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EDITORIAL

ON June 8 Lord Rutherford opened the 
new headquarters in London of the 

British Non-Ferrous Metals Research Asso
ciation, to the removal of which from 
Birmingham reference was made in the 
M a g a z in e  for September last.

THE 1931 edition of Skinner’s “ Oil 
and Petroleum Year Book ” was 

published last month. The book contains, 
as usual, up-to-date particulars of all 
the principal oil companies in the world 
and tends to become more and more an 
international work of reference.

ON May 22 the American Institute of 
Mining and Metallurgical Engineers 

celebrated its 60th anniversary by meeting 
at Wilkes-Barre, Pennsylvania, where it 
was originally organized. Members 
attending the celebration were entertained 
by the Anthracite Section of the Institute.

THE Birthday Honours contain at least 
two names of interest to the mining 

profession. Sir William Bragg, whose work 
on the structure of crystals has been of 
such great importance to metallurgists 
and mineralogists, receives the O.M. and 
and Mr. J. B. Scrivenor, director of the 
Geological Survey of the F.M.S., the I.S.O.

introduces improvements in the precipitation 
of the metal values. We understand the 
process to be especially suited to the 
treatment of foul liquors ; hence certain 
complex ores not hitherto readily amenable 
to cyanidation may now come within 
its scope.

THE maiden speech of Lord Rutherford 
in the House of Lords admirably 

dealt with the present position with regard 
to oil from coal in this country. His 
lordship pointed out that the development 
of carbonization and hydrogenation offer 
great advantages, but that, as has been 
stressed in these columns, the present 
problems are economic, natural oils being 
to-day available in great quantities and 
at low prices. He remarked that progress 
in carbonization depended on how far 
the nation was prepared to pay for a purer 
atmosphere by using cokes instead of coal. 
In this respect a recent letter of Sir Richard 
Redmayne’s to the press may be quoted, 
in which the advantages of the development 
of low-temperature carbonization processes 
in conjunction with electrical power-stations 
were pointed out, such locations enabling 
a ready sale to be found for the gas and 
coke, two of the process-products which 
must be sold.

IN the autumn an exhibition will be 
held in Sheffield, under the auspices 

of the Coal Face Machinery Exhibitors’ 
Association, which should do much to 
extend the knowledge of coal-face machinery 
among the colliery operators of this country. 
The exhibition will last from October 2 to 
10, and most British firms engaged in this 
type of work will be represented.

A NEW method for the recovery of 
cyanide from leaching solutions or 

waste mill liquors produced in normal 
practice by cyanidation of gold and silver 
ores has been devised by Mr. H. T. Durant 
and Messrs. Sulman & Picard, in association 
with the General Engineering Company, 
and is likely to prove of considerable 
interest to those engaged in cyaniding 
operations. It not only provides for the 
recovery of the residual cyanide carried 
by weak liquors or foul solutions but

The Institu tion’s A nnual M eeting
The Empire Congress held last year in 

South Africa made such calls on members’ 
time that two alterations had to be made 
in the annual programme of the Institution 
of Mining and Metallurgy, the first being 
the abandonment of the dinner, to which 
reference was made last month, and the 
second the postponement of the general 
meeting until June. This year it was 
possible once again for members to meet 
about the usual time in May and the annual 
gathering was well attended. Special refer
ence should be made to the presence on this 
occasion of the High Commissioner for 
Canada, Mr. G. Howard Ferguson, who 
had come in order to receive the gold 
medal on behalf of Dr. Charles Camsell.

The retiring president, Mr. J. G. Lawn, 
in presenting the annual report of the 
Council and the accounts for the year, 
made special reference to the proposed
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review of the mineral resources and industries 
of the Empire, the appointment of a 
committee for this purpose, under the 
chairmanship of Sir William J. Larke, 
having been announced at the dinner held 
in April. He briefly reviewed the scope 
of the proposed investigation and emphasized 
that the aim of the committee would be 
to draw up plans to which work in the 
various parts of the Empire might conform 
and to leave the details to be filled in by 
the appropriate governments and local 
institutions. Coming to the presentation 
of the Institution’s awards, the president 
regretted that Dr. Camsell, who is Deputy- 
Minister of Mines and Industries for the 
Dominion of Canada, was unable to be 
present, but said he was glad that the High 
Commissioner had been able to attend in 
order to accept the medal on Dr. Camsell’s 
behalf. After referring at some length 
to the great progress which had been made 
in the development of Canada’s mineral 
resources, he pointed out the important 
work that had been done by the recipient 
in helping to frame the wise and statesman
like mining laws and regulations of Canada 
and in giving active encouragement in the 
opening-up of the Dominion’s resources. 
Mr. Ferguson, in accepting the medal, 
made reference to the fact that it had once 
previously been presented to a Canadian, 
Dr. W. G. Miller, then head of the Geological 
Department of Ontario, and said that 
he felt that perhaps these two men had 
given the leadership and inspiration which 
had been responsible for much of Canada’s 
rapid growth as a mineral producing country. 
As to the other awards only Mr. E. G. 
Lawford was able to be present, so that 
Professor S. J. Truscott accepted the 
Consolidated Gold Fields of South Africa’s 
Gold Medal on behalf of Mr. C. W. B. Jeppe 
and the “ William Frecheville ” prize for 
Mr. W. H. Wilson, remarking that he 
felt some pride in the fact that each of 
these three recipients had been students 
of his own. The motion for the adoption 
of the report and accounts was seconded 
by Mr. Edgar Taylor, who made reference 
to the financial stability of the Institution 
and to the satisfactory maintenance of 
membership and went on to say that he 
felt that such stability was the best means 
of enabling members to see that there 
was—in the words of Sir Auckland Geddes 
at the annual dinner—“ no pause in the 
search for efficiency” in the work of the 
profession. The motion was supported

by Mr. E. T. McCarthy and, after remarks 
from several other members, it was carried. 
The usual vote of thanks to the retiring 
president having been passed, Mr. Lawn 
inducted the new president, Mr. W. Pellew- 
Harvey.

The final business of the evening was 
the delivery of his inaugural address by 
the new president, who chose as his subject 
“ Reflections on the relative effect of the fall 
in metal prices on base-metal mining 
compared with that of gold.” In the 
course of his paper Mr. Pellew-Harvey 
refers to the question of the responsibility 
of gold shortage or maldistribution for the 
present economic depression through which 
the whole world is, we hope, just passing. 
He points out that gold stocks in France 
and the United States of America have 
not, at any rate, prevented conditions 
which are similar to those experienced in 
other countries and emphasizes the fact 
that, while the gold standard, so widely 
adopted, gives that metal the property 
of providing credit for all enterprises, the 
base metals give infinitely more actual 
employment in the workshop, the ware
house, and the office than does gold and 
that they must legitimately be considered 
as necessities for the progress of civilization. 
The paper then goes on to review the present 
state of the industries concerned with 
the principal metals and we understand 
that had time permitted more extended 
reference would have been made to the 
Cornish mining industry, the new president 
himself being a Cornishman. The review 
concluded, the effect of the decline of 
metal prices on the profits of companies 
engaged in the industry is next examined 
and the extensive work which will be 
necessary to enable mining and metallurgical 
enterprises to meet declining prices by 
reductions in production costs is emphasized. 
In concluding his address, Mr. Pellew- 
Harvey lays especial stress on the necessity 
for thorough training for those about 
to enter the profession and points out 
that, in spite of the present bad times, 
the supply of these base-metal necessities 
of mankind must be continued and, in 
view of the world’s growing population, 
must, indeed, expand, so that efforts to 
meet present conditions by the search 
for more efficient means of production 
are bound to have their reward in the 
future. The paper, it may be said, is one 
which will amply repay the study which 
we feel is necessary for its assimilation.
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The Royal School of M ines Dinner

The 54th annual dinner of the Royal 
School of Mines held this month under 
the auspices of the Old Students’ Association 
differed from many previous ones. It 
has been usual to regard this function 
as a purely family gathering, the guests 
invited generally having some connexion 
with the School. This year, however, 
it was marked by the presence of principal 
guests whose connexion is rather with 
big business than education, these including 
Sir Francis Goodenough, a prominent figure 
in the industrial world, and Sir Auckland 
Geddes, chairman of the Rio Tinto, and 
there is little doubt that the innovation 
is a wise one, for these are the people who 
should have a just appreciation of the type 
of men turned out by the School. Many 
familiar faces were seen and a happy spirit 
of re-union pervaded the gathering.

In the past two years the speeches 
following the dinner have dwelt much 
on the training of the engineer and the 
connexion between graduate-supply and 
industry. This year, however, it was 
soon evident that weighty pronouncements 
on this or other problems were to be 
conspicuous by their absence ; in short, 
a veto had been laid on the high-brow 
and all talk was to be light and airy. 
Sir Francis Goodenough, for instance, who 
proposed the toast of the School, expressed 
his relief at the fact that, after he had 
initiated a search for suitable material 
on which to speak, he had received a note 
from the secretary of the Old Students’ 
Association intimating that there was a 
general desire for speeches which should 
not tax the attention of the hearer, and 
later other speakers revealed that this 
had also been their experience. In a short 
but amusing speech, therefore, Sir Francis 
proposed his toast and expressed his pleasure 
at having been present. In responding 
for the School, the president of the Old 
Students’ Association, Major W. M. 
Henderson-Scott, referred to the previous 
speaker’s connexion with salesmanship and 
expressed a hope that he might be able 
to do something for the base metals. He 
next dwelt lightly on the training at the 
R.S.M. and the attractions of a career 
in such a glorious profession, expressing 
a hope that present students would have 
as little difficulty in finding employment 
as had been the case in his own day. Turning 
to the question of a new register of the

association, which is being compiled by 
Professor Truscott, the president emphasized 
their debt to their honorary secretary, 
not only for undertaking such a task, 
but for the great help he was only too 
willing to give on all occasions. Finally, 
he besought his hearers to remember that, 
good as was the training at the School, 
it was the desire to learn, already ingrained 
in the young man, which was the most 
important factor in the climb to success.

The pleasant task of proposing the 
toast of “ Our Guests ” fell to Mr. G. W. 
Gray, who took the opportunity of reminding 
those present that Agricola had called 
mining “ a calling of peculiar dignity.” 
He then referred to many of the guests 
by name and expressed his pleasure at 
the presence of the headmasters from several 
of the London public schools, venturing 
to suggest that the R.S.M. needed the 
best material the schools could offer. In 
responding, Sir Auckland Geddes made 
light of bad times which permitted his 
hosts to offer him such a meal, suggesting 
rather that it was company chairmen who 
were suffering. In serious vein, he pointed 
out that the world was not yet coming 
to an end, that bad times would pass, 
and that, in the not too distant future, 
they would be clamouring for base metals. 
Here he was disposed to offer a gentle warning 
to those happy to be engaged in gold mining 
and reminded them that there were 
suggestions abroad for the replacement 
of the gold standard. Sir Auckland con
cluded by acknowledging his debt to those 
who, trained at the School, had been of 
such great assistance to him. The final 
toast of the evening, that of the chair, 
was proposed by Mr. Arthur Dickinson, who 
was able to sketch something of Major 
Henderson-Scott’s career up to the time 
he had been in charge of the Mineral 
Resources Bureau, and it met with a whole
hearted response.

The Passing of the I.M.M. Sieve
There is a possibility that some members 

of the Institution on receiving their copy 
of the annual report may fail to notice 
what is unquestionably an item of the 
greatest importance. It will be recalled 
that extended reference was made in these 
columns in September last to the question 
of the standardization of sieve sizes, 
particular attention being paid to a new 
series proposed by the British Engineering
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Standards Association, generally known as 
the B.E.S.A. series. Last month we noted 
the -publication of the official specification 
for this new series of sieves and, in the 
interests of uniformity, the Council of 
the Institution has now decided to discard 
the I.M.M. series and adopt that of the 
B.E.S.A. It will possibly be a matter of 
surprise that the Council’s decision should 
have been made without giving members 
an opportunity of discussing the question 
and on these grounds the position seems 
to be one which warrants fresh examination.

The old I.M.M. series became available 
in 1907, its adoption being generally 
welcomed after the whole m atter had been 
discussed at several meetings of the 
Institution, and it has been widely used 
for testing purposes in this country, Australia, 
and South Africa, although Canada pre
ferred the Tyler system, which is almost 
universal in the United States. It will 
be recalled that the principle of the I.M.M. 
series was that the mesh number should 
be in exact proportion to the aperture 
size, which is given in terms of the inch, 
each successive member of the sieve series 
being a round fraction of the unit. This 
was secured by making the linear dimension 
of the aperture equal to the diameter 
of the wire, so that, to repeat a quoted 
example, a 20-mesh screen had 20 apertures 
and 20 wires to the inch, each aperture 
being An of an inch. It is true that the 
available screening area of the sieves was 
only 25 per cent, of the whole on this 
arrangement and that their manufacture 
was somewhat expensive, although for 
testing purposes this was not of the greatest 
importance, as accuracy was assured over 
a long sieve-life. For commercial screening, 
however, these were definite disadvantages. 
It is evident, nevertheless, that the fact 
that the mesh bore a definite relation to 
product-size was a feature of the greatest 
importance, as to speak of a mesh-number 
was enough to give an accurate impression 
of the size of product. The new I.M.M. 
series was prepared with great care by the 
two delegates of the Institution on the 
B.E.S.A. committee which was examining 
the question of sieve-size standardization, 
and they fully recognized the disadvantages 
of the old series for commercial work, their 
new series having characteristics which, 
we feel, should have been more widely 
recognized. Realizing that the screening 
area would have to be increased, which 
would involve a loss of some of the long 
accurate life enjoyed by the old series,

and that additional sieve sizes would have 
to be allowed for, the sponsors of the new 
series nevertheless made an effort to 
preserve a definite relationship between 
mesh-number and product-size. In these 
respects they more than succeeded, for, 
using wire of standard gauge, the series 
was extended from 17 sieves to 25, the 
reduced wire used in their manufacture 
giving an average screening area of 35 per 
cent., but in respect of mesh-size the position 
was improved still further, the sieve-number 
becoming the reciprocal of the aperture 
size—that is to say, the 200 screen had 
apertures of ^¿T)- inch. In such a case it may 
be felt that in discarding both the old 
and the new I.M.M. series the Institution 
has lost something in prestige and only 
gone part of the way towards uniformity.

