
and  specific g rav ity  and crystal h ab it, b u t no t a word 
abou t th e  th in g  th a t  is really  im portan t. How much 
of th e  gold is soluble in  cyanide ? W hy, in th e  face 
of th e  millions involved and  th e  years in which the  
problem  has been a live one, why th is  ignorance or 
th is  silence ? The more th e  au tho rs studied  the  
literatu re, th e  m ore convinced th ey  becam e th a t  it 
was one of the  strangest stories in  all m etallurgy. 
They have been able to  find only one definite 
direct answer to  th e  question from  an au th o rita tiv e  
source. In  “ A Comprehensive T reatise on Inorganic 
and  Theoretical C hem istry ,” by  J. W. Mellor, on 
page 2, volume X I, th ey  found th is  : “  telluride 
ores do not give up th e ir  gold to  m ercury, to  cyanide, 
or to  chlorine. ” K irkland Lake m ill-m en have some 
inform ation  which seems to  con trad ic t this, a t  least 
in p a rt, for th ey  find considerable tellurium  in 
th e  m atte  above th e  bullion in  th e ir  refining 
crucibles, and  as m uch as 2 %  has been reported 
in  th e  bullion itself. This tellurium  m ust have been 
dissolved in th e  cyanide solution, and  if tellurium , 
th en  presum ably  some of th e  gold th a t  was 
associated w ith  it  was also dissolved. Yes— but 
how m uch ? Is some of th e  gold in  tellurides dis
solved and  some no t ? Does some yield to  ordinary 
practice and  some require special trea tm en t, 
perhaps no t y e t discovered ?

Some years ago th e  D epartm ent of Mining 
Engineering of th e  U niversity  of Toronto, aided
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in  p a r t  by  th e  N ipissing M ining C om pany R esearch 
Fellowship endow m ent an d  by  research  funds 
provided by th e  U niversity , com m enced a  study  
of certa in  of th e  fundam entals of gold milling. The 
progress was slow, as all fundam en ta l research 
m ust be, and  particu la rly  so because th e  assistan ts 
were recen t graduates, inexperienced in  th e  
necessary technique, who left for th e  field ju s t as 
th ey  were beginning to  be useful. W orking w ith  
th e  cyaniding of some Porcupine ores, th e  problem s 
seemed com paratively  simple. The m ain  problem  
is to  find th e  m ost economic percentage of recovery 
and  is a field problem , n o t a  lab o ra to ry  one. In  
a  labora to ry , i t  w as only a question  of fine grinding 
and  length  of tim e of trea tm e n t to  get as near to  
one hundred  per cen t ex traction  as our assaying 
could detect. The au th o rs  d id  produce some 
in teresting  in form ation  on th e  inh ib iting  effect of 
slimes and  th e  im portance of ag ita tio n  in reducing 
th e  tim e  of trea tm en t, b u t th en  w ent on to  o ther 
branches of th e  problem  w ithou t publishing. W ith  
th e  Porcupine ores, neither extrem ely  fine grinding 
nor g reat length  of tim e w as required  to  m ake 
a 99 '5%  ex traction . W hen, however, th ey  began 
w ork on K irk land  L ake ores, no m a tte r  w h a t th ey  
did th e y  could no t reach these  figures. T hey  h ad  
five different lots of ore from  four different mines. 
T he resu lts differed am ong th e  lots, b u t th e  best 
w as considerably below th e  Porcupine results. All 
of which seemed to  fit in w ith  th e  general bad  
opinion of tellurides. A pparently , som e of th e  gold 
was locked up in  a  chem ical com bination  th a t  
cyanide would n o t b reak  up. I t  w as decided th a t  
i t  would be necessary to  iso late these  tellurides 
an d  bring th em  in to  co n tac t w ith  cyanide under 
conditions th a t  would give resu lts free from  other 
d istu rb ing  conditions. W ith  th e  a id  of Dr. Ellis 
Thom son some polished surfaces of rich  specim ens 
were obtained and  trea ted  w ith  various cyanide 
solutions. A stead y  stream  of solution poured on 
th e  surface for m ore th a n  a week failed to  do m ore 
th a n  produce a ta rn ish  on some of th e  telluride 
surfaces and  n o t even th a t  on others. L ater, th e  
au tho rs tack led  in  earnest th e  problem  of separating  
tellu ride  concen tra tes from  th e  ore. They drew 
on everyth ing in  experience and  devised new  
a p p ara tu s and  developed new technique. T hey 
comm enced experim ents to  ob ta in  concentrates 
richer in  these tellurides, b u t w ithou t an y  definite 
progress, chiefly on account of th e  difficulties of 
identify ing  th e  tellurides w hen in  fine particles. 
Mr. Johnston  spen t some m onths sim plifying th e  
m ethods of tellu rium  analysis, b u t a t  b est i t  was 
a slow process, a h eart-b reak ing  in te rru p tio n  to  
th e  o th er work. They consulted th e ir  m icroscopist 
friends and  were to ld  th a t  if th e  concen tra tes were 
em bedded in  w ax or bakelite  and  polished and  
etched w ith  skilful hands and  exam ined under th e  
m icroscope b y  discerning eyes, th ey  could be 
identified.