The results of the adoption of the new 
B.E.S.A. specification by the Institution 
are not easy to see, but it is feared that 
they will not be all that the supporters 
of this new series hope. The B.E.S.A. 
specification provides for the manufacture 
of sieves which are only approximately 
akin to those of the Tyler series, so widely 
used abroad, the slight differences being 
due, of course, to the necessity of using 
wires of British gauge, although it has been 
necessary to depart from this in a few 
instances in order to provide finer differences 
in aperture than could otherwise have been 
obtained. It should be realized, therefore, 
that the new series do not conform exactly 
to the Tyler scale and may possibly have 
hard work to compete against the persuasion 
employed by the selling organizations behind 
the Tyler series. Be that as it may, the 
fact remains tha t the old I.M.M. series 
has gone, even before members can have 
had time to reflect on the consequences 
of such an act, and with it have gone its 
undoubted advantages. After all, it may 
justly be said that it matters little that 
the apertures of a sieve series should 
advance in a definite ratio of \ /2  : 1 for 
consecutive sieves, as such relationships have 
no significance in the solution of practical 
problems. However, for the sake of uniformity 
something must lose its individuality and no 
doubt we shall in time derive consolation 
from the fact that in future when one 
speaks of a 200-mesh sieve it means almost 
the same as the other fellow’s, so that, 
in bestowing a benediction on the old 
I.M.M. series, we may at the same time 
give the new B.E.S.A. series our best 
wishes and hope that it will prove as 
successful as its predecessor.



REVIEW OF MINING
Introduction.—The main feature of last 

month’s base-metal markets has been the 
collapse of copper, which on June 4 reached 
the lowest price ever recorded, ¿34 Is. 3d. 
Although copper has since rallied slightly, 
the position of all base metals is still weak. 
Plans for an international conference on 
silver are still in abeyance, although the 
United States Government has intimated 
that it is ready to supply all data to such a 
conference.

Transvaal.—The output of gold on the 
Rand for May was 867,949 oz. and in outside 
districts 42,330 oz., making a total of 910,279 
oz., as compared with 882,337 oz. in April. 
The number of natives employed in the gold 
mines at the end of the month totalled 
207,109, as compared with 206,770 at the 
end of April.

The accounts of the Central Mining and 
Investment Corporation for 1930 show a 
profit of ¿483,926. The amount brought in 
from the previous year was ¿71,890, but, in 
order to provide for depreciation in the 
market value of securities, it was necessary 
to transfer ¿310,000 from reserve, the total 
sum available being ¿865,816. Of this amount 
¿75,000 was provided for income tax, ¿763,549 
for depreciation, and the balance of ¿27,267 
was carried forward. In addition to the 
above allowance for depreciation it has been 
found necessary to transfer ¿1,040,000 from 
the reserve fund to a “ depreciation reserve 
account ” in order to make provision against 
the corporation’s interest in the Anglo- 
Spanish Construction Company.

During 1930 the Anglo American Corpora
tion of South Africa made a profit of ¿340,393, 
to which must be added the balance of 
¿509,248 unappropriated at the end of the 
previous year. To meet the position created 
by heavy depreciation in securities and 
diamond interests, however, it was necessary 
to transfer ¿750,000 from the reserve fund, 
¿250,000 from the special fund for stabiliza
tion of diamond interests, and ¿65,000 from 
the reserve for government taxation. Of the 
total amount of ¿1,914,641 thus made 
available ¿1,091,499 was written off the value 
of shares and investments, ¿450,000 was 
required to meet the ordinary dividend of 
22J% declared in February, 1930, ¿120,000 
was absorbed in the payment of dividends on 
preferred stock, and, after making various 
other allowances, the balance of ¿204,884 
was carried forward.
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The report for 1930 of the African and 
European Investment Company, which has 
recently concluded an agreement with the 
Union Corporation for the development of 
Grootvlei, shows a profit of ¿100,382, a 
decrease of ¿24,387 when compared with 
the previous year. With the amount brought 
in there was an available total of ¿179,114, 
of which ¿60,000 was appropriated to reserve, 
the balance being carried forward.

At a special meeting of the New Klein- 
fontein Company held last month it was 
resolved that a new board of directors should 
be appointed, due to the feeling aroused by 
the action of the old board in disposing of 
59 claims to the New Modder. Mr. G. 
Mackenzie, who presided at the annual 
meeting held in Johannesburg this month, 
stated that the new board had been able 
to effect certain economies and that instruc
tions had been given for proceeding with the 
development of the Apex section of the mine.

Development work at the Daggafontein 
Mines adjacent to the Springs Mines boundary 
continues and conditions appear to be 
similar to those at Springs with regard to 
direction and continuity of ore-shoots, width 
of reef, and pay percentage. Recent dis
closures on the Kimberley reef have been 
interesting, but it is impossible to allow work 
on this reef without impeding shaft-sinking. 
At the annual meeting in Johannesburg last 
month it was stated that the shaft had 
reached a depth of 3,283 ft. and it was 
expected that the reef would be struck at a 
depth of 3,850 ft. probably late in July.

In accordance with the policy of con
solidating the position of the Rand Selection 
Corporation, outlined at the annual meeting 
held in February last, the board has 
announced the sale of 100,000 of the reserve 
shares at 9s. each—representing a premium 
of 4s. per share—subject to certain calls on 
the remaining reserve shares.

Diam onds.—Towards the end of last 
month the Minister of Mines in the Union 
Government outlined the main items of the 
new agreement between the government and 
the chief producers. The quotas have been 
fixed as follows :—De Beers, 54-4% ; Premier 
Diamond, 10-6%; New Jagersfontein, 10% ; 
Consolidated Diamond Mines of South-West 
Africa, 25%. The Union Government has 
accepted a quota of ¿1,500,000, the other 
producers being allowed ¿8,000,000, subject 
to a minimum sale of ¿375,000 each half
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year to South African cutters. In view of the 
refusal of South Africa to restrict production, 
the International Diamond Commission 
decided to abolish the limitation of produc
tion which has been in existence since 
January last and ordered a general resump
tion of work, but the reported intention of 
the Union Government to summon an inter
national conference has been welcomed by 
the Association of Master Cutters, who are 
anxious to reach agreement on the question 
of production limitation.

Southern Rhodesia.—The output of gold 
from Southern Rhodesia during April was 
43,776 oz., as compared with 42,278 oz. for 
the previous month and 45,806 oz. for April, 
1930. Other outputs for April were : 
Silver, 5,862 oz. ; copper, 84 tons ; coal, 
53,456 tons ; chrome ore, 9,897 tons ; 
asbestos, 2,976 tons ; mica, 3 tons.

Northern Rhodesia.—The report of the 
Rhodesia-Katanga company for 1930 shows 
that since the issue of the progress report for 
January last work on the Kansanshi property 
has been confined to the sinking of two main 
shafts, diamond drilling, and the detailed 
examination of suitable sites for the reduction 
plant. At the end of April the south main 
shaft had been sunk to 543 ft. and timbered 
to 500 ft., while the north shaft had reached 
288 ft., having been timbered to 265 ft. 
The report of Mr. Wheeler, the consulting 
metallurgist, gives the results of numerous 
tests on Kansanshi ores which show that they 
are amenable to simple treatment with good 
recovery and a site has been chosen for the 
reduction plant. Work done to date is stated 
to show that ore extends into the surrounding 
area held by the Rhokana Corporation and 
there has been an interchange of technical 
information between the two companies with 
the object of investigating the extension of 
the ore-bodies, it being felt that such work 
would have a considerable bearing on the 
question of railway connexions.

The report of Mufulira Copper Mines for 
the period from the date of incorporation—• 
February 3,1930—to December 31 last states 
that the ore reserves on the company’s 
Mufulira, Chambishi, and Baluba properties 
at April 20, 1931, were estimated to be 
162,000,000 short tons, averaging 4'14% 
copper, of which 96% is in the form of 
sulphide. Development at the Mufulira and 
Chambishi properties was continued through
out the period under review and the first 
unit of plant at Mufulira to treat 1,500 tons 
a day of the higher grade ores from Mufulira

and Chambishi is now in course of erection. 
It will be recalled that the capital of the 
company was increased to ¿900,000 at the 
end of 1930 and the entire share capital is 
now held by the Rhodesian Selection Trust, 
Ltd., Rhokana Corporation, Ltd., and the 
British South Africa Company, who 
are between them meeting all financial 
requirements.

In a progress report for the March quarter 
shareholders of Rhokana Corporation have 
been informed that it is anticipated that the 
concentrator at the N’Kana mine will begin 
operations about the end of the year and 
that the smelter will be ready shortly after
wards. During the quarter under review 
19,857 tons of ore from the N’Kana mine, 
averaging 2'61% copper, was treated in the 
pilot mill, 846 tons of concentrates averaging 
52% copper being recovered. Experiments 
were continued to determine the most 
efficient methods of treatment.

Shareholders of Roan Antelope Copper 
Mines in a progress report for the three 
months ended March 31 were informed that 
development of the mine and installation of 
working gear were proceeding rapidly, the 
Beatty Shaft headgear being completed and 
the cage in service. It was expected that 
production of concentrates would commence 
about the end of the present month, the mill 
operating at reduced capacity, and that 
concentrates would be shipped until the 
smelter had been completed. A cabled 
message issued at the beginning of June 
stated that ore hoisting was started from the 
Beatty Shaft on May 21 and that on May 31 
the first unit of the mill was operating at full 
capacity and giving satisfactory results.

Nigeria.—While it has been found possible 
to pay shareholders of Kaduna Syndicate a 
dividend of 7J%, making 10% for the year, 
the directors of Kaduna Prospectors have 
decided not to recommend a distribution 
for the year ended October 31 last.

Australia.—Shareholders of the Zinc 
Corporation have been informed that after 
making provision to meet the fall in value 
of stocks of metal and concentrates on hand 
at December 31 last it has been impossible 
to declare a final dividend in respect of 1930. 
The continued low prices of lead and zinc 
have also forced the North Broken Hill to 
pass the dividend usually declared for the 
June quarter.

An accident to the main shaft winding 
engine and gear at the South Kalgurli 
Consolidated which took place at the
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beginning of the month was thought likely 
to stop mining and treatment operations for 
at least a week.

India.—During 1930 the mine of the 
Indian Copper Corporation produced 135,616 
short wet tons of ore, against the 80,151 
short tons mined in 1929. Development 
during the year was kept at a minimum 
and consequently the reserves show a 
reduction from 797,741 tons, averaging 
3‘32% copper, to 697,146 tons, averaging 
3'21% copper. The output from the 
refinery, where two new 8-ft. Great Falls- 
type converters have now been installed, 
was 2,974 long tons. At the rolling-mill, 
where regular production was commenced 
in August last, 718 tons of yellow-metal 
sheet was produced up to the end of the year. 
The year’s working resulted in a profit of 
£47,391 and, with the balance of £9,760 
brought in, there was an available total of 
£57,151. Interest on debentures absorbed 
£21,391 and, after making allowances for 
mining expenses, depreciation, etc., the 
balance of £6,401 was carried forward.

A serious fire occurred at the Nundydroog 
mine on May 24, breaking out in a stope at 
the 4,200 ft. level and resulting in serious 
casualties. The fire was nearly extinguished 
by the end of May and will doubtless affect 
the output for the current month.

Burma.—The directors of Burma 
Corporation have issued a statement to the 
effect that owing to the unprecedented fall 
in metal prices payment of any further 
dividend for the current year would not be 
justified.

Malaya.—The report of Idris Hydraulic 
Tin for 1930 shows the output of tin con
centrates to have been 353 tons, as compared 
with 450 tons in 1929. The amount realized 
from the sale of tin ore during the year was 
£28,281, representing an average price of 
£80 Is. 8d. per ton, as compared with 
£114 6s. 6d. for the previous year. The 
profit for the year, after making provision 
for depreciation, etc., was £7,431, which, 
with the balance of £16,149 brought in from 
the previous year, made an available total 
of £23,580. A dividend equal to 2£%, paid 
in March, 1930, absorbed £3,000 and £5,306 
was written off investments, leaving £15,274 
to be carried forward.

In a circular to shareholders of Sione Tin 
(F.M.S.) it is stated that, in view of the 
continued fall in tin prices, it has been 
decided not to recommence dredging 
operations on June 1, but to place the dredge

on a care-and-maintenance basis until con
ditions improve.

China.—A circular issued last month to 
shareholders of Chinese Engineering and 
Mining stated that the sales of coal during the 
first six months of the current year show 
an increase on those of last year, but that a 
dispute which arose with the Peiping- 
Liaoning Railway was severely restricting 
the transport of coal from the mines. This 
state of affairs has compelled the directors 
to postpone the consideration of any 
dividend payment. Later advice from China 
states that the dispute has now been settled 
on the Kailan Mining Administration 
agreeing to pay $1,200 (Mexican) in settle
ment of the railway’s claim for demurrage.

Mexico.—Towards the end of last month 
the Santa Gertrudis Company was informed 
that the main pumping station on the 19th 
level of Dos Carlos mine had been put out 
of action by a fire, which also resulted in 
loss of life. The water was quickly under 
control, but it was estimated that production 
was held up for about ten days.

Spain.—Shareholders of San Finx Tin 
Mines have been informed that sales of 
concentrates during 1930 realized £33,600, 
mine expenses amounting to £32,000. In 
order to meet tax liabilities and other 
expenses and to provide additional working 
capital it has been decided to issue £15,000 
in 8% debentures, the issue being made at 
£75 per £100 debenture.

Yugoslavia.—The report of Trepca Mines, 
Ltd., for the three months ended March 31 
last shows that the mill was treating an 
average of 699 tons daily over the period 
stated, the lead recovery amounting to 
95'6% and that of zinc to 83'7%. The 
revenue for the three months was estimated 
to be £88,987 and the working profit 
£31,031, while capital expenditure amounted 
to £12,407.

Tin.—The International Tin Committee, 
which met at The Hague last month, 
proposed a further reduction in the output 
of the countries participating in the 
restriction scheme of not less than
20,000 tons a year. The four governments 
concerned decided to accept the new quotas, 
which now become as from June 1 : Bolivia, 
28,818 tons ; Malaya, 45,355 tons ; Dutch 
East Indies, 25,159 tons ; Nigeria, 6,513 tons. 
The announcement of the cut caused a rally 
in the price of the metal, but this sub
sequently declined in view of a further 
increase in stocks.



O R E  R E SERV E C A L C U LA TIO N S A T  T H E  
BA W DW IN  M INE

By A L L A N  B. C O LQ U H O U N , E.M.
In this article the author, after dealing particularly with the Bawdwin mine, reviews the general principles of estimating ore

reserves and mine yield.

The Bawdwin mine of the Burma Corpora
tion is situated in the Northern Shan States, 
a federation of semi-independent native 
states in the northern part of Burma, and 
lies in E. Longitude 97° 20' and N. Latitude 
23° 6'. Its early history dates back to the 
14th century, from which time it was 
operated by the Chinese until 1868. 
Europeans became interested in 1900 and, 
after a large amount of discouraging work, 
opened up the Chinaman lode, one of the 
largest high-grade silver-lead-zinc ore-bodies 
in the world.

G e o l o g y . — The ore-bodies are found in 
a narrow band of ancient rhyolite, or 
rhyolitic tuff, striking roughly N.W. and 
S.E. The series is probably early Ordovician 
or Cambrian, and is overlaid conformably 
by a series of non-fossiliferous shales and 
sandstones of Ordovician or Silurian age 
and finally by the Devonian Plateau lime
stone. Beneath the rhyolite series are the 
oldest sedimentary rocks in the district 
(slaty shales, phyllites and greywackes) 
and beneath these in turn is the granite. 
The entire series has been tilted up at a 
high angle, the up-turned edges becoming 
a land surface on which recent sedimentary 
beds have been unconformably deposited. 
The erosion of these beds has exposed the 
rhyolite for a distance of three miles and 
also, in one or two places, the outcrop of 
the ore-body contained therein.

Ore-body.—The ore-body is well defined 
and is about 3,000 ft. long, but it is divided 
by the Yunnan and Hsenwi faults into three 
separate parts of about equal lengths, 
locally known as the Chinaman, Shan, and 
Meingtha lodes, after the indigenous races 
who work in- the mine.

The Chinaman is the central or main 
ore-body, averaging in width 50 ft., with a 
maximum of 140 ft., of solid lead-zinc 
sulphides. The Shan is the northern portion, 
which has been cut off from the Chinaman 
and thrown 700 ft. in a north-easterly 
direction. It is about 20 ft. in average 
width and contains high-grade copper in 
addition to lead-zinc sulphides. The 
Meingtha is the most southerly portion 
and it has just recently been opened up

on No. 2 level. It has been moved 1,200 ft. 
in a south-easterly direction by the Hsenwi 
fault and will probably average in width 
about the same as the Shan. No stoping 
has been done on the Meingtha ore-body, 
as it is not sufficiently developed.

The major axis of the entire ore-body 
has a general pitch to the north. In the 
Chinaman and Shan lodes, the dip is to the 
west, although in the lower levels it appears 
to be turning over, whereas in the Meingtha 
the dip is to the east. The hanging-wall 
is quite regular, but the foot is ill-defined, 
as the ore channel is wide and composed 
of a series of parallel fissures. Most of these 
fissures join the main hanging-wall fissure 
in depth and what were thought to be 
parallel lodes in the early days proved to 
be only branch veins. The extreme hanging- 
wall, in general, forms a well defined 
boundary for the ore. At this plane there 
is solid high-grade lead-zinc ore which 
gradually decreases in value towards the 
footwall until it becomes of low grade 
and finally merges into mineralized rock. 
There is actually no stoping limit towards 
the footwall, the latter operation being 
arbitrarily controlled from time to time by 
what is considered commercial ore. Up 
to recent years no rock under 20% combined 
lead and zinc sulphides with accompanying 
silver was considered profitable ore, but 
during the last two years this has been 
lowered to 16%. The total ore as developed 
and extracted in the entire ore-body to 
date is as follows :—

Developed . 
Extracted  .

Tons.
7,881,768
3,616,103

Ag. Oz.
21-4
22-6

Pb. % 
25-1 
24-7

7  ti °/S,ll. ,Q
15-2
15-0

Cm- %
0-96
1-05

T otal ore reserve 
in  Mine . 4,265,665 20-4 25-5 15-3 0-88

E x p l o r a t i o n . —Exploration and develop
ment work is done by means of shafts, 
drives, cross-cuts, and winzes. On account 
of the great friability and high specific 
gravity of the ore and the numerous vugs 
in the ore-body itself, diamond drilling was 
abandoned in the early days of development 
as unreliable. The drives are generally 
made in the footwall and cross-cuts are 
driven at intervals of 100 ft. to cut the ore-

329
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body. Levels are generally at 130 ft. 
intervals with rises at every cross-cut.

Sampling.—Each cross-cut is sampled at 
intervals of 5 ft., on both sides, whether ore 
or waste. Sections showing commercial ore 
are re-sampled and the averages taken for 
calculation.

Drives and rises are sampled similarly, 
but their values are not included in the 
ore-reserve, calculations being used only to 
prove the continuity of ore and grade. The 
ore is either an intimate mixture of lead 
and zinc sulphides, a mixture of lead, zinc, 
and copper sulphides with the latter sulphide 
in the form of chalcopyrite in separate bands, 
or bodies of pure chalcopyrite only. As 
most of the ore is soft and friable, grooved 
samples are easily cut by hammer and

moil. The results of all samples, the ore 
being checked and if necessary rechecked, 
are entered in an assay ledger, one page for 
each cross-cut, drive or rise. The use of 
a width factor of one for every 5 ft. sample, 
with progressive totals of width factor 
times Oz. Ag., % lead, % zinc, and % 
copper, facilitates the averaging of the 
various parts of the cross-cut which assay 
commercial ore.

All stopes are sampled daily, and every 
set of ground taken out is plotted on the 
stope plans and the values entered thereon. 
There is a separate plan for each floor of 
a stope or series of stopes.

All samples are entered on assay plans— 
scale 40 ft. to 1 in.—and in addition, all 
commercial ore is shown on special ore

TABLE 1
O r e  R e s e r v e  C a l c u l a t i o n s — J a n u a r y  1, 1925 

No. 7 Level— Chinaman Lode

Silver. Lead. Zinc. Copper.
Cross-cuts. Ozs.

Area. p. ton. Oz. ft. % % feet. Of/o % feet. Of
,0 % feet.

W. X. 767 2669 21-4 57116-6 27-7 72329-9 14-7 39234-3 nil
W. X. 847 5349 15-3 81839-7 25-8 138004-2 7-2 38512-S Tr.
W . X . 027 . . . 5897 34-3 202267-1 39-6 233521-2 11-9 70174-3 nil
W . X. 1027 ........................................... 7630 24-0 183120-0 27-5 209825-0 7-2 549360 nil
W. X. 1 1 3 7 ...................................................... 7379 24-4 180047-6 33-6 247934-0 11-3 83382-7 0-3 1301-4
W. X . 1207 ........................................... 5927 13-8 81792-6 20-7 122688-9 13-8 81792-6 nil
W . X . 1287 ............................................................................ 5392 16-9 91124-8 20-9 112692-8 12-6 67939-2 0-5 2696-0
W. X. 1387. 79 X  37-5 , 79 X 38 -,

2 + 2  1 
77-5 X 43-5 , 77-5 X 35 ( 6024 15-4 92769-6 23-5 141564-0 7-2 43372-8 2-8 16867-2

1 2 h 2 /
W .X .1 4 9 7 .70 2X 39 +  70 X2 29 '5 )

, 51 x  36-5 51 X 26-5 4004 7-4 29629-6 12-7 50850-8 9-0 39239-2 1-3 5205-2
+  2 ...... 1 ' 2 )

W . X. 1587. 49 '5 X 27"5 4 9 -5 x 1 7 -5  a

16 X 19-5 19-5 X 22 f 1484 8-0 11S72-0 1-2 1780-8 0-4 593-6 4-2 6232-8
1 2 1 2 J

Total . . . . . . 51755 19-54 1011579-6 25-72 1331191-6 10-03 519177-5 0-6 32302-6

W t./cu. ft.
Pb. =- PbS. PbS.
25-72 X 1-16 =  29-835 - f  468 =  0-0(3375 Cu. F t. per 100 lbs. 

Zn. =  ZnS. ZnS.
10-03 x  1 -4 0 =  14-945 4- 250 =  0-05978 „
Cu. =  CuFeS* CuFeS,

0-79 X  2-9 =  2-291 -r 262 =  0-00874 „
Q uartz

Rock 52-929 -  165 =  0-32078 „

100-000 0-45305

5% vo;ds

=  4S64 Tons Feet.

0-45305 -j- 95 =  0-47690
0-47090 X 2240 =  10-68 Cu. F t. Per Ton.

51755 
10-68

TA BLE 2
S u m m a r y  o f  O r e  R e s e r v e  C a l c u l a t i o n s — J a n u a r y  1, 1925 

Chinaman Lode.

Feet.
Tons
feet.

Total
tons.

Silver. Lead. Zinc. Copper.

Level. Up. Down. T otal. p. ton Ounces. % Tons. % Tons. % Tons.

No. 7— Proved
Probable Ore below No. 7 Level

66-7 2 5 0  
25 to  

100

91-7
75

4846
4846

444378
363450

19-5
19-5

8665371
7087275

25-7
25-7

114205-2
93400-7

10-0
10-0

44437-8
36345-0

0-8
0-8

3555-0
2907-6
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reserve plans of the same scale, with the 
average width and grade of each cross-cut 
marked in the margin.

Estimating.—After two or three levels 
had been developed, by cross-cuts and rises 
through the ore, it was apparent that the 
ore-body was uniform in size and grade 
from level to level and cross-cut to cross
cut and that the continuity of the ore and 
transition of values from high to lower grade 
was so gradual, that it was possible 
to estimate the ore-body on the cross-cuts 
alone. This simplifies the estimate, as the 
summation of the widths and assays of the 
ore in the various cross-cuts, modified 
by deduction from geological data wherever 
necessary, gives the area and grade of that 
level. This area and grade multiplied by

distance between levels (half up and half 
down) gives the volume and tons of metals.

Ore estimates are made semi-annually 
and are divided into two classes—proved 
and probable ore. Possible ore is not con
sidered, as its inclusion would destroy the 
accuracy of the ore estimate. Proved ore 
is that rock actually proved in three 
dimensions (width, length, and height) 
with an arbitrary vertical distance of 
25 ft. taken below the lowest level, or 50 ft. 
beyond the last cross-cut. Probable ore is 
that rock 25 to 100 ft. and in some cases 
25 to 65-5 ft. (half way to next level) below 
the lowest level following the general outline 
of the proved ore above or modified to meet 
any geological changes apparent. It very 
seldom amounts to more than 5% of the

TABLE 3.
C o m p a r i s o n  o f  t h e  T o t a l  O r e  E x t r a c t e d  i n  T w o  A l m o s t  C o m p l e t e d  S e c t i o n s  a s  p e r  t h e  O r i g i n a l  O r e  E s t i m a t e s .

J a n u a r y  1, 1930.
Chinaman Section (above No. 6 Level and N orth of Winze 1135).

T o tal ex traction  as calculated from stope plans for section 
A djusted by correlation factors . . . . .

Tons.
1,201,943
1,281,271

Pb.
0/

27-8
25-9

Zn.
%

13-5
13-5

Cu.
%

1-3
1-21

Ore reserve estim ate for same section . . . .  
Estim ate of small quan tity  of ore still unextracted .

1,256,730
107,518

26-3
20-8

14-2
10-1

1-26
1-4

Ore reserve estim ate of section mined . . . .  
E x tracted  (from above adjusted figures)

1,149,212
1,281,271

26-8
25-9

14-6
13-5

1-25
1-21

Difference . . . . . +  132,059 — 0-9 — 1-1 — 0-04

Tons.
1,149,212
1,281,271

%
26-8
25-9

Lead.
Tons.

307,989
331,849

%
14-6
13-5

Zinc.
Tons.
167,785
172,972

Cc
%

1-25
1-21

pper.
Tons.
14,365
15,503

+  132,059 
+  11-49%

+  23,860 
+  7-75%

+  5,187 
+  3-09%

+  1,138 
+  7-92

A ctual recovery (tonnage of ore) . . I l l  *49%
,, ,, ( ,, ,, metals) . . 106*16%

Shan Section (above No. 6 Level).

Pb. Zn. Cu.
Tons. % 0/ %

503,870 15-2 9-5 3-3
537,125 14-2 9-5 3-1

601,741 16-0 9-8 5-6
117,344 13-2 7-6 6-9

484,397 16-7 10-3 5-3
537,125 14-2 9-5 3-1

+  52,728 — 2-5 — 0-8 — 2-2

T otal extraction as calculated from stope plans for section 
A djusted by correlation factors . . . .

Ore reserve estim ate for same section
Estim ate of small quan tity  of ore still unextracted

Ore reserve estim ate of section mined 
E x tracted  (from above adjusted figures) .

Difference

Lead. Zinc. Copper.
Tons. °/ Tons. % Tons. % Tons.
484,397 16-7 80,894 10-3 49,893 5-3 2-5,673
537,125 14-2 76,272 9-5 51,027 3-1 16,651

+  52,728 — 4,622 +  1,134 — 9.022
+  10-89% — 5-71% +  2-27% — 35-14

Actual recovery (tonnage of ore) . . 110‘89%
( „  ,, metals) . . 92-00%

Actual recovery (tonnage of ore)—both sections . 111*31%
,, », ( „ metals)—both sections . 102*64%
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proved. Tables 1 and 2 give some ore 
reserve calculations for the Chinaman lode.

The actual ore reserve at any time is 
found by deduction : the total ore developed 
less the total ore extracted. The accuracy 
of this figure depends on two factors, the 
accuracy of the original estimate and the 
value of the extracted ore, and it is therefore 
necessary to know the combined value of 
these two factors before the reserve can be 
accepted or modified.

Calculations for Actual Recovery 
(determination of correlation factor).—As 
the ore from all parts of the mine is mixed 
together in chutes and pockets and trammed 
out of a common adit, there is no means of 
obtaining a record of the actual quantity

and grade from any particular place, except 
by stope measurements and samples, which 
must be correlated to agree with weigh
bridge returns and subsequent accurate 
sampling.

Tons. Pb. %  Zn. % Cu. %
Total ex traction  for the 

whole mine as per sm elter 
and mill weigli-bridge and 
Samples R eturns to  
Jan u ary  1, 1930 • .

Total ex traction  for the 
whole mine as calculated 
from stope p lans to  
Jan u ary  1, 1930 .

Factors for ad justm en t 
Percentage difference

3,343,554

3,136,684

25-0 15-3

2 6 -i 15-3

1*02

1-10

h 206,870 — 1-8 0-0 — 0-08
1-0660 0-9328 1-00 0-9273
6-60 — 6-72 0-00 — 7-27

There are two sections of the mine which 
have been almost completely mined out 
and it is from these sections that the first

TA BLE 4.

M i n e  E x t r a c t i o n  C a l c u l a t i o n s — J a n u a r y  1, 1931.
C o m p a r i s o n  o f  t h e  T o t a l  O r e  E x t r a c t e d  i n  T w o  A l m o s t  C o m p l e t e d  S e c t i o n s  a s  p e r  t h e  O r i g i n a l  O r e  E s t i m a t e s . 

Chinaman Lode (above No. 6 Level and N orth of Winze 1,135).

To tal extraction as calculated from stope plans for section 
Adjusted by  correlation factors . . . . .

Ore reserve estim ate for same section . . . .  
Estim ate of small quan tity  of ore still unextracted  .

Ore reserve estim ate of section mined . . . .  
E x trac ted  (from above adjusted figures)

Difference

Pb. Zn. Cu.
Tons. % % %

1,275,186 26-9 13-4 1-36
1,350,167 25-8 13-4 1-28

1,256,730 26-3 14-2 1-26
94,195 21-5 12-5 1-5

1,162,535 26-7 14-3 1-24
1,350,167 25-8 13-4 1-28

187,632 —  0-9 —  0-9 0-04

Lead. Zinc. Copper.
% Tons. % Tons. % Tons.