F ortu n a te ly , a t  th is  stage, th ere  cam e to  th e  
au th o rs  th e  p ictu re  of th e  shovel and  th e  b lack 
sm ith 's  forge, one of th e  earliest and  m ost reliable 
te s ts  for tellurides. They su b stitu ted  a glass slide 
an d  B unsen b u rner and  a  microscope. The particles 
of tellurides m elted down in to  characte ris tic  lakes 
w ith  islands of gold beads, where th ey  were gold- 
bearing  tellurides and  in to  em pty  lakes in th e  case 
of th e  base-m etal tellurides. W ith  th is  aid  they  
rap id ly  developed new  ap p ara tu s  and  technique 
and  began to  get sm all quan tities, m illigram s, of 
concentrates. The earlier tes ts  w ith  cyanide on

these  sm all qu an titie s gave vary ing  resu lts and  
seemed to  confirm  th e  general opinion th a t ,  while 
some of th e  gold was fa irly  easily dissolved, some 
w as not. The earlier sam ples con tained  considerable 
q u an tities of free gold, b o th  as a tta ch e d  and  
detached particles. Some of th is  gold w as extrem ely  
slow in  dissolving.

Meanwhile, technique w as im proving  an d  an  
a tte m p t a t  q u a n tity  p roduction  w as decided on, 
and, th rough  th e  kindness of one of th e  m anagers, 
a q u a n tity  of ore from  K irk land  L ake w as obtained, 
and  by  long and  laborious effort th e  au th o rs  
succeeded in ob tain ing  sufficient q u a n tity  of nearly  
pure  telluride concen tra tes for a  series of cyanide 
tests . T he m ain  difficulty w as n o t in  g e ttin g  rid  
of p y rite  an d  o ther sulphides b u t in  freeing th e  
tellurides from  free gold. T hey  h ad  to  w ork  w ith  
very  finely-ground m ateria l. H av ing  ob tained  
sufficient m ateria l, w h a t th e y  expected would be 
a  leng thy  cam paign was com m enced to  determ ine 
th e  effect of vary ing  q u an titie s  of cyanide, of lime, 
of tim e of trea tm e n t, of some special chem icals, 
such as brom o-cyanide and  peroxides. A t th e  ou tse t 
i t  w as found th a t  cyanide an d  lim e solution would 
dissolve over 99%  of th e  gold in  th e  tellu ride  
p roduct in 48 hours of t r e a tm e n t! R epetition  of th e  
te s ts  confirm ed them . The au th o rs  h ad  by  no 
m eans m ade a  com plete recovery  of th e  tellurides 
in th e  original ore, b u t th e ir  concen tra tes m ust 
have contained several different k inds of tellurides. 
Tests h ad  shown th a t  lead, b ism uth , an d  m ercury  
were p resent, and  pyrex-glass slides show ed lakes 
w ith  different sized gold islands p resen t and  some 
th a t  were silver in  colour. E v id en tly  th e re  were 
a  v a rie ty  of tellurides in  th e  p roduct, and , as fa r 
as these  tellurides were concerned, th e  answ er to  
th e  question  w as clear and  definite. T he original 
lo t of ore from  which these  tellurides were recovered 
was th en  cyanided and  it  w as found th a t  th is  ore 
was m uch m ore am enable to  t re a tm e n t th a n  th e  
first lots from  K irk land  Lake. I t  approached m uch 
m ore nearly  Porcupine results.

On hea tin g  th e  concen tra tes on  q u a rtz  or p y rex  
glass to  ob tain  th e  characteris tic  lakes w ith  islands 
of gold, i t  was found th a t  an y  p y rite  p resen t showed 
up as beau tifu l characte ris tic  red particles, while 
chalcopyrite  tu rn ed  to  a characte ris tic  grey. As 
fa r as th e  au th o rs  can  find out, th is  is a n  en tirely  
new m ethod of m ineral de term ination . I t  has th e  
advan tages of extrem e sim plic ity  and  rap id ity . 
T hey  consider th a t  th ey  have  only s ta r te d  up  th e  
t r a i l ; i t  seems to  have possibilities of developm ent.

A num ber of pho tographs reproduced w ith  th e  
p ap er show th e  resu lts of some of these  te s ts  on 
tellu ride  particles.

W est N ile and W est M adi, U g an d a .— In  th e
annual rep o rt of th e  Geological Survey D epartm en t 
of U ganda for 1931, th e  d irector, Mr. E . J. W ayland, 
m akes a  sho rt con trib u tio n  on th e  m ineral possi
bilities of th e  W est Nile d is tr ic t an d  th e  Madi 
sub-district. Mr. W ay land  says th a t  in  1925 
Mr. Sim mons v isited  th e  W est Nile d is tric t in  order 
to  o b ta in  d a ta  for th e  In te rn a tio n a l Geological 
M ap of Africa, and  during  h is rap id  reconnaissance 
discovered an  outcrop of asbestos. T his occurrence 
did n o t ap p aren tly  in te rest prospectors, w ho were 
inform ed of it, because th e ir  m ain  object w as gold. 
I t  was investiga ted  by  th e  w riter in  June, 1931. 
The asbestos, a  rem arkab ly  long fibred b u t b rittle  
m ateria l, w as found to  occur in w hat ap p ears to  
be a  ra ft  or p en d an t of am phibole-rock surrounded
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b y  m ore or less gneissose granite. The relationship 
of these tw o rocks w as not, however, indubitab ly  
determ ined, for while th e  am phibole-rock appears 
to  be floating in  th e  granite, pegm atites piercing 
th e  form er do no t appear to  en ter th e  la tte r  ; b u t 
th is  m ay  possibly be due to  differences in behaviour 
betw een th e  am phibole-rock and  th e  granite  (as 
m anifested by  shrinking and  cracking) during th e  
cooling of th e  la tte r . I t  has been elsewhere noted, 
for exam ple, th a t  dolerite dykes are more p revalent 
in  gran ite  th an  in  th e  rocks which it in trudes. Most 
of th e  co u n try  rock of th e  asbestos veins, for there  
are several, is m ono-m ineralic, and  m edium  grained. 
I t  consists of an thophyllite , b u t a t  least one band of 
b io tite-m agnetite  rock is present. The asbestos 
is a  fibrous an thophyllite , th e  fibres running, of 
course, a t  rig h t angles to  th e  length of th e  veins.

Sm all quan tities of gold have been detected in 
th e  v icin ity . B oth W est Nile and  W est Madi have 
in th e  p a s t been subjected to  m uch prospecting 
on th e  p a r t  of m ining companies and p rivate  
prospectors w ithout encouraging results, b u t th e  
w riter, having exam ined th e  riverine deposits of 
a  num ber of stream s concluded th a t  they , or a t  
a n y  ra te  some of them , a re  them selves derived 
from  pre-existing deposits b rought in to  being by 
a  p a s t drainage system  which m ay, or m ay not, 
be re la ted  to  the  present channels. I t  is known 
th a t  river-reversal has tak en  place over wide areas 
of U ganda, so th a t  in  some river valleys i t  would be 
necessary to  look dow n-stream  of gold occurrences 
in high-level placers and  no t in  th e  present upstream  
direction for th e  source of th e  m etal (in th e  Kafu 
Valley for exam ple, vide Ann. Rept. 1926, p. 10) ; 
b u t so fa r as th e  W est Nile stream s are  concerned 
it would seem th a t  generally speaking neither up 
stream  nor dow nstream  search is likely to  prove 
efficaceous (except by pure chance), and  th a t  w hat 
is required is th e  elucidation of th e  p a st drainage 
system , so th a t  a fresh s ta r t  m ay  be m ade when th is 
knowledge is obtained. W ith  th is  end in view, an 
a ir survey has been m ade of p a r t  of th e  area. This 
will be followed by work on th e  ground. In  con
sideration of th e  circum stances, th e  w riter formed 
th e  opinion th a t  auriferous deposits, a t  any  ra te  
rich enough for natives to  work and thus ensure their 
poll ta x  irrespective of th e  fluctuations of th e  co tton  
m arket, m ight well be found, in  spite of all th e  
prospecting th a t  had  been done in  th e  past, an d  as 
th e  A dm inistrative Officer in charge of Madi 
was anxious to  sta rt, if possible, a gold winning 
in d u stry  in  his district, he employed, a fte r the  
w riter’s visit, a na tive  prospector and  thereby  
achieved results which well justified th e  hope. 
Indeed some of th e  finds are d istinctly  prom ising.

A nother m a tte r  gone in to  was th a t  of developing 
a  local iron industry  to  be entirely  in th e  hands of 
th e  natives (after th e  necessary prelim inary  super
vision) from  th e  winning of the  ore to  th e  m arketing  
of th e  finished articles. This was sta rted  by  the  
sam e A dm inistrative Officer, and is being im proved 
and  carried on a t  present under his direction.

S H O R T  N O T IC E S
O pen -S top e  M ining.— The cost of open-stope 

m ining is d ealt w ith  by M. J. E lsing in th e  Engineer
ing and M ining Journal for July.

Incline T ipping.— In  th e  Journal of th e  South 
African In stitu tio n  of Engineers for June, G. W.

Sharp  deals w ith  some im p o rtan t features of incline 
tipping.

O p en -P it Iron M ines.— M. H . B arber describes 
progress in  th e  im provem ent of m ethods and equip
m en t a t open-pit iron  m ines on th e  L ake Superior 
iron  ranges in  Technical Publication  No. 487 of the  
A m erican In s titu te  of M ining and  M etallurgical 
Engineers.

Wire Ropes.—The selection, use, and  discard of 
wire ropes for m ines is discussed by  C. D. Meals in 
th e  Canadian M ining Journal for July.

M ine P u m p in g .— C. W . Allen discusses th e  
reduction  of m ine pum ping expenses in  th e  
Engineering and M ining Journal for July.

P rop eller -T y p e  Fans.— In Technical Publica
tio n  No. 484 of th e  A m erican In s titu te  of Mining 
and M etallurgical Engineers, A. S. R ichardson 
describes a propeller-type fan a t  Moose shaft, B utte , 
M ontana.

N atural V entilation .— G. E . M cElroy discusses 
n a tu ra l v en tila tion  in M ichigan copper m ines in 
Technical P aper 516 of th e  U nited  S tates B ureau of 
Mines.

P lacer M ining.— C. S. W . B arw ell m akes some 
observations on placer m ining in  th e  B ritish  
Columbian M iner for July.

Sam pling: A lluvials.—The sam pling of a gold 
placer deposit is described by D. L. Sawyer in  the  
Engineering and M in ing  Journal for July.