1,162,535 26-7 310,397 14-3 166,242 1-24 14,415
1,350,167 25-8 348,343 13-4 180,922 1-28 17,282

+  187,632 
+  16-14%

+  37,946 
+  12-22%

+  14,680 
+  8-83%

+  2,867 
+  19-89%

A ctual recovery (tonnage of ore) . . . 116-14%
„ ( „  ,, metals) . . 111*30%

Shan Lode (above No. 6 Level).

T o tal E x traction  as calculated from stope plans for section 
A djusted by  correlation factors . . . . .

Ore reserve estim ate for same section . . . .  
E stim ate of small q uan tity  of ore still unextracted  .

Ore reserve estim ate of section mined . . . .  
E x tracted  (from above adjusted figures)

Difference . . . . .

Pb. Zn. Cu.
Tons. % % 0/

592,449 14-5 9-1 3-29
627,285 13-9 9-1 3-09

601,741 16-0 9-8 5-6
88,507 12-4 7-6 6-9

513.234 16-6 10-2 5-4
627,285 13-9 9-1 3-09

114,051 —  2-7 — 1-1 — 2-31

Tons.
513,234
627,285

Le
%

16-6
13-9

ad.
Tons.

85,197
87,193

Zi
%

10-2
9-1

1C.
Tons.

52,350
57,083

Cop
0//o

5-4
3-09

per.
Tons.
27,715
19,383

+  114,051 
+  22-22%

+  1,996 
+  2-34%

+  4,733 
+  9-04%

—  8,332
—  30-06%

Actual recovery (tonnage of ore) . . 122 22%
,, ,, ( ,, „  metals) . . 99 03%

Actual recovery (tonnage of ore)—both  sections . . . 118*00%
„ „ ( „  ,, metals)—both  sections . . 108-17%
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reliable figures for the ultimate yield of the 
mine as a whole are -obtained. The first 
section is that portion of the Chinaman 
lode lying between the surface and No. 6 
level and between co-ordinate 1135 South 
and the Yunnan fault. The second section 
is all the Shan lode lying between the surface 
and No. 6 level.

The accompanying statement in Tables 
3, 4, and 5, shows that in mining the wide 
Chinaman ore-body with an indefinite low 
grade footwall, a larger gross tonnage is 
obtained at a slightly lower grade, but 
still containing a larger amount of metals, 
owing, no doubt, to mining some grades 
of ore below that originally taken into the 
ore estimate as commercial ore.

In the Shan ore-body the conditions are 
different. The copper, a very friable 
chalcopyrite, is mixed with the other

sulphides of lead and zinc in a comparatively 
narrow vein with a fairly definite footwall ; 
the latter containing no or very little values. 
It may be that there is an error in sampling 
due to the greater friability of the chal
copyrite when mixed with lead and zinc 
sulphides, owing to a larger proportion of 
the former being included in the sample.

TABLE 5.
M i n e  E x t r a c t i o n  C a l c u l a t i o n s .— J a n u a r y , 1931. 

A djustm ent of the calculation of ore mined from Stope Plans and 
Samples to  actual Weigh-Bridge returns, with corresponding Mill 

and Smelter Assays.
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Total extraction for Mine 
as calculated from Stope

Tons. Pb. % Zn. % Cn. %

Plans (to Jan . 1, 1931) 
Total extraction for Mine 

as per Mill and Smelter 
Assays plus Dump (for

3,658,286 25-6 14-8 1-15

same period) 3,873,368 24-0 14-8 1-08
Difference +  215,082 — 1-0 0-0 — 0-07
Factors for adjustm ent . 1-0588 0-9609 1-0 0-9391
Percentage difference +  5-88% —3-91% 0-0 — 6-09%

{To be concluded.)

D IA M O N D  RECOVERY FROM GRAVELS AND 
CLAYS IN GOLD COAST COLONY

By EDW IN D. CANDLISH, A.M.I.M.E.
T he author describes the methods employed in the mining and extraction of diamonds in Gold Coast Colony.

The diamond is found over a wide area 
in Gold Coast Colony, where it occurs in the 
gravels and clays of streams and also in 
old marine deposits. In the Birrim Valley 
it is found in quantities warranting economic 
working. The first discovery of these 
stones was made in 1919  by the Geological 
Survey at Abomoso in Akim A buakwa1 
and in subsequent prospecting operations an 
area of fifty square miles was found to be 
diamondiferous (Fig. 1). Diamonds have 
been found at points 80 miles north-east, 
130 miles north-west and 120 miles south
west of Abomoso.

The stones found are small, but in general 
are of good quality. A very large number 
are between 0-1 and 0-5  carat in weight ; 
although the largest stone found in the 
Colony weighed 9 carats, but was not of 
good quality.

There is no evidence that the diamonds 
have any direct association with volcanic 
plugs—it is also a m atter for conjecture 
whether they have been formed by the action 
of pegmatite intrusions on highly carbon
aceous slates, phyllites, or graphite schists. 
The geological structure of the country is 
only partially known. Wide areas have been

i A. E. K itson, Geol. Surv. Gold Coast, 1919.

subjected to marine erosion and denudation 
and there has been much deposition which 
masks many of the older rocks. A fuller 
account of the mode of occurrence of the 
diamond in this colony was given in an 
article by S. V. Griffith which appeared 
in the M a g a z in e  for November, 1929.

P r o s p e c t in g .—As great areas in Gold 
Coast Colony are covered with primeval 
forest, prospecting is naturally a slow process. 
The general procedure is to clear the bush in 
narrow lanes or lines along which it is desired 
to pit. These lines are usually cut across 
river flats and swamps roughly at right 
angles to the flow of the stream. An accepted 
practice is to cut lines at 100 ft. intervals, 
but this distance can be varied at the dictate 
of circumstance. Prospecting pits 4 ft. by 
2 ft. 6 in. are put down at 100 ft. distances 
along the lines and in certain conditions, 
when it is desired to delimit the pay streak, 
“ split pits ” may be put down—that is to 
say, pits may be sunk at lesser intervals 
than 100 feet.

In sinking a pit, overburden is excavated 
until wash is disclosed, it often being 
advisable to test apparent overburden 
immediately overlying this. It is also a safe 
rule to wash bedrock in some cases to make
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sure that values do not persist. All wash 
removed from pits must be measured on an 
in  situ basis and frequently boxes are 
employed so that wash can be measured in 
the loose. When the ground does not stand 
up or where pits are waterlogged, care must 
be taken to ensure that bed rock is cleaned 
up completely. All large boulders should be 
carefully washed as diamond-bearing gravel 
may adhere to them. In prospecting for 
diamonds it is advisable to book the number 
of stones recovered from each pit so that a

Prospecting during the “ greater rains ” , 
which are usually experienced from March 
till July, is not advisable, as then the alluvial 
flats are waterlogged and the accuracy which 
is desirable in work of this nature is difficult 
of attainment.

Rockers.—When wash is extracted from 
a prospecting pit it is carried in headpans 
to a point, usually on the bank of a stream, 
where, after being measured in a box of 
known capacity, it is washed in rockers by 
boys specially trained for the task. The

F i g . 1 .— S k e t c h - M a p  o f  t h e  G o l d  C o a s t  C o l o n y . T h e  s h a d e d  a r e a  s h o w s  t h e  p r i n c i p a l  k n o w n

D IA M O N D IF E R O U S  A R E A .

fair reflex of values may be arrived at. 
In cases of doubt, where values are very high, 
or very low, and against the run of the general 
pay streak figures, a check pit is always 
justified. In systematizing this work the 
following data is always necessary:
(1) Number and bearing of line referred to a 
beacon or other landmark ; (2) number of 
pit ; (3) depth of overburden ; (4) depth of 
wash ; (5) nature of wash ; (6) nature of 
bedrock ; (7) number of diamonds recovered 
(outstanding ones being specially noted) ; 
(8) recovery in carats per cubic yard of wash 
excavated.

When the above data has been accurately 
determined in relation to an area in prospect, 
a reliable plan of values can be constructed 
and a general report made to headquarters.

rocker 1 (Fig. 2) resembles an old-fashioned 
cradle and consists of :—

(1) A top sieve of in. mesh ;
(2) An intermediate sieve of in. mesh ;
(3) The rocker proper which is constructed 

of wood mounted on rockers, the latter 
being, in general, shed with hoop iron.

The rocker compartment is screened on 
sides and bottom, the screening being of 
fine sand mesh. The first two sieves are 
removable and are fitted with handles to 
facilitate this. The rocker is set on hollowed 
logs which prevent it from becoming bogged. 
A size of rocker in general use is 4 ft. 6 in. 
long by about 2 ft. 6 in. in height overall.

1 A. L ivingstone Oke, Trans. In st. Min. and  Met 
1925.
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S i d e  View End V i  ew

F i g .

( x  d e n o t e s  s c r e e n i n g )

2 . — G r a v e l  W a s h i n g  R o c k e r  u s e d  i n  P r o s p e c t i n g .

The operation of washing and sizing 
gravel by the rocker is simple. Two boys 
stand on it, one at each end, and they impart 
a jerking sidewise motion to it by the move
ment of their legs. While this is proceeding 
wash is fed on to the top sieve by another 
boy, whilst a fourth pours on water in a fairly 
steady stream. The latter boy generally 
stands in the stream where a plentiful supply 
of water is at hand. When the rocker is 
fairly full of wash the boy feeding wash stops, 
but otherwise the cycle of operations persists 
until all compartments of the rocker contain 
clean sized gravel which is next removed 
by sizes for concentration. In prospecting 
one is well advised to make sure that gravel

from different pits is kept separate, otherwise 
the work is of no value.

Hand Jig .—The hand jig is a rudely- 
constructed device and a type generally 
used (Fig. 3) consists of four main parts :
(1) Jigging compartment fitted with sand 
screening ; (2) a lever of wood which is
forked to give stability ; (3) a fulcrum trestle 
on which the lever pivots ; and (4) the trough.

To employ the jig, the compartment is 
filled to approximately two-thirds of its 
capacity with the rocker product. The jig 
compartment is next lowered into the 
water in the trough and a short sharp jigging 
motion is imparted to it by means of the 
lever for some minutes. At the end of this

F i g . 3 . — H a n d - J i g  u s e d  i n  P r o s p e c t i n g .
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time the compartment is raised clear of the 
trough and the top layer on the jig bed, 
now obviously quartz or material of like 
specific gravity, is skimmed off the top. 
Jigging next is resumed and the system 
of jigging and scraping off tailings alter
nates until concentrates only are left in the 
compartment. The jig product is removed 
when concentration is complete, a wire 
brush being used to effect the final cleaning 
of the screen. In this way each size of rocker 
product is dealt with and all concentrate, 
which is generally black in colour, is next 
passed on to native women who sort it, 
that is, remove the diamonds, if any, by 
a method to be discussed later. Amount 
of concentrate is no criterion as to probable 
diamond recovery as a sparse amount of it 
may teem with diamonds and again a large 
amount may be practically barren. Con
centrates vary from place to place and may 
contain any of the following minerals in 
varying states of division : Gold, pyrite,
magnetite, haematite, ilmenite, rutile, cassi- 
terite, psilomelane, spinel, quartz, orthoclase, 
hornblende, muscovite, biotite, kyanite, 
staurolite, black tourmaline, garnet, augite, 
actinolite, epidote and zircon.1

P a d d o c k  W o r k i n g . —In working dia- 
mondiferous ground, the first operation 
to be considered is the clearing of the bush 
and as the bush varies in density and 
character this may be a long operation. 
In ground where large cotton wood or 
mahogany trees are to be found the task is 
much harder than in areas where palms 
with their comparatively small roots are 
encountered. The “ umbrella ” palm 
generally is an indication that the ground in 
the vicinity is clayey in character. Among 
the types of labour for the work of bush 
clearing the Lagos boy is the best; these 
people, being thoroughly familiar with the 
axe and machete, can clear bush at a surpris
ing rate. They are paid a unit sum for each
1,000 sq. ft. cleared as a rule.

Removal of Overburden.—The stripping of 
overburden in general paddock working 
must be carried out systematically. Excava
tion of overburden is performed by contract 
labour, that is, by boys on task work, their 
sole tools being the shovel and machete, and, 
if necessary, the crosscut saw, for the 
extraction of tree roots of large size. Over
burden may vary in thickness from a few 
inches to ten or twelve feet. The tasks of

1 R aeburn  and  M ilner, “  A lluvial Prospecting  ” 
(M urby), Chap. V II.

contract boys are measured out under the 
supervision of a European and ordinarily 
a task is approximately 180 cu. ft. in size 
and for this a fixed rate is paid. Due care 
must be taken that overburden is stripped 
completely, as in many places a blue-grey 
sand devoid of values and of the same 
colour as the wash is to be found. In order 
that extraction of gravel may be complete, 
overburden must be thrown well clear of the 
excavation ; if this rule is not enforced 
re-handling is inevitable. Where practicable, 
excavations are carried from the limits of the 
values and as the deposits are lenticular in 
section there is a thinning out at these 
extremities. Large excavations may be 
divided into two sections, a pump being 
placed immediately behind the centre point 
of each. During the rains the ideal method 
is to strip overburden from the limits of 
each section to the centre, and in this way 
water is driven to the centre for pumping. 
In extracting wash the converse method is 
resorted to, that is, the wash is extracted 
from the centre outwards, and thus any 
water in the excavation gravitates to the 
bedrock in the centre where it can be 
pumped out. If an excavation is worked 
in two sections, stripping of overburden 
can be carried out in one, while extraction 
of gravel is proceeding in the other. In 
paddock working (Fig. 4) the upsteam method 
is to be preferred as drainage is simplified. 
In downstream paddock work there is 
continual trouble due to run-off water from 
the hillsides inundating the excavations.

The diamondiferous wash is generally 
blue-grey in colour and may be of any 
texture from a free gravel to a stiff clay. 
The latter generally merges into a brown 
colour. In general the recovery in arenaceous 
wash is poor. The bedrock varies little in 
character and is usually a fine texture 
micaceous clay.

All paddock work is performed under the 
constant supervision of a native headman 
who is responsible to the European in charge 
that the washing plant is kept supplied with 
with gravel. Paddock workers are divided 
into two groups, namely, wheelbarrow 
boys and gravel boys ; the former wheel 
gravel from the excavation up gangways, 
which are constructed of planks, onto a 
filling platform where it is tipped into trucks. 
Gravel boys are subdivided into two groups, 
namely, digger boys, who dig and stack 
gravel, and filler boys, who fill it into barrows. 
All wheelbarrows are constructed of steeh
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Transport of gravel from the filling platform 
is by trucks which are of steel and of the 
side-tipping type. The number of boys 
employed on tramming is variable and usually 
has to be augmented from time to time as 
the tramming distance increases.