P ip e-L ines.— In th e  Journal of th e  In stitu tio n  of 
P etro leum  Technologists for Ju ly , E . S. L. Beale 
and  P. Docksey discuss flow in  pipes in  th e  critical 
region.

T ub e-M illing . —- F . W artenw eiler gives th e  
results of investigations in to  th e  use of a composite 
grinding load in  tube-m illing on th e  W itw atersrand  
in  th e  Journal of th e  Chemical, M etallurgical, and 
M ining Society of South Africa for May.

G ravity C oncentration . —  In  th e  Canadian 
M ining Journal for July, E. F. Poncelet describes a 
new  ty p e  of g rav ity  concentrator, know n as th e  
v ibro-settler.

C em ent Copper.— F ran k  E b b u tt describes th e  
recovery of copper from  certain  m ine w aters a t  
B ritann ia  in th e  B ritish  Columbian M iner for July.

C opper D eterm in ation .— B. P a rk  describes th e  
estim ation  of small am ounts of iron  in  copper in 
Industrial and Engineering Chemistry (A nalytical 
E dition) for Ju ly  15.

S o d iu m  in A lu m in iu m .—T he chem ical and 
spectroscopic m ethods of analysis of a lum inium  
for de term ination  of sodium  are described by  R. W. 
Bridges, M. F. Lee, and A. W. P e try  in  Industrial 
and Engineering Chemistry (Analytical E dition) for 
Ju ly  15.

C ad m iu m  Im p urities. —  In  Industrial and 
Engineering Chemistry (Analytical Edition) for 
Ju ly  15, H. G. Isbell describes th e  rapid  dete rm ina
tion  of zinc and o th er im purities in cadm ium.

Boron.— W. W. Scott an d  o thers describe a rapid 
m ethod for th e  determ ination  of boron in Industrial 
and Engineering Chemistry (Analytical Edition) for 
Ju ly  15.

Z inc Test.— R in n m an n ’s green te s t for zinc is 
described by A. A. B enedetti-P ich ler in Industrial 
and Engineering Chemistry (Analytical Edition) for 
Ju ly  15.

S eism ic  P rospecting .—Reflection m ethods in 
seismic prospecting are discussed by H. M. R u th er
ford in  Technical Publication No. 486 of the  
Am erican In s titu te  o j Mining and M etallurgical 
E ngineers.
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G eoth erm al G radient.— J. F isher, L. R. 
Ingersoll, and  H. V ivian describe recent geotherm al 
m easurem ents in  th e  M ichigan copper d is tric t in 
T echnical Publication  No. 481 of th e  A m erican 
In s titu te  of M ining and M etallurgical Engineers.

M agnetom eters.— In T echnical P ublica tion  No. 
483 of th e  A m erican In s titu te  of M ining and 
M etallurgical E ngineers, C. A. H eiland and W . E. 
Pugh discuss th e  th eo ry  and  describe experim ents 
w ith  a new com pensated m agnetom eter system .

Sea Level.— The use of m ean sea level as a 
geophysical d a tu m  is discussed by  H. A. M arner in 
th e  American Journal o f Science for June .

Lead Ore P lacers.— Dr. H. B orn itz  describes 
lead  ore placers in  South Bolivia in M etali und E rz  
for Ju ly  1.

M ineral R esou rces of A sia .—The political and 
econom ic significance of m ineral developm ents in 
n o rth e rn  Asia are discussed by Dr. J . M ackintosh 
Bell in  th e  Canadian M in ing  and Metallurgical 
Bulletin for July.

D urban G eology.— In  a paper read  before th e  
Geological Society of South Africa on April 25, 
L. J . Krige describes th e  geology of D urban.

M ount Isa.— The M ount Isa  en terprise  is 
described by  J. M. Callow in th e  Engineering and 
M ining Journal for Ju ly .

French Indo>C hina.—M ining in  F rench  Indo- 
China is described by  R. W. K arpiński in  th e  
Engineering and M ining Journal for July.

C em ent M aterials in N yasaland.— The resu lts 
of investigations in  th e  p roperties of certa in  cem ent 
m ateria ls from  N yasaland are given in th e  Bulletin 
of th e  Im perial In s titu te  for Ju ly  (No. 2, vol. xxx).

G old M ining C osts.— The cost of producing gold 
is discussed by S. D. Strauss in  th e  Engineering and 
M ining Journal for Ju ly .

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

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

4,872 of 1931 (373,217). A. S. B u r m a n  and
I .  R e n n e r f e l t ,  Sweden. A hydroch loric  acid 
e x trac t of th e  ores of certa in  m etals is m ixed w ith  
alkaline o r a lkaline-earth  chlorides and  trea te d  w ith 
su lphur oxides in a h eated  reaction  cham ber while 
th e  hydrochloric acid is rem oved, th e  process 
prov ing  suitable for th e  p rep ara tion  of chem ical 
com pounds and  m etals from  refrac to ry  ores.

5,400 and 5,401 of 1931 (374,002-3). P r e c i o u s  
M e t a l s  D e v e l o p i n g  C o . ,  I n c . ,  New ark, New 
Jersey. A th in  coat of rhodium  on silver surfaces, 
form ed by electro-deposition from  a solution of 
rhodium -am m onium -nitrite  in dilute sulphuric 
acid, is found to  preserve th e  n a tu ra l appearance 
of th e  silver while rendering it un tarn ishab le. In  
a  m odification of th e  process ligh t coats of nickel, 
palladium , and  rhodium  are successively applied 
for th e  sam e purpose.

5,657 of 1931 (374,008). E. P. D u n n ,  F ern y  
Creek, V ictoria. M olten slags are trea ted  in  a special 
appara tus in  o rder to  render th em  suitable for th e  
m anufacture  of artificial stone, bricks, etc.

5,953, 5,954, 5,957, and 6,251 of 1931 (374,069- 
70-71-98). R .  F .  B a c o n , New York. O reso r o th e r 
m etallurgical p roducts contain ing  sulphides of iron 
or o th e r heav y  m etals are trea te d  w ith  a reagen t 
such as chlorine, su lphury l chloride, o r  su lphur

chloride for th e  purpose of ob ta in in g  free su lphur 
and  a concentra te  of iron chloride.

6,323 of 1931 (373,298). E. G. T .  G u s t a f s s o n ,  
Stockholm . Ores are m ixed w ith  a su itab le  reducing 
agen t and , if desired, a  b inding cem ent, m ade in to  
briquettes , and  tre a te d  in  a su itable furnace for th e  
p roduction  of m etal sponge.

6,414 and 6,415 of 1931 (373,662-3). M i n e r a l s  
S e p a r a t i o n ,  L t d . ,  London. F lo ta tio n  process in 
w hich th e  ore pulp  is ag ita ted  w ith  a  m ono-thio 
organic acid o r a deriva tive  of a m ono-thio organic 
acid in which th e  double-bonded oxygen and  su lphur 
are a ttach ed  to  th e  sam e carbon  atom .

6,505 of 1931 (373,667). M i n e r a l s  S e p a r a t i o n ,  
L t d . ,  and  S. T u c k e r ,  London. F ro th  flo ta tion  
process for th e  concen tra tion  of oxidized m inerals 
which is characterized  by  th e  con jo in t em ploym ent, 
as reagen ts, of an  organic su lphur-contain ing  
carbonic acid com pound (such as a  x an th a te) 
and  a su lphonated  com pound of a fa tty  acid o r 
fa tty  oil (such as, for exam ple, su lphonated  oleic 
acid).

6,627 of 1931 (374,423). J. F . C. F r i e n d ,  N ew- 
castle-on-Tyne. The d ry  concentra tion  of m inerals 
is carried  o u t in  an  app ara tu s characterized  by  th e  
fact th a t  th e  a ir o r o th e r gas blown in to  th e  m ateria l 
from  below is periodically  draw n dow nw ards so 
as to  cause stra tifica tion  in to  layers of differing 
specific g rav ity .

6,680 of 1931(374,486). H. F r e e m a n ,  Shaw inigan 
Falls, Quebec. Sulphide ores a re  b u rn t in  a  finely- 
d ivided form  in  suspension w ith  a gaseous oxidizing 
agen t, th e  tem p era tu re  being  m ain ta in ed  so high 
as to  produce a  fused b lack  m agnetic  oxide, while 
th e  effluent gases a re  rap id ly  cooled in  o rd er to  
p rev en t th e  fo rm ation  of S 0 3.

8,251 of 1931 (374,900). F r i e d .  K r u p p
G r u s o n w e r k  A.-G., M agdeburg-B uckau, G erm any. 
Ores of zinc or of sim ilar vo latile  m etals are trea te d  
in  a muffle bu ilt in to  a  ro ta ry  furnace, th e  residue 
from  th e  muffle being discharged in to  th e  ro ta ry  
furnace, and  th ere  heated  w ith  reducing agents. In  
th is  w ay  th e  h ea t of com bustion  provides th e  
necessary h ea t for th e  muffles.

15,384 of 1931 (374,250). I. G. F a r b e n i n d u s t r i e  
A.-G., F rankfort-on-M ain , G erm any. Ores of 
m olybdenum , tungsten , o r v anad ium  are  tre a te d  
w ith  chloride gases a fte r  ad m ix tu re  w ith  c a r
bonaceous m ateria l, a t  tem p era tu res  betw een 250 
and  400° C., in  o rd e r to  co n v ert th e  m eta ls in to  
volatile oxychlorides.

24,129 of 1931 (374,705). B e r y l l i u m  D e v e l o p 
m e n t  C o r p o r a t i o n ,  New Y ork. B ery llium  is 
recovered from  silicate ores by  tre a tm e n t w ith  
a m ix tu re  of an  a lkali o r a lk a lin e -ea rth  m etal 
fluosilicate and  fluoride and  separa ting  th e  reaction  
products.

33,844 of 1931 (374,376). C. W . W . B r o w n ,  
Rugeley. Device for m easuring heights.

NEW BOOKS, PAMPHLETS, Etc.
|1^~ Copies of the  books, e tc ., m entioned below can be ob ta ined  

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

G m elins H andbuch der anorgan ischen  
C h em ie. System  No. 59. E isen, Teil B -L ie f 5. 
P ap er covers, pp. 873-1166. Subscrip tion  price, 
RM. 47-50 ; o rd in ary  price, RM. 53-50. B erlin  : 
V erlag Chemie.
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S afety  in M ines R esearch B oard : Annual
Report, 1931. Paper covers, 95 pages, illustrated. 
Price 2s. London : H.M. Stationery Office.