D ia m o n d  R e c o v e r y  P l a n t .  — The 
following is a description of a diamond 
recovery plant, known as No. 2 Atiankama 
(Fig. 5), which belongs to the West African 
Diamond Syndicate. I t  consists of the 
following units :—-

Two 60 ft. belt elevators ;
Two grizzleys with bars 2 in. apart ;
Two puddler boxes ;

I t  will be seen from the foregoing data 
that both free gravel and clay can be treated. 
Both plants can be operated simultaneously, 
the limiting feature being the capacity of the 
first treatment washing pan.

Unit Support.—The treatment plant is 
built up inside a framework of angle iron 
mainly of L section. The main base channel 
irons are of U section 10 in. by 4 in. by |  in. 
The upright L section angle irons are of 
3 |  in. by \  in. section while the bracing 
angles are of 2 in. by f  in. section. The 
plant, comprising washing trommel and pans, 
is mobile, being mounted on four wheels or 
rollers.

F i g . 4 . — E x t r a c t i o n  o f  G r a v e l .

One shaking screen \  in. mesh screening ;
One Washing trommel 14 ft. long with a 

screened section 4 ft. long fitted with f  in. 
mesh screening ;

One 8 ft. diameter first-treatment con
centrating pan ;

One 8 ft. diameter second-treatment 
concentrating pan ;

One sizing trommel fitted with four 
different sieve apertures, i.e. (1) fine sand 
screening ; (2) -  2 mm. aperture ; (3) -  4 
mm. aperture ; (4) — 7 mm. aperture ;

Two four-compartment jigs of Harz ty p e ;
Two two-compartment jigs of Harz type ;
One 60 b.h.p. engine mounted on road 

wheels (driving puddler machine) ;
One 45 b.h.p. engine of same type for 

pan p la n t;
One Ruston centrifugal pump capable 

of throwing 5,000 gall./hour.

Elevators.—Both elevators are of the same 
type, and are 60 ft. long and mounted on 
wheels. The width of each belt is 18 in. 
and is of 5-ply canvas and rubber in the 
centre, while 3-ply is used for the sides. 
The angle of elevation of these elevators 
can be changed by means of pulleys and a 
gallows which form a permanent part of the 
structure. The general angle of elevation 
is about 20° and this should be regarded as 
a maximum for wet gravel. One elevator 
feeds the pan plant and the other the 
puddler machine.

Washing.—The main washing trommel is 
16 ft. long overall and is 3J ft. in diameter. 
For 10 ft. this trommel is blind and has 
rake-like projections in this section, past 
which throughput material must flow. At 
the discharge end the washing trommel has 
a 5 ft. section which is fitted with £ in. mesh

6 — 5
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screening. The trommel is set at an inclina
tion of 10° from the horizontal, the slope 
being in favour of discharge, and runs on 
rollers which have a face of 34 in. Thrust 
rollers are employed as this unit runs in an 
inclined position. The drive is at the feed 
end and is through gearing, the whole driving 
principle being similar to that in the tube- 
mill. At the discharge end of the trommel 
a large apron is fitted and into this all 
material passing through the screen must 
fall. The apron is so constructed that all 
m atter entering it is led into a launder 
giving access to the first-treatment washing 
pan.

its length and this inclination induces a 
flow of puddled m atter towards the discharge 
end. As there are two puddler boxes it is 
possible to clean out and take up the bars 
in one while the other is in operation.

A shaker screen reciprocating at the rate 
of 40-50 strokes per minute effects a sizing 
before gravel passes to the first-treatment 
washing pan. This screen is so arranged 
that all material above 4 in. sieve passes over 
it to oversize tailings ; the m atter less than 
4 in. sieve passes through the screen and so 
to the first treatm ent pan.

Concentrators.—The concentrating pans 1 
employed are of 8 ft. diameter, the inner rim

F i g . 5.— N o. 2 P l a n t ,  A t i a n k a m a ,  o f  t h e  W e s t  A f r i c a n  D i a m o n d  S y n d i c a t e ,  L t d .

Puddler.—When throughput material is 
clay some other means than the employment 
of a washing trommel has to be adopted to 
effect thorough disintegration. To do this 
a puddling machine (Fig. 6) is used. The 
machine consists of two wooden boxes set 
side by side and identical in every respect. 
Inside each box is a square section shaft 
running longitudinally and to this shaft 
are clamped 40 mild steel beater bars 4 ft. 
long and 3 in. by f  in. section. The beater 
bars are boxed at 14 in. centres for about 
2 ft. of their length so tha t wear can be 
taken up. These bars must be readjusted 
after about every 50 hours running for 
efficient puddling. All throughput material 
to the puddler must pass through a bar 
grizzley with 2 in. spaces. The floor of the 
puddler box has an inclination of 2 in. in

diameter being 3 ft. The depth of the outer 
pan rim is 14 in. and the height of the over
flow weir or lip is 11 in. The launder from 
the washing trommel is tangential to the 
pan circumference and all material entering 
the pan must pass a bar grizzley with 4 in. 
spaces. A cast steel spider with eight 
radial arms is keyed to a vertical driving 
shaft. On these arms are clamped 40 mild 
steel tynes or stirrers, 5 to each arm. All 
the tynes are of wedge-like triangular 
section f  in. by 4 in. by 14 in. except one 
which is of round section l |  in. in diameter. 
This latter is called the stirring tyne and 
while concentration is in progress describes 
the largest circle in the pan. The draw-off 
spigot is on the pan bottom  edge and flow

1 P. A. W agner, “ The D iam ond Fields of S 
A frica,” 1914, p. 206.
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of concentrate is controlled by pushing 
along the extrac or slide also in the pan 
bottom. The cor-ect speed of rotation of the 
tynes for efficient concentration is 13 | r.p.m. 
The floor of the pan and liner plates are 
constructed of mild steel. The clearance 
between the tyne ends and pan bottom is 
determined by the size of sieve on the 
washing trommel (f in. in this case) ; f  in. 
then is allowed to ensure that there is 
clearance for the largest material which can 
gain access to the pan. Tynes must always 
be kept sharp and of correct cross section 
and to carry this out in practice, one set 
of tynes (5) is changed every 24 hours. 
A 6 in. diameter launder from the overflow

results. Plungers must be made to fit and 
yet to work easily so that the jig bed gets 
a good impulse—plungers which have worn 
loose allow water to escape with a consequent 
loss of jigging effect. Jigs treating fines 
(below 2 mm. sieve) run at 210 s.p.m. ; 
jigs treating 2 mm. to — 4 mm. sieve at 
200 s.p.m., while the biggest material, 
that is, 4 mm. to — 7 mm. sieve is jigged at 
180 s.p.m. I t  is interesting to note that 
Richards gives speeds of 250, 235 and 175 
respectively for the above sieve scales. Water 
used in jigs can be used over and over again 
and runs to a sump where it can be pumped 
up to tanks at the top of the plant for 
re-circulation.

P u l le y

END VIET? SIDE VIEW 
( th ro u g h  C- D)( t h r o u g h  A -  B)

F ig  6 . — P u d d l i n g  M a c h i n e  u s e d  f o r  t h e  d i s i n t e g r a t i o n  o f  d i a m o n d i f e r o u s  c l a y .

of the first treatment pan is led to the circum
ference of the second treatment pan which 
is a counterpart of the one already described.

Sizing.—The sizing trommel used is 16 ft. 
in length overall and its outside diameter 
is 2 ft. The screening fitted to this trommel 
is of four different meshes as follows : 4 ft. 
of twill bronze sand screening ; 4 ft. of 2 mm. 
aperture screening ; 4 ft. of 4 mm. and 3 ft. 
of 7 mm. A water jet is used at the feed end 
and a spray runs the entire length of the 
trommel which is laid at an angle of 7° 
to the horizontal.

Jigs .—The plants used at Atiankama are 
capable of feeding four jigs under ordinary 
circumstances. Two of these are four- 
compartment jigs and two two-compartment. 
The jigs are of the Harz type.1 Jig screens 
are constructed of wire-woven brass and are 
secured to their wooden frames by means of 
copper tacks which do not readily corrode. 
Screens must be kept drum tight for best

1 R. H . R ichards, “  Ore Dressing ” (McGraw- 
Hill), Vol. I, Chap. X IV , p. 507.

Water Supply.—A Ruston centrifugal pump 
running at 1,100 r.p.m. pumps circulating 
water from the settling pool to tanks at the 
top of the plant. This pump has a capacity 
of 5,000 gallons per hour. The make-up 
water amounts to roughly 3,700 gallons/hour. 
Since installation of the puddler machine it 
has been necessary to augment this water 
supply by 50 gallons/min. by using a pulso- 
meter pump taking its steam from the 
puddler engine.

Power.—The engine driving the pan plant 
is of 45 b.h.p. ; has two cylinders 1 \ in. 
in diameter and operates at 150 lb. pressure 
per sq. in. The governor used is the Pickering 
Auto and the driving wheel speed is 165 
r.p.m. The engine is mounted on four road 
wheels to facilitate transport. The fuel 
burned is wood, mainly African mahogany 
and odum—200 cu. ft. of this fuel is used 
per day of 10 hours in this engine.

The engine driving the puddler machine 
is essentially the same in design, it being 
of 60 b.h.p.
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Treatment of Free Gravel.—The method of 
treating diamondiferous wash or gravel 
is not without interest (Fig. 7). The elevator 
belt carries gravel up to the washing trommel 
feed chute where it meets a jet of water ; 
the gravel slides into the trommel. Inside 
this unit the wash tends to slide to the 
discharge end and in doing so encounters 
flanged baffles with saw-like edges. Rods 
arranged in threes hasten the breaking-up 
of the gravel. At the discharge end of the
trommel all material in. sieve falls
through the screened section being sprayed 
with water the while. At the same time all 
m atter +  f  in. sieve passes over the trommel 
end into the oversize tailings hopper. All

-  Flo w

clay balls which survive the washing trommel 
are recovered and re-treated. Gravel falling 
through the trommel screen is guided by 
the trommel apron into a 6 in. launder 
feeding the first treatm ent pan with its 
rotating tynes. Here a sorting goes on by the 
aid of centrifugal force, the concentrate, 
that is, diamonds, garnetiferous sand, stauro- 
lite, ilmenite, etc., are whirled, by reason 
of their comparatively high specific gravities, 
to the circumference of the pan. At the same 
time lighter m atter, such as quartz and more 
finely divided material, flow over the lip on 
the inner rim of the pan and so by way of a 
6 in. launder to the second treatm ent pan. 
The native in charge of the first treatment

S h e e t -

S hutc

Elev ato r

Washing T r o m m e l
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pan, by watching the stirring or round 
tyne, knows when to draw off concentrates 
at the extractor spigot. When a black wake 
shows behind this tyne a spigot product 
is ready, though in washing gravel where 
there is a dearth of black concentrates it is 
sometimes advisable to draw off at regular 
intervals. Concentrate is run into headpans 
and is carried to the sizing trommel. If 
input material in the pans is too sandy the 
tynes eventually jam and have to be dug 
out before concentration can re-commence. 
When there is danger of this happening it is 
found that feeding overburden now and again 
effects a cure—the ideal puddle is muddy. 
Ninety per cent, diamond recovery is got 
from the first treatment pan. Meanwhile 
the wash which has overflowed to the 
second treatment pan goes through the 
same process, the native in charge drawing 
off at longer intervals. The spigot product 
of the second pan is more finely divided 
than that of the first pan ; roughly 10% 
recovery of diamonds comes from the 
second pan.

The overflow from the centre of No. 2 
pan flows to dewatering trucks which are 
fitted with pipes or weirs in their sides 
over which water decants. The trucks when 
full are trammed to the tailings dump for 
unloading. Much of the water returns by 
launders to the settling tank where it is 
pumped to the tanks at the top of the plant 
for re-circulation.

The next process to be considered is the 
sizing or grading of concentrate. This is 
done in the sizing trommel already described. 
The pan spigot product is placed in the feed 
chute where it is fed with water to the 
trommel. The spray of water along the 
length of the trommel retards blinding of the 
screening, but even so the 2 mm. sieve screen 
usually blinds badly if the native in charge 
stops tapping it for any appreciable length 
of time. Care must be taken that this boy 
is not over energetic in his attentions because 
holes in screening spell bad sizing.

Below the sizing trommel are four bins, 
nam ely : (1) for fines -  2 mm. sieve;
(2) for medium gravel — 4 mm. sieve;
(3) for coarse gravel — 7 mm. sieve. All 
m atter +  7 mm. sieve falls out at the end 
of the trommel into the oversize bin. The 
sized product or concentrate is now carried 
to the appropriate jig feed box.

Puddling of Clay.—Before considering the 
question of jigging it is necessary to discuss 
the operation of puddling stiff clays. As

clay, especially when wet, is difficult to 
remove from trucks the tendency is to make 
the feed to the puddling machine intermittent 
if only one chute is used. To overcome this 
difficulty a double chute was designed and 
by this means while the elevator belt is 
being fed from one chute a truck can be 
unloaded into the other. In this way a 
continuous feed is maintained. Clay travels 
up the elevator belt and falls on to a bar 
grizzley and while being flushed with water 
it is pushed through the bars by boys using 
spades. All oversize boulders are carefully 
washed clean in the feed water. On falling 
into the puddler box the clay is met by 
rotating beater bars which revolve at a speed 
of 135-150 r.p.m. Soon the clay approaches 
a mud in consistency and as water flows in 
it is carried the length of the box and out 
over a wooden baffle into a launder giving 
access to the shaking table. The impact side 
of a puddler box is lined with rubber which 
prevents the breakage of diamonds during 
the puddling operation. The shaking table 
is fitted with f  in. mesh screening and all 
material passes under a strong spray of water. 
Oversize tailings drop into a hopper for 
the purpose and the wash falling through the 
screen flows to the first treatment pan already 
described.

Jigging of Concentrates.—From the jig 
feed box the concentrate passes into the 
jig bed by gravitation ; the heavier and 
larger particles gradually find their way down 
to the jig screen whilst quartz and material 
of like specific gravity concentrate on the top 
of the jig bed and eventually pass over the 
tailboard of the first compartment to the 
next one, where the process is repeated. 
All the largest concentrates are found in the 
first compartment of each jig and hence the 
majority of the diamonds. Occasionally 
the largest diamonds may be found in the 
second compartment, that is if they are 
cleavage plates of octahedra or flat twin 
crystals which present a greater surface to 
the flow of water. When a jig is ready to 
“ clean up ” black concentrate should 
just be seen starting to pass over the tail of 
the first jigging compartment. The jig 
then is stopped, the feed water cut off and 
the jig bed dewatered by opening the spigot 
at the bottom of the jig hutch or well.

The first operation is to scrape obvious 
tailings from the top of the jig bed ; next 
the middlings or indeterminate matter is 
scraped off and returned to the jig feed box 
for re-treatment. Concentrate next is
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cleaned out into headpans, and the final 
cleaning of the screen is effected by means of 
a wire brush. After every “ clean up ” 
the jig screens are examined by the head 
jig-boy or European in charge before jigging 
is resumed.