T ransvaal C ham ber of M ines : Annual
Report, 1931. Cloth, 182 pages. Johannesburg: 
Hortors.

U ganda : Geological Survey Departm ent Annual 
Report, 1931. Paper covers, folio size, 20 pages. 
Price, Shs. 2. London : Crown Agents for Colonies.

Lupa G old field , T anganyika T erritory. 
Bulletin Xo. 3, Geological Survey Department. B v  
Dr. D. R- G r a n t h a m . Paper covers, 34 pages, with  
map. Price, Shs. 5. London : Crown Agents for 
the Colonies.

Ny as aland : Geological Survey Department 
Annual Report, 1931. Paper covers, folio size, 12 
pages, with two sketch maps. London : Crown 
Agents for the Colonies.

S ierra  Leone : Geological and' Alines Depart
m ent Reports for 1930 and 1931. Paper covers, 
folio size, 28 pages. Price 2s. 6d. London : Crown 
Agents for the Colonies.

O il and Gas in  E astern Canada. Canadian 
Geological Survey Economic Geology Series, Xo. 9. 
B y G. S. H u m e .  Paper covers, 1 8 7  pages, illustrated. 
Price 30 cents. Ottawa : Departm ent of Alines.

G old O ccurrences of Canada : Summary
Account. Canadian Geological Survey Economic 
Geology Series, Xo. 10. B y H. C. C o o k e  and \ V .  A. 
J o h n s t o n .  Paper covers, 61 pages, illustrated. 
Price 20 cents. Ottawa : Departm ent of Alines.

C anadian G eological Survey : Summary
Report, 1931. Part A, 115 pages, illustrated. 
Part C, 93 pages, illustrated. Part D, 58 pages. 
Ottawa : Departm ent of Alines.

B ritish  C olum b ia  : Alinister of Alines Annual 
Report, 1931. Paper covers, 254 pages, illustrated. 
London : Agent General for British Columbia.

A lleghany D istr ict, C aliforn ia  : Gold Quartz 
Veins. United States Geological Survey Pro
fessional Paper 172. B y H. G. F e r g u s o n  and R. W. 
G a n n e t t .  Paper covers, quarto size, illustrated, 
with maps. Price $2. W ashington: Super
intendent o f Documents.

P en nsy lvan ia  : Geology and Coal, Oil, and Gas 
Resources of the Xew Kensington Quadrangle. 
United States Geological Survey Bulletin 829. B y
G. B. R i c h a r d s o n .  Paper covers, 102 pages, 
illustrated, w ith maps. W ashington : Super
intendent of Documents.

T heoretical M etallurgy : Contributions to the 
Data. 1. The Entropies of Inorganic Substances. 
United States Bureau of Alines Bulletin 350. By 
K .  K .  K e l l e y .  Paper covers, 63 pages. W ashing
ton  : Superintendent of Documents.

R ock-D ust B arriers: Tests in the Experimental 
Aline. United States Bureau of Alines Bulletin  
3 5 3 .  B y G .  S. R i c e ,  H .  P. G r e e n w a l d ,  and A. C. 
H o w a r t h .  Paper covers, 81 pages, illustrated. 
Price 10 cents. W ashington: Superintendent of 
Documents.

Ign ition  of F ire D am p by E xp losives: A Study 
of the Process of Ignition by the Schheren Alethod. 
United States Bureau of Alines Bulletin 354. B y  
W. C. F. S h e p h e r d .  Paper covers, 89 pages, illus
trated. W ashington: Superintendent of Docu
ments.

S a m p lin g  and E stim a tio n  of Ore D ep osits .
United States Bureau of Alines Bulletin 356. B y  
C. F. J a c k s o n  and J. B. K n a e b e l .  Paper covers, 
155 pages, illustrated. Price 15 cents. Washing
ton  : Superintendent of Documents.

R u b b er-S h eath ed  T railing  C ables. United  
States Bureau of Alines Bulletin 358. B y  L. C. 
I l s l e y ,  A. B . H o o k e r ,  and E . J. C o g g e s h a l l .  
Paper covers, 53 pages, illustrated. Price 25 cents. 
W ashington : Superintendent of Docum ents.

P ro sp ectin g  and E xp loration . B y  R .  C. 
AIa t s o n . Paper covers, quarto size, 45 pages 
typescript, illustrated. Price 60 cents. Alichlgan : 
ADchigan College o f Afining and Technology.

COMPANY REPORTS
T anganyika C oncessions.—This com pany was 

formed in 1899 and holds important interests in the  
Union ADnière du Haut Katanga, the Benguela 
Railway, the Rhodesia-Katanga Company and other 
companies operating in Central Africa. The report 
for 1931 shows that the output o f copper by the 
Union Alinière was 120,000 tons of fine copper. Of 
this output 49,300 tons came from the Lubumbashi 
works, 29,700 tons from Panda, and 41,000 tons was 
produced b y  leaching and electrolysis at Chituru. 
The new ore developed during the year was approxi
mately' equivalent to  that extracted, the reserves of 
copper m etal being still in  the neighbourhood of
5,000,000 tons, although this total does not allow  
for the results of recent work in South-East Katanga. 
The outputs of cobalt and radium were regulated so 
as to  meet demand. As regards the company’s other  
interests, a regular service from Lobito to  the Congo 
and Xorthem  Rhodesia has been established and 
although the present depressed condition of world 
affairs has seriously affected the traffic on the rail
way, the future is viewed with confidence. At 
Kansanshi, the Rhodesia-Katan ga company’s mine 
in X orthem  Rhodesia, work is at present confined 
to  diamond drilling, while exploratory work at the  
Kilembe mine in Uganda, although giving good 
results, has been reduced to a minimum. The 
company' has, in  conjunction with its associates, 
taken an interest in the Eldoret Alining Syndicate, 
working on the recently developed goldfield in  Kenya. 
The accounts for the year show a balance of profit 
of ¿294,103, which, added to  the sum of ¿379,816 
brought in , gave an available total of ¿673,919. Of 
this amount, ¿500,000 has been transferred to  reserve 
and, after the paym ent of the preference dividend, 
there remained a balance of ¿171,280 to  be carried 
forward.

Z am besia  E xploring.— This company was 
formed in  1891 and it is closely associated with  
Tanganyika Concessions, Ltd., which company it  
floated in  1899. The accounts for 1931 show a debit 
balance of ¿18,612, reducing the credit brought in  
to  ¿50,610.

Angola D iam ond .—This company was formed 
in 1917 in  Portugal and works diamondiferous 
deposits in Angola. The report for 1931 shows that 
397,526 cu. metres of gravel was treated, as against 
341,708 cu. metres in 1930, the production of 
diamonds rising from 329,824 carats to  351,495 
carats. Xew workable deposits were discovered in  
the Lunda district, which are estimated to  contain 
about 865,000 carats. The accounts for the year  
show a profit of ¿105,949, the balance available, 
after making various allowances and adding the  
amount brought in, being ¿108,428. Of th is  
amount, ¿100,000 was distributed as a dividend, the 
balance of ¿8,438 being carried forward.

R hodesia Broken H ill.—Formed in 1910, this 
company is working on lead-zinc-vanadium deposits
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in  N orthern  Rhodesia. The re p o rt for 1931 shows 
th a t  th e  o u tp u t am ounted to  6,927 to n s of zinc and 
268 tons of fused vanadium  oxide. In  add ition , 705 
tons of vanad ium  concen tra tes was produced. The 
M ulungushi pow er p la n t operated  successfully 
during  th e  year. The accounts show an operating  
profit of ¿7,853, against a loss of ¿38,485 in th e  
previous year, bu t, a f te r  m aking various allow
ances, th ere  rem ained a d eb it to  profit and  loss of 
¿17,927.

E x-L ands N igeria .— Form ed in  1912, th is  
com pany operates alluvial t in  p ro p e rty  in N orthern  
N igeria. The rep o rt for 1931 shows an  o u tp u t of 
592 tons of t in  concentrates, as com pared w ith 
495 tons in  th e  previous year. The average price 
p e r to n  realized was ¿78 7s., against ¿88 12s. 9d., the  
n e t costs rising from  ¿52 10s. Id . to  ¿56 5s. Id . The 
n e t profit for th e  y ea r was ¿1,539, which, added to  
th e  sum  of ¿27,101 brough t in , gave a  balance of 
¿28,640, which was carried forw ard. The ore 
reserves a t  th e  end of th e  year were estim ated  to  be 
6,987 tons, of which 3,253 tons were proved and  
3,734 to n s p a rtly  proved.

Juga Valley.— Form ed in  1927, th is  com pany 
works alluvial t in  properties in N orthern  Nigeria. 
The rep o rt for th e  y ea r to  F eb ru ary  29 las t shows 
th a t  88 tons of concentrates was produced, th e  o u t
p u t being  reduced b y  65-5 tons to  conform  w ith  
restric tion  conditions. The accounts show a w orking 
profit of ¿2,753, but, a fte r m aking necessary allow
ances, th is  resulted  in  a loss of ¿11,809, which has 
been carried forward. The whole of th e  o u tp u t for 
th e  y ea r under review  was obtained by hand  labour 
a t  a cost of ¿60 16s. 8d. p er to n  f.o.r.

Junction Tin.— This com pany was form ed in  
1923 to  operate  a lluvial t in  properties in  N orthern  
Nigeria. The accounts for 1931 show a loss of 
¿5,561, a fte r  allowing ¿3,857 for depreciation  of 
p lan t, e tc . The m ine has now been closed down, th e  
com pany having disposed of its quo ta  allowance for 
w ha t is s ta te d  to  be a  sa tisfac to ry  consideration.

B oulder P erseverance.— This com pany was 
form ed in  1923 and  works a gold-m ining p ro p erty  a t  
Kalgoorlie, W estern  A ustralia. The rep o rt for 1931 
shows th a t  84,108 tons of ore was trea ted , of a 
realized value of ¿205,744, sundry  receipts bringing 
th e  to ta l revenue up to  ¿223,094. The to ta l expendi
tu re  for th e  y e a r was ¿185,087, leav ing  a n e t profit 
of ¿38,007. A fter deducting  th e  d eb it balance of 
¿2,104 brough t in , th ere  was available a  sum  of 
¿35,903, of which ¿24,959 was d istrib u ted  as a 
div idend, equal to  20% , th e  balance of ¿10,944 being 
carried forward. New p lan t is now in  operation  a t 
th e  m ine, th e  am ount necessary for its com ple
tio n  hav ing  been m et o u t of th e  enhanced price 
of gold.