Europeans are generally expected to be 
present when jigs are cleaned up to obviate 
pilfering. The jig treating the largest size 
of gravel is at all times cleaned up by the 
European, and it is advisable that this 
jig be locked in some way when treatment 
is in progress. After a little practice even 
fragmentary diamonds can be picked out 
by their greasy lustre and those displaying 
crystalline form are also easily recognizable. 
Generally speaking, concentrate recovered 
is in the proportion of approximately 0-8% 
to 1% of the entire wash treated. The 
minerals found in concentrates have already 
been mentioned, but those most generally 
found are garnetiferous sand, ilmenite, 
magnetite, quartz, muscovite, biotite, 
staurolite and occasionally particles of gold.

Sorting.—After concentrate has been 
cleaned up in the jigs it is sent to the sorting 
sheds. The term sorting here used must not 
be confounded with classification or grading, 
as it merely means “ a picking out.” Labour 
employed for this task comprises native 
women and girls, and young girls frequently 
make excellent sorters as their eyes are 
generally much sharper. To sort concentrate 
it is placed in a headpan, the inner surface 
of which has been smoked or dulled over a 
slow wood fire. The pan is filled to approxi
mately i th  of its capacity, the concentrate 
being stacked on the side of the pan farthest 
from the sorter ; next a small amount of

clean water is poured into the headpan to a 
depth of about one inch. Using a bamboo 
splinter the concentrate is scraped through 
the shallow water. When a diamond is 
scraped through the water it gives a flash 
and so can be picked out. As there is a wide 
margin of refractivity between the diamond 
and water (n respectively 2-52 and 1-33) 
the phenomenon of the flash is easily 
accounted for.1 Sorting cannot be carried 
out in bright sunlight or in artificial light. 
Sorters place the diamonds recovered in 
small galvanized iron boxes in the lid of 
which are funnel-like tubes down which 
the stones are dropped. These receptacles, 
which are clamped to the sorting bench, 
have removable trays inside and can be 
opened only by the European in charge. 
Concentrate which has been sorted once is 
placed on a special dump and it is from this 
stone that re-sorters draw their concentrate. 
Re-sorters generally work on contract, to 
obtain a fixed number of stones per mark or 
day’s task. The re-sorting or concentrate 
may be carried out three or four times. 
The magnetic separator is now being used 
with success, and makes the employment of 
larger numbers of sorters unnecessary.

The final sort or clean-up is carried out by 
the European in charge, who weighs the 
stones by sizes and reports his recovery and 
yardage treated to headquarters.

The author gratefully acknowledges the 
encouragement and advice given him by 
Mr. G. P. Ashmore, of the West African 
Diamond Syndicate, and by Professor 
Henry Briggs.

1 K raus and  H olden, “ Gems and  Gem M inerals ” 
(M cGraw-Hill), Chap. IV.

T H E  L A K E  S U P E R IO R  IRON O R E  INDUSTRY
By R O BERT S. LEWIS

The author, who is professor of mining in the University of U tah, deals with some economic features of this
enormous industry.

The Lake Superior iron region comprises 
the Menominee, Marquette, Gogebic, Cuyuna, 
Mesabi, and Vermillion ranges in the United 
States and those in the Province of Ontario, 
Canada. The Canadian deposits are not 
being worked at present. In general, the iron 
formations are Pre-Cambrian cherts or 
jaspers, thought to be derived from sedi
mentary rocks containing about 25% iron, 
in which the iron was originally present as a 
carbonate or silicate, but which later became

oxidized. These formations were folded and 
faulted, and intruded by igneous rocks. 
Circulating waters carried away silica in 
solution, leaving behind the iron oxide as a 
porous material which slumped together to 
form the iron ores. In places, the original 
iron content has been enriched and locally, 
through alteration, the ore is a hard magnetite 
or hematite. Most of the ores are a soft 
limonite or hematite. The region is almost 
entirely covered with glacial drift. The first
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B e s s e m e r  O r e s

Range
Mesabi . 
Verm illion 
Cuyuna .
Gogebic 
M arquette  
M enominee (1929)

Mesabi .
Vermillion
Cuyuna
Gogebic
M arquette
Menominee

Cuyuna .
M arquette
Menominee

Gogebic
M arquette
Menominee

Mesabi . 
Cuyuna 
Gogebic 
Menominee

Long
Tons.

9,998,773
1,195,884

179,806
1,814,231

99,767
91,241

Iron,
Natural.
54-21%
58-12
53-18
54-14 
57-30 
54-58

Phos.
•039%
•043
■044
•041
•042
•045

Silica.
8-28%
6-14 

12-53
7-41 
6-72 
5-12

Non-Bessemer, Low Phosphorus (Under 0-18%)
24,825,865

458,905
238,020

3,847,705
2,796,831
1,406,949

50-12
58-26
50-14
52-09
53-59 
51 -37

•073
•098
•125
•081
•100
•063

7-86
7-13

10-52
7-23
7-89
9-47

M n.
-40%
•12
•16
•36
-15
•20

•76
•11
•53
•75
•32
•23

Non-Bessemer, H igh Phosphorus (Over 0-18%) 
419,866 51-17 -262 8-33
508,736 50-64 -273 7-95

3,010,842 51-25 -48 6-72
Siliceous Ores (Silica 18% and over)

32,469 32-25 -052 38-59
844,795 35-92 -048 41-43

11,902 43-65 -04 30-00
M anganiferous Ores (Manganese over 2%) 

57,179 41-07 -131 9-46
1,145,830 37-34 -245 8-83

782,479 49-73 -061 9-39
369,147 45-06 -542 7-79

1 -10 
■47 
•31

•35
•14
■12

3-44 
9-02
4-10 
4-85

Moisture.
9-75%
6-71

10-23
11-07
7-84 
6-30

13-16
5-14 
9-12

12-95
9-67
6-95

9-34
12-5
8-55

8-93 
3-97 
3-0

17-42
15-19
9-65 
7-23

ore-bodies found had visible outcrops, but 
prospecting is now more difficult owing to the 
covering of glacial drift and areas of thick 
vegetation. Toward the western end of the 
Mesabi range the silica content of the ores 
is high. Such “ wash ” ores require con
centrating to form saleable products. At the 
eastern end of the range are large tonnages 
of low grade magnetite ores. The Cuyuna 
range is noteworthy because of the high 
manganese content, up to 35%, of some of 
its ores.

The Lake Superior Iron Ore Association 
classifies the ores into five main divisions : 
Bessemer ores containing less than 0-045% 
phosphorus, low phosphorus non-Bessemer 
ores with phosphorus under 0-18%, high 
phosphorus non-Bessemer ores of more than
0-18% phosphorus, siliceous ores containing 
over 18% silica and manganiferous ores 
which contain over 2% manganese.

The average analysis of ores from the 
various ranges for 1928 is given in the 
accompanying table.1

Iron, natural, is the iron in the ore taking 
into account the condition of the ore at the 
time of sampling. Thus for an ore containing 
58% iron, on a dry basis, and 11% moisture, 
the' iron natural is (100% -11% ) x  58 =

i F rom  Mining D irectory  of M innesota, 1930, by 
j .  J . Craig, U niversity  of M innesota, Bulletin  21.

51-62%.1 The ton used in the iron industry 
Bessemer and non-Bessemer ores, the common 
is the long ton of 2,240 lb. In valuing both 
basis of calculation is 51-5% iron natural for 
both classes, but with 0-045% phosphorus 
(dry) as the maximum limit for Bessemer 
ores. For the iron content, the “ base unit ” 
is found by dividing the base price by the 
natural iron content. Thus the base unit, for 
a base price of $4.50 a ton at the unloading 
ports on lake Erie, would be $4.50/51.5 =  
$0.08738.

For ores containing more than 51-5% iron 
natural, the value is found by multiplying 
its iron content by the base unit. An ore 
containing 55% iron natural would be worth 
55 X $0.08738 =  $4-81 per ton.

For an iron content below the guarantee 
of 51-5% iron natural deductions are made.

Iron Content. Deductions.
51-5 to  50% Base u n it or §0-08738
50 to  49%  150% of base u n it or 0-13107
Below 49% 200% of base u n it or 0-17476
The deductions for an ore containing 47% 

iron would be :■—
51-5 to  50 = 1 - 5  un its x 0-08738 =  0-13107
50 to  49% =  1 un it x 0-13107 =  0-13107
49 to  47 = 2  units x 0-17476 =  0-34952

0-61166

1 " The Iron  Ore of L ake Superior,” by  Crowell 
and M urray, 1927, contains m uch inform ation on 
th e  industry .
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The value of the ore is then the base price 
of $4-50--61166 =  $3-89. For Bessemer 
ores, there is a bonus if the phosphorus is 
below the guarantee of 0-045%. This bonus 
is variable, but ranges from $0-008 for 0-044% 
phosphorus to $0-71 for 0-005% phosphorus.

Commonly, manganese under 5 to 6% is 
counted as iron. Ore containing more 
manganese receives a special price, but a 
guarantee is required for both the iron and 
manganese contents. Siliceous ores, contain
ing over 18% silica, are sold at special 
prices.

M in in g  O p e r a t i o n s . —The deepest mines, 
reaching to some 2,500 ft., are on the 
Marquette range. On the other ranges the 
mines are shallower, especially on the 
Mesabi range where 500 ft. is about the

Wabigon mine at Buhl, Minn., electrified in 
1924 and the Mesabi Chief mine at Kewatin, 
Minn., electrified1 in 1928-29. Stripping 
shovels have 8 cu. yd. dippers and shovels 
working in ore have 4 cu. yd. dippers.

The open-pit mine at Hibbing is the 
largest open-pit iron mine in the world. 
Comprising an area of 1,060 acres, its 
dimensions are as follows : length 2-5 miles, 
width to 1 mile, greatest depth 350 ft. It 
contains 66 miles of standard gauge track. 
Stripping was started in 1895, and to May 1, 
1930 a total of 103,244,400 cu. yd. of stripping 
and 204,116,753 tons of ore had been 
removed. Both steam and electric shovels 
are used, sixteen in all. The benches of the 
pit vary in height from 20 to 70 ft., with 25 
to 30 ft. as the average.

F i g . 1 .— S t e a m  S h o v e l  l o a d i n g  o r e  f r o m  S t o c k - p i l e  : M a a s  M i n e , C l e v e l a n d  C l i f f s  I r o n  C o .

limiting depth. In some localities the dip of 
the ore is such that open-pit and underground 
mines adjoin each other. Open-pit mining 
predominates on the Mesabi range. As a 
general ratio, where the vertical depth of 
stripping does not exceed 2 ft. for each 
foot in thickness of ore, 1 cu. yd. of stripping 
to 1 ton of ore is taken as the limit for open 
pit mining. As large scale operations reduce 
costs, this ratio has been exceeded a t some 
open-pits. A 1 to 1 slope for the sides can be 
used in the average overburden, but in case 
fine sand, swamp material or where much 
water is present this slope must be flattened 
to 2 or 2-5 to 1. Of some 100 producing 
mines on the Mesabi Range nearly two thirds 
are open-pit mines. These mines produced 
nearly 80% of the ore mined on the range 
in 1928 and some 10 mines supplied half the 
production from the range.

Two open-pits are fully electrified ; the

At the Susquehanna mine, adjoining the 
big pit, steam locomotives had been hauling 
ore out of the pit over some two miles of 
track on a 4% grade. To lessen the cost of 
operation a 5 compartment shaft has been 
sunk about 150 ft. from the wall of the pit 
and a connecting haulage tunnel has been 
driven to the shaft. Differential Steel Car 
Company’s motorized cars, operating under 
600 volts d.c., are used to pull 6 trailer cars. 
Both motor car and trailers hold 4 \  cu. yds. 
each and can be dumped on either side. The 
motorized train saves some 18% in weight, 
when light, and 10% in weight, when loaded, 
over the steam equipment formerly used.

The principal methods of mining used 
underground are top slicing, sub-level caving,

r  See description in  “  Some R ecent D evelopm ents 
in  Open P it  M ining on th e  M esabi R ange,"  b y  E  E  
H unner, Tech. P ap er No. 333 Am. Inst. Min. and 
Met. Engns.
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and sub-level stoping. For the hard ores, 
where the surface cannot be disturbed, 
approximately half the ore must be left in 
place. In top slicing, the use of wire fencing 
placed over the timber floor after a slice 
has been mined largely prevents accidents 
from falling rock during the mining of the 
slice below. Commonly, 4 in. Ellwood fence 
netting, type F, is used.

Open-pit mines are either shut down in 
winter or work in them is confined to 
straightening up the pit and doing some 
stripping. The underground mines work 
throughout the year, but due to the Great 
Lakes freezing in winter, the ore is placed in 
stockpiles. When lake traffic opens in the 
spring, steam shovels are used to load the ore 
into railroad cars (Fig. 1). Stockpiles are 
made at a number of mines by running 
automatic-dump cars out from the shaft over 
either wooden or steel trestles. Wooden 
trestles are cheaper, but are practically 
destroyed by steam shovels while loading the 
ore. Steel trestles are more permanent and 
economical. The illustration (Fig. 2) shows 
a steel trestle averaging about 35 ft. in 
height. The columns are 114 ft. apart and 
carry two tracks, 20 ft. centre to centre. 
The arms of the columns are designed to 
carry a load of 10 tons each. The columns are 
made from J  in. boiler plate and are filled 
with concrete. They are 4 ft. in diameter 
at the top and 6 ft. in diameter at the 
bottom and are bolted to a concrete base. 
The wooden cars hold 65 cu. ft. or 4 tons. 
They dump to the side and are automatically 
operated by a bumper block placed at any 
desired point along the trestle. The cars are 
pulled out on the trestle by an endless rope 
which operates continuously, but the cars

F i g . 2 . — S t e e l  t o w e r  f i l l e d  w i t h  c o n c r e t e  i n  
S T O C K -P IL E  C A R R Y IN G  A B O U T 2 ,0 0 0  TO NS O F 
O R E  P E R  L IN E A R  FO O T O F  T R E S T L E .

return under the influence of gravity, so the 
trestles slope slightly toward the shaft. The 
stockpile shown contains about 2,000 tons 
per lineal foot of trestle.

Due to the severity of the winter, many 
mines have a covered track through the 
timber yard (Fig. 3). Doors open along the 
sides and the mine timbers, which have been 
stacked in large piles, are rolled on to a timber 
truck. The track leads into a concreted 
tunnel, which extends some distance out from 
the shaft, starting at a point some 30 ft. 
below the surface. Men walk down steps 
from the change room to this loading station, 
and thus avoid being chilled by the cold air 
on the surface.

Many mines are operated on leases from 
the land or fee owners and the royalties paid 
constitute an important part of mining costs 
(Fig. 4). The owners or their agents maintain 
a close watch over underground or open-pit 
operations and are interested in securing 
complete extraction of the ore, if this is 
possible. One company, which crushes and 
screens its ores, maintains four separate 
dumps, one for each lease in the mine.

F i g . 3 . — M i n e  t i m b e r  a n d  c o v e r e d  t r a c k  t o  s h a f t  : A t h e n s  M i n e ,  C l e v e l a n d  C l i f f s  I r o n  C o .
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Another mine has favourable royalty terms, 
but a short term lease. Power is supplied 
over three separate lines to insure 
uninterrupted service. Spare steam pumps 
are placed near the electric pumps in the 
mine and, in case electric power is cut off, 
a steam locomotive can be connected to the 
steam line near the collar of the shaft to 
prevent flooding of the mine.

For underground mines on the Menominee, 
Gogebic and Marquette Ranges in Michigan, 
the State Tax Commission gives the following 
costs for 1929 1 :—
Mining, pe r to n  . . . $1-32
T axes . . . . .  -21
General overhead . . . -14
T ransport . . . .  1-39
M arketing . . . .  -05
R o y a lty  . . . . -15
In te re s t on borrowed cap ital . -01
T otal costs . . . .  3-55

to $1-84
•29
•27

1-45
•095
•36
•03

4-23
Average Costs for Open Pit and Under

ground Mines, Mesabi Range.2

F i g . 4 . — L a r g e  o p e n - p i t  i r o n  m i n e , H i b b i n g - 
M i n n e s o t a , s h o w i n g  d i f f e r e n t  l e a s e s .

Thus it is evident that the future supply of 
iron ore must come more and more from the 
large reserves of low-grade ore. The methods 
of treating these ores are : drying, sintering

Labour. Supplies. Mscl. Development. 
Open P it  . . $0-146 0-148 0-165 *0-305
U nderground . . 0-947 0-428 0-220 0-089

* Includes stripp ing  costs.

The following costs are taken from U.S.
Bureau of Mines Information Circulars 
#6410 by C. A. Jackson and //6138 by Lucien 
Eaton.

Royalty. T  otal.
0-438 $1-202
0-466 2-150

Direct M in ing
Tons per M an  

Sh ift all
Costs per Ton Underground
of Ore Hoisted. Labour.

$1-165 7-49

1 -095 8-87
1-366 7-77
1 -537 5-72
1-279 5-98

1-412 6-10

Parallel top  slicing, 
scraping to  cars.

Parallel top  slicing, 
scraping to  chutes 

R adial top  slicing .
Sub-level caving .
Sub-level caving .
Room  and  pillar, 

h ard  ore

B e n e f i c i a t i o n  o f  L o w - g r a d e  O r e s . —  
The present system of taxing ore reserves 
has resulted in limiting the developing of ore- 
bodies to the immediate needs of mining and 
no farther, but it is felt that within 15 or 20 
years there will be a scarcity of ores of 
sufficiently high grade for direct shipping, 
especially if the yearly output should be 
increased. (Shipments reached the peak of 
65,204,600 tons in 1929.) If the mines were 
worked to maximum capacity the present 
yearly output could be nearly doubled.

1 Costs and  P ro d uction  of M ichigan Mines. F. G. 
Pardee. Eng. and M in . Jour., Aug. 9, 1930.

2 T he Mesabi R ange. W . L. T aylor. M in . 
Cong. Jour., October, 1929.

and nodulizing, crushing and screening, and 
washing, including jigging in some cases. 
Drying is used to remove part of the water 
from ores of high moisture content, say from 
12% down to about 7%. Sintering and 
nodulizing are used to agglomerate fine 
material. Crushing and screening removes 
the larger pieces of waste from the ore. By 
washing and jigging much sandy waste can 
be eliminated. At present, magnetic con
centration is not being used. In  1923 more 
than eight and a half million tons of ore were 
beneficiated. In 1929 the following tonnages 
of beneficiated ores were shipped from 
Minnesota.
From  w ash in g 1 . . . 5,874,028 or 36-7%
From  jigging . . . 84,000 0-5
From  sin tering  . . . 224,063 1-4
From  dry ing  . . . 341,759 2-4
From  crushing and  screening 9,455,553 59-0

15,979,403 100-0

The above tonnage constitutes 33-7% of 
all the ore shipped from the Mesabi, 
Vermillion and Cuyuna ranges in Minnesota. 
In 1926, the tonnage of beneficiated ores 
from Minnesota was 15,1010,77 tons as 
against a combined total of 6,423,990 tons 
from Michigan and Wisconsin mines.

1 Mining D irectory  of M innesota, 1930. J . J 
Craig. U niv. of M innesota B ulletin  21.
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As an illustration of the results secured by 
washing ores, the following table covers a 
nine year period of operation of the Hill- 
Trumbull concentrator at Marble, Minn.

Marquette, and Escanaba. The docks range 
in length from 900 to 2,304 ft. The largest 
docks are 84 ft. high and have 384 ore- 
pockets of 400 tons capacity each. The

Tons.
4,636,237
2,988,095

Iron.
43-70%
59-78

Phosphorus. Silica. 
0-046%  31-30%
0-059 7-46

Crude Ore trea ted  1 .
Concentrates produced

Average percentage recovery in tonnage 
Average percentage recovery of iron

Washing the sandy ores1 has been practised pockets are 12 ft. wide, 
for 20 years and millions of tons of tailings

64-45%
88-17%

have accumulated. Tailings originally con
tained from 20 to 25% iron, but fine sand 
and slimy iron were carried away by wind 
and water to the edges of the ponds or 
outside by floods. The remaining natural 
concentrate now assays 45 to 50% iron. 
Concentration tests on this material have 
shown favourable results.2

T r a n s p o r t . —By far the greater part 
(97%) of the ore from the mines, goes by rail
way to the docks at the loading ports of 
Two Harbors, Duluth, Superior, Ashland,

1 Beneficiation of H ill-T rum bull Mine Ores. H. C. 
Bolthouse. M in . Cong. Jour. Oct. 1929.

2 C oncentration T ests on Tailings from W ashing 
P lan ts of th e  Mesabi R ange, M innesota. F. D. 
DeVaney and  W . H. Coghill. U.S. B ureau of Mines 
R eports of Investigations, 3052.

This distance 
corresponds with the 12 ft. spacing of hatches 
on the ore-carrying steamers. The four 
railway tracks on the top of the dock will 
accommodate 384 cars at one time. The map, 
Fig. 5, shows the tonnages handled by the 
different railways and also the distribution 
of the ore to the various unloading ports on 
the Great Lakes.

Freight rates from the ranges to the 
loading docks are as follows : To Marquette 
$0-54 to $0-60 per ton, to Escanaba and 
Ashland $0-72, and to Duluth, Superior, 
and Two Harbors $0-81 per ton. The number 
of boats to be loaded at a dock within the 
next 24 hours and the desired cargo are 
known. Since the boats must be loaded to 
within 1% of the desired analysis on which 
the ore is sold, the ore trains must be made 
up to give the desired cargo. For this reason, 
the railways have supporting yards from 1 to

S H IP M E N T  OF IRON ORE 
FROM M IN ES TO LOWER LAKE PORTS
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8 miles distant from the docks. At these 
yards, the cars of the incoming trains from 
the mines are sorted to make up trains of a 
desired ore content. Cars are sampled at the 
mines and usually the samples are combined 
in composite five-car lots for analysis, the 
reports of which are sent to the yards. The 
largest yard is that of the Duluth, Missabi 
and Northern R.R. at Proctor, 8 miles from 
Duluth. Its capacity is 1,500 empty cars 
and 2,800 loaded cars. Trains are made up 
into lots of from 75 to 100 cars, which range 
in capacity from 30 to 100 tons. The writer 
was in Duluth just after the Fourth of 
July, 1930. Because of the holiday delay 
there was an extra rush of business. From 
7 a.m. Saturday to Monday noon 44 steamers 
were to be loaded, and from 7 a.m. Saturday 
to 7 a.m. Monday 4,400 cars were to be 
unloaded. For 1929, the average cargo of 
iron ore was 9,494 tons. In August 1929, the 
steamer James Pickands carried 14,436 tons 
from Escanaba to South Chicago.

Loading charges at the docks total 10 cents
Marquette.

Bessemer . . . $4-80
Non-Bessem er . . 4-65

per ton for unloading, storing in docks, and 
loading into steamer, if the boat reaches the 
dock within 10 days from the arrival of the 
cars at the dock. The lake freight from Two 
Harbors, Duluth, Ashland and Superior to 
the Lake Erie ports is 70 cents per ton, from 
Marquette 63 cents per ton and 52-5 cents 
per ton from Escanaba. I t  is 42 cents from 
Escanaba to Chicago. Unloading at the 
lower lake ports costs 13 cents per ton from 
hold to rail of vessel, and 8 cents a ton from 
rail of vessel to railway car. If the ore is 
taken to stockpiles, the charge is 20 cents a 
ton from rail of vessel, and a charge of 
13 cents a ton is made for loading cars from 
stockpiles. In general, there is a loss of 1% 
of ore from the mines to the railroad cars at 
the unloading ports.

Railway rates from Lake Erie ports to the 
furnaces varies from $3-16 per ton from Erie 
to Lebanon, Pa., to 74 cents a ton from 
Cleveland to Columbus, Ohio.

Base prices for iron ore at the lower lake 
ports in 1929 are given below :

Gogebic. Vermillion. Mesabi.
$4-80 $4-80 $4-65

4-65 4-65  4-50

Menominee.
$4-80
4-65

BOOK REVIEW S
Zinc and Lead Deposits of Canada. By

F. J. A l c o c k .  Geological Survey of 
Canada Economic Geology Series No. 8. 
Paper covers, 406 pages, illustrated, 
with map. Price 75 cents. Ottawa : 
Department of Mines.

It was the experience of the reviewer, 
during the three months he spent on various 
mining areas in British Columbia two years 
ago, that his only sources of reliable informa
tion about old mining properties were the 
various publications of the Mining Depart
ment of Canada, in particular their bulky 
Annual Reports, and the very useful and 
valuable volumes published under the 
general title " Economic Geology Series ” , 
of which the present work forms No. 8.

A book of this kind, covering the zinc and 
lead deposits of so vast a country as Canada, 
is largely a compilation of what has already 
been published by the officers of the Mining 
Department. It is, however, something 
more than this, for the author has exercised 
sound judgment in retaining brief, but useful, 
descriptions of interesting mineral occurrences 
on small unworkable properties and has 
omitted long descriptions, not now of

interest, of properties which once loomed 
largely in the public eye. Where the 
evidence is sufficient, conclusions as to the 
genesis of the ore and the temperature 
conditions which obtained during mineraliza
tion, are given clearly and concisely. The 
first chapter gives, in seven pages, a brief 
and interesting historical sketch of lead and 
zinc mining, a list of the various lead and 
zinc minerals, and a generalized statement 
of the Canadian production. The mineralogy 
of lead and zinc occupies the 12 pages of 
Chapter 2, and the modes of occurrence of 
lead and zinc ores are well summarized in 
the 21 pages forming Chapter 3. Chapters 
4 and 5 make up the main portion of this 
book of 406 closely, but clearly, printed 
pages. Chapter 4 contains descriptions of the 
lead and zinc mining areas of Eastern Canada, 
carefully summarized within 185 pages; 
and Chapter 5 those of Western Canada 
which, although of far greater economic 
importance than the former, occupy only 
133 pages. The clear reproduction of the 
8 map-plates and 34 photographs which 
illustrate the volume, reflects credit on the 
publishers.

This carefully summarized and well 
annotated account of the lead and zinc



deposits of Canada is based on information 
that was available to the author before the 
close of 1928, and the latest statistics given 
at the end of the book are for the year 1927.

W i l l i a m  R. J o n e s .

Handbook of Cornish Geology. B y
E. H. D a v i s o n .  2nd edition. 
Paper boards, 114 pages, illustrated, 
with map. Price 6s. Truro : Oscar
Blackford.

The second edition of this handbook 
contains ten chapters of letterpress, a useful 
bibliography, and ten illustrations. It 
will be welcomed by students and also by 
the general public for it supplies a concise 
and clear account of both the geology and 
the lodes of the Duchy. Readers who in 
the past have attended the Summer Course 
of the Camborne School of Metalliferous 
Mining under the guidance of the author 
will have many pleasant memories of 
their journeys brought back to them by this 
book.

The author first deals with the Lizard 
and supplies an outline of the coloured 
Geological Survey map by Sir John 
Flett : then with the stratigraphy of
Cornwall and points out some problems that 
await solution, for instance, the age of 
Hill’s Portscatho-Mylor-Falmouth Series and 
of the Grampound-Manaccan Beds. He 
next briefly describes the basic igneous 
rocks, but one would like further details 
as to the difference in character between 
the proterobases of the Padstow area and 
those of St. Minver (pp. 34, 35). His account 
of the granites, hypabyssal rocks and the 
contact alteration is clear and useful. The 
tables in Chapter V III seem, however, to 
require some explanatory notes, for example, 
on p. 57 as to why “ calc-flinta ” is included 
as a product of tourmalinization. The list 
of localities where typical sections can be 
examined is likely to prove of value to 
visitors.

The economic geologist will read with 
profit the chapters on the lodes of Cornwall 
and the china clay deposits and will also 
find the map at the end of the book useful 
for reference as it shows the position of the 
working, and of a number of the old, mines. 
Some printer’s errors have escaped correc
tion, but these do not detract from the 
interest and value of the book.

H e n r y  D e w e y .

Handbuch der Geophysik. Vol. I ll ,  
Part I. Paper covers, 570 pp., illustrated. 
Price, 48 RM. Berlin : Gebriider
Borntraeger.

In reviewing earlier parts of this handbook 
special mention has been made of the 
comprehensive and interesting manner in 
which the subject has been treated. 
The part now under review is the 
work of four contributors, each dealing 
with a branch on which he is a specialist 
and the high standard reached in the previous 
parts has been well maintained, as might 
be expected from such authors as Gutenberg, 
von Wolff, Born and Hess.

After a short introductory section on the 
strength of the earth’s crust by Gutenberg, 
von Wolff, in an authoritative treatment 
extending over 300 pages, discusses the 
plutonic and volcanic theories in detail. 
The next section, by Born, is devoted to 
movements of the earth’s crust, and starting 
from the elementary conceptions of stress and 
strain, gradually leads up to a consideration 
of some of the more complicated movements. 
This is followed by a section by Gutenberg 
on the various geotectonic hypotheses, 
while the book concludes with a section on the 
mechanical action upon the earth’s crust 
of ice, water, and wind.

This part of the work should prove of 
particular interest both to the geologist 
and the geophysicist, while to the applied 
geophysicist, who is concerned with the 
location and delineation of structural features, 
it will provide a valuable exposition of the 
causes and occurrence of the irregularities 
which it is his function to locate.

H. S h a w .

Verwertung magnetischer Messungen 
zur Mutung. By P r o f . A l f r e d  
N ip p o l d t . Cloth, octavo, 74 pages, 
illustrated, with 36 plates. Price 16.50 
RM. Berlin : Julius Springer.