B lackw ater M ines.—This com pany, form ed in 
1906, works gold, m ining p ro p erty  in th e  R eefton 
d istric t, New Zealand. The rep o rt for 1931 shows 
th a t  43,815 tons of ore was trea te d  for gold realizing 
¿97,957, su n d ry  ren ts received bringing th e  to ta l 
revenue to  ¿98,459. E xpenditu re  am ounted to  
¿61,169, leaving a balance of ¿37,290. A fter m aking 
allowances for depreciation, incom e ta x , e tc ., th e  
balance rem aining was ¿21,985, which, added  to  th e  
sum  of ¿6,758 brought in from  th e  last account, 
gave an  available to ta l of ¿28,743. Of th is  am ount, 
¿18,749 has been d istribu ted  as a d iv idend, equal to  
Is. 6d. p er share, leaving a balance of ¿9,994 to  be 
carried  forw ard. The ore reserves a t th e  end of the  
y ea r were estim ated  to  be 84,046 tons, of an  average 
value of 9-71 dwt.

C on solid ated  G old F ields of New Z ealan d .—
Form ed in 1896, th is  com pany holds large in te res ts  
in  B lackw ater Mines, L td ., and  in  th e  Progress 
Mines of New Zealand. The accounts for 1931 show 
a loss of ¿337, reducing th e  cred it balance brough t 
in  to  ¿13,385.

Kent (F.M .S.) T in.— Form ed in  1926, th is  
com pany works alluvial t in  p ro p e rty  in  th e  S ta te  of 
Selangor, F.M .S. The rep o rt for 1931 shows th a t  
1,556,270 cu. yd. of ground was trea te d , th e  y ield  of 
tin  concen tra tes am oun ting  to  306'42 tons, th e  
com pany’s o u tp u t being restric ted  in  accordance 
w ith  conditions. The w orking profit a t  th e  m ine 
am ounted  to  ¿883, b u t a fte r allowing for all expendi
tu re , th ere  was a loss of ¿800, reducing th e  cred it 
balance b rough t in  to  ¿3,779.

K ram at P u la i.— This com pany was form ed in  
1907 and  works scheelite and  a lluv ial t in  on its 
p ro p e rty  in  th e  S ta te  of Perak , F.M .S. T he rep o rt 
for 1931 shows th a t  149 to n s of t in  ore w as p ro 
duced, as com pared w ith  100 to n s in  th e  previous 
year, while scheelite ore sold during  th e  y e a r  realized 
¿28,750. The profit for th e  year, a f te r  m aking  
deprecia tion  allowances, was ¿11,511, w hich, added  
to  th e  sum  of ¿6,226 brough t in, gave an  availab le  
to ta l of ¿17,737. Of th is  am oun t, ¿10,000 was 
d istribu ted  as a  d ividend, equal to  10% , th e  balance 
of ¿7,737 being carried  forw ard.

D IV ID E N D S  D E C L A R E D
B lack w ater  M ines.— Is. 6d„ free of tax . 
B ould er P erseveran ce.— 2-4d., less ta x , payab le  

August 3.
C on solid ated  A frican S e lec tio n  T rust.— 6d., 

less tax , payable  A ugust 4.
C on solid ated  G old F ields of New Z ealan d .—

9d., free of tax .
G olden H orse Shoe.— Is. (re tu rn  of capital), 

payable Septem ber 16.
H en derson’s T ransvaal E sta tes.— 5% , less 

tax , payable A ugust 4.
Johannesburg C on solid ated .— Is. 6d., less tax , 

payable Sep tem ber 22.
K ram at Tin.—6d., less tax , payab le  A ugust 30. 
P eta lin g  Tin.— 4% , less tax , payab le  A ugust 6. 
R aw ang C oncessions.—6d., less ta x , payable 

Ju ly  30.
W ankie C olliery .— 6d., less ta x , payable 

A ugust 3.

N E W  C O M P A N IE S  R E G IS T E R E D
Kay Tin M ines (K inta).— R egistered  as a public 

com pany. C apital : ¿100 in  Is. shares. Objects : 
To acquire K ay  Yew (K in ta  Valley) T in  Mines. 
D irectors : C. A. B olton , F . S. H ooker, D. B. W . 
M arkham , and  W . B. H arris .

S ou thern  K am par Tin D r e d g in g .—  In 
corporated  in  F ed era ted  M alay S ta te s  Ja n u a ry  6. 
C a p ita l : ¿300,000 in  ¿1 shares. O b je c ts : To 
acquire concessions, g ran ts, claims, and  licences, 
and to  carry  on th e  business of m iners, etc. 
D irecto rs: L. T . W illiam s, J . H . B. W ill, G. H . 
H u tto n , W . H . E dw ards, and  Sir W illiam  D. H enry . 
L ondon Office : 55-61, M oorgate, E.C. 2.

U ralpa.— R egistered  as a public  com pany. 
C apital : ¿10,000 in  2s. shares. O bjects : To acquire 
concessions and  search  for pe tro leu m  an d  o th e r 
m ineral substances. D irectors : M. M cGuinness 
and  C. Cam pbell. Office : 20, C opthall A venue, 
E.C. 2.