This is a publication of an unusual type 
written for the practical man who, after the 
completion of a geophysical survey by the 
magnetic method, is desirous of interpreting 
the results of his survey. In modern 
publications on geophysics detailed instruc
tions are frequently given on the methods 
of conducting observations and on field 
procedure, but with the exception of 
occasional theoretical papers of an abstruse 
nature, little is published concerning the art 
of evaluating the measurements and inter
preting their actual significance. This is
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attributed by Nippoldt to the fact that the 
technique of interpretation is regarded as the 
“ trade secret ” of the exploration companies. 
In this small book the author has endeavoured 
to place the information available before the 
mining engineer in a form such that it is 
readily adaptable to varying practical 
conditions. The main portion of the book 
consists of tables and curves dealing with 
typical individual cases, accompanied by a 
short and simple description of each. 
Naturally all the possibilities occurring in 
nature cannot be dealt with, but a varied and 
suitable selection has been made. No 
information whatever is given on the 
instrumental or observational aspects of 
magnetic surveying, but to those who are 
concerned with the interpretation of field 
observations it should prove invaluable.

H. S h a w .

Enstehung, Veredlung, und Verwertung 
der Kohle. Lectures given at Deutschen 
Technischen Hochschule in Prague. 
Published by order of Prof. K. A. 
R e d l i c h ,  Prof. J. C. B r e i n l ,  and 
Priv.-Doz. H. T r o p s c h .  Cloth, 359 
pages, illustrated. Price 33 R.M. 
Berlin : Gebriider Borntraeger.

The book contains lectures dealing with 
coal problems of outstanding importance 
and is well illustrated and indexed. R. Heinze 
contributes the longest article, which deals 
with “ The Drying and Distillation of Brown 
Coal.” An exhaustive and critical account 
of the methods used and a statement of the 
principle uses to which the products are 
put, together with statistics showing the 
various types of retort used, and the annual 
throughput, make the article valuable. 
H. Tropsch deals with the synthesis of 
organic compounds from gaseous coal 
products in a clearly arranged and up-to- 
date chapter. Researches on the constitution 
of coal are being pursued in so many 
directions that it is impossible to summarize 
them all in eighteen pages, but the article 
entitled “ The Present State of our Know
ledge of the Chemical Structure and Origin 
of Coal ” (also by Tropsch) may be regarded 
as a careful statement of the most recent 
work. The importance attached to the study 
of the mechanism of combustion as affecting 
pulverized fuel firing and the burning of 
solid fuels generally, with the possibilities 
of mechanical combustion control are 
reflected by the inclusion in the book of 
three papers—“ On the Combustion of

Solid Fuel ” (by Loftier), “ The Szilka- 
Rozinek Pulverized Fuel Plant ” (by 
Rozinek), and “ Theoretical Basis of 
Mechanical Combustion Control ” (by J. C. 
Breinl). Of these the last is perhaps the most 
interesting. The first might with advantage 
have been enlarged to allow of a more 
detailed discussion of the principles of 
pulverized fuel firing. A chapter worthy of 
careful reading is that by W. Petraschek on 
“ The Connexion between the Properties 
of Coals and their Geological history.” A 
particularly striking article is contributed by 
H. Apfelbeck. I t  deals with the repre
sentation of ultimate analysis of coals on a 
triangular diagram, by plotting the per
centage of carbon, hydrogen, and oxygen 
along the sides of a triangle ; and the author 
indicates that such a diagram groups coals 
according to their " Inkohlung ” (Internal 
Carbonization or " Rank ”—this word is 
difficult to translate satisfactorily) in a 
convenient manner, and is valuable as an 
aid in choosing coals for a particular mode 
of utilization. An instructive collection of 
data concerning the energy requirements of 
the more im portant countries, w ith the 
distribution of coal, oil, and water power 
as means of meeting them is given by E. 
Kothny in an article entitled “ The 
Economics of Coal as a source of Energy.” 

To summarize : the book covers a wide 
field and is a valuable addition to the 
literature of fuel technology.

L. W. N e e d h a m .

Elementary Economic Geology. By
Prof. H. R i e s .  Cloth, octavo, 360 
pages, illustrated. Price 18s. 6d. New 
York : John Wiley & Sons ; London : 
Chapman & Hall.

This book has been prepared as a text
book for use in a one-term course in economic 
geology. It differs from the well-known 
larger work by the same author in that an 
attem pt has been made to emphasize the 
principles of the subject, with a corresponding 
reduction in the descriptions of individual 
localities, although a sufficient number are 
briefly described in order to illustrate the 
types of deposits to which reference is 
made. It is in this attem pt to afford the 
student a sound knowledge of the underlying 
principles of the subject, on which he can 
build the superstructure of his later 
experience and learning without ever having 
to doubt their soundness, that the author’s
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success is open to question. There are 
many things which fall within the scope of 
economic geology which are unkown and 
about which we still only speculate. Two 
notable examples are the origins of coal 
and of petroleum. Both are matters which 
have given rise to numerous speculative 
theories and to much controversy, which 
will probably eventually lead to the explana
tions which are so urgently needed. In 
educating the budding geologist, however, 
it is highly important that the gaps in 
present day knowledge should be clearly 
impressed upon his mind and that he should 
realize that there are mysteries still to be 
solved. This understood, then a leaning 
towards any particular theories on the part 
of the teacher is permissible and will be 
given its proper value in the student’s mind, 
but if that picture is not firmly impressed 
upon him in the first place he is apt to 
interpret theories as facts and accept as 
underlying principles m atter which is merely 
speculation.

To take a concrete example from the 
present book we find on page 37 concerning 
the origin of oil that “ oil is found almost 
exclusively in. sedimentary rocks ” and 
“ that the latter often contain an abundance 
of plant remains,” and on page 39 that 
“ it is generally admitted that petroleum 
did not originate in the beds in which it is 
now found.” The latter is by no means 
generally admitted and the former would 
certainly convey a picture of oil-bearing 
strata containing abundant fossil plant 
remains, though if the oil did not originate 
in those beds in which it is now found what 
the fossil contents of such rocks have to do 
with the oil is not quite clear. The origin 
of coal is attributed to the progressive 
metamorphism of peat after burial under 
sediments. This again is merely the specula
tion of one school of thought and no mention 
is made in the book to the fact that there is 
a growing body of thought which favours 
a sedimentary origin. As a condensation of 
the larger work this present book has 
undoubted value, but as a text-book for 
educational use in this country it is not 
likely to find favour, especially as the 
descriptions of individual localities given 
are almost entirely confined to American 
examples. Such examples from America 
are doubtless excellent and illuminating, but 
when the author ventures farther afield for 
his examples they become somewhat sketchy. 
The f a u x  pas of describing the great Bawdwin

silver-lead deposits of Burma under the 
heading of lead-zinc ores, which was criticized 
in the M a g a z in e  in the review of the larger 
work, is again perpetrated in the smaller, 
while the Postmasburg manganese deposits 
of South Africa escape mention under the 
heading of manganese.

For thqse who desire a concise work on 
the economic geology of America, and the 
American views on certain outstanding 
problems in economic geology, the book can 
be recommended.

M u r r a y  S t u a r t .

Outlines of Historical Geology. By
Prof. C h a r l e s  S c h u c h e r t .  2nd Edition, 
rewritten 1931. Cloth, octavo, 348 pp., 
illustrated. Price 15s. New York: 
John Wiley, and London: Chapman 
& Hall, Ltd.

The well-known group of geological text
books originally prepared by the late Louis V. 
Pirsson and Charles Schuchert has lately 
been revised by Dr. Schuchert and his 
colleagues at Yale University, while 
additional shorter volumes suitable for 
elementary geology students have been 
produced. One of these additional volumes, 
" The Outlines of Physical Geology,” written 
by C. R. Longwell, which incidentally can 
now be obtained bound up with the book 
under notice (" Foundations of Geology,” 
Pirsson, Schuchert, and Longwell, 25s.), 
was reviewed in the February number of the 
M a g a z in e .  The present notice deals with a 
rewritten edition of the elementary strati
graphy book first published in 1924 and 
designed for the use of civil and mining 
engineering students.

The letterpress is obviously designed for a 
North American public and as such, seems 
to be eminently suitable, accompanied as 
it is by a wealth of interesting and attractive 
illustrations. These comprise not only 
classical American geological sections and 
panoramas, but also restorations of the life 
of the various geological periods together 
with evolutionary series and comparative 
groups of various mammals. The collection 
of more than 50 revised reconstructions of 
North American geography at progressive 
time intervals is very instructive, as are the 
few reconstructions of world palaeography.

We feel that the student of American 
stratigraphy is fortunate to have such a book 
available for his study.

C. J. S t u b b l e f i e l d .
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The Japanese Earthquake of 1923. By
C h a r l e s  D a v i s o n .  Cloth, octavo, 
127 pages, 40 plates and diagrams. 
Price 7s. 6d. London : Thomas Murby 
and Co.

In this country, earthquakes are things 
about which little is known to the general 
public, and therefore this lucid and simple 
account of the great Japanese earthquake 
of 1923, written by one of the leading 
authorities in the world, is particularly 
welcome. The first part of the book consists 
of a general account of the disaster and 
vividly portrays the wave of death and 
destruction which, without a moment’s 
warning, swept across the country and con
verted a picturesque and unsuspecting land 
into a shambles. The second part, which 
constitutes more than half the book, 
describes, in non-technical terms, the earth
quake as a natural phenomenon and explains 
both where it originated, and why. The book 
can be recommended to all, as being an 
authoritative account of a disastrous event 
in the history of the world, written in simple 
language by a master of his subject.

M u r r a y  S t u a r t .

IMP1“ Copies of the books, etc., mentioned under the 
heading “ Book Reviews” can be obtained 
through the Technical Bookshop of The M ining  
Magazine, 724, Salisbury House, London, E .C .2.

NEWS LETTERS
BRISBANE

April 20.
Mount Isa Nearing Production.—It

has just been authoritatively stated that 
production will begin at the Mount Isa 
lead-silver-zinc mines on May 1. This 
announcement has relieved some anxiety, 
as an uneasy feeling was abroad that the 
extremely low price of lead and silver, to 
say nothing of zinc, might interfere with 
the bringing to fruition of the splendid work 
that has been done in carrying out the 
programme originally laid down. The 
completed Mount Isa mine has the most 
efficient and up-to-date equipment of any 
mine in Australia and it is expected to prove 
the cheapest producer of lead in the world. 
The newly appointed General Manager for 
the Mount Isa Company (Mr. Julius 
Kruttschnitt) recently stated that Mount 
Isa was all that had been claimed. Being

a low-grade, but large, proposition, he 
affirmed, it will need to be worked in every 
branch by the most economical means. 
Three days ago the company, for the first 
time, began using the man and supply 
shaft for transport to the various levels. 
The cage, which is a massive steel structure 
6 ft. by 12 ft. by 18 ft., is electrically lighted, 
is fitted with a telephone, and carries 35 
men, all on one floor. The main haulage 
shaft will be ready to haul ore in about a 
week’s time. At present between 1,000 and 
1,100 men are at w ork; when production 
is commenced about 1,000 will be 
permanently employed. From reports from 
the field for March, as supplied by officials 
of the Queensland Mines Department, it is 
learned that two ore trains, each comprising 
20 cars carrying 3J tons of ore, will be run 
in the haulage levels—one from the Black 
Star lode, and the other from the Rio Grande 
and Black Rock lodes. The first bullion 
train is expected to leave Mount Isa for the 
coast early in June. The bullion will be 
shipped from Townsville direct to England, 
and will be refined by the Mining Trust, 
Ltd., near London.

Mount Morgan.—A fire at Mount Morgan 
has done a considerable amount of damage 
to the surface works. The chief injury 
included the destruction of ore-bins and a 
railway bridge which gave access to the 
concentrates, and which it is estimated will 
take ¿30,000 to rebuild. The loss of the bins 
will not considerably hamper operations at 
the mine, but the bridge destroyed carried 
the elevated railway that is needed for the 
conveyance of materials to the concentrates 
which the company was about to work. 
The concentrates are the product of the 
copper leaching operations that have long 
been carried on, first by the old and then 
by the new company.

Cloncurry Field.—In spite of the 
continued low prices of metals, a large 
quantity of ore was despatched from the 
Cloncurry field, North Queensland, during 
March, the bulk of it to the Chillagoe 
State smelters. The various consignments 
averaged 17% for copper and the greater 
part of the parcels came from four mines— 
the Mount Oxide, Trekelano, Orphan, and 
Dobbyn. The highest grade ore was 
despatched by the tributer at the Mount 
Elliott Company’s Mount Oxide mine. When 
the new mineral find near Mount Isa was 
being examined for a flux proposition, assays 
showed both gold and silver. The auriferous
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area is said to cover 60 acres, and the out
cropping reef is 25 ft. wide. It is situated 
2̂  miles from the latest silver-lead 
discovery, and 14 miles from Mount 
Isa. A company has been registered at 
Cloncurry to test the country.

Mount Coolon Goldfield.—Although 
water has of late been scarce on the Mount 
Coolon goldfield, in Central Queensland, 
the English company, Gold Mines of 
Australia, that has acquired mines there, 
is pushing ahead with prospecting work. 
About 50 men are employed, mostly under
ground. One shaft on the Coolon lease has 
been sunk from 140 ft. to 200 ft., and one 
on the Native Bear mine from 100 ft. to 
300 ft. In the latter the reef has been cut 
and driving along it is being carried out. 
The same reef has been encountered higher 
up in another shaft, where it is 25 ft. thick 
and worth from £8 to £9 a ton.

Helping Coal Miners.—The Common
wealth Government has decided to make 
available £93,000 for the exploitation and 
development of shale-oil deposits in New 
South Wales, and £7,000 towards the relief 
of unemployed coal miners in Queensland. 
These two amounts total the sum promised 
some time ago to assist in repatriating 
surplus coal miners. A committee appointed 
by the Federal Government to control this 
expenditure is working on a proposal with 
the Australian Gas Light Company, which, 
with other companies, imports a large 
amount of oil for gas lighting. If guaranteed 
a continuous supply, this company would 
take from 80,000 to 100,000 tons of shale 
a year.

Australian Mineral Production.—The
value of metals and other minerals won 
during 1930 in New South Wales was 
£10,095,700, a decrease of £2,750,800 
compared with the output for 1929. 
Production of the State’s coal output of 
7,093,055 tons was the lowest since 1909. 
Its value at the pit mouth was £5,193,032, 
a decrease of £759,688 compared with the 
production of 1929. The gold yield showed 
an increase, being 12,493 oz. fine, valued 
at £53,066, or £21,224 more than that of 
the 1929 output. The production of minerals 
in Queensland for 1930, including gold, 
was~of the value of £1,263,236, which was 
£443,943 less than the yield for the preceding 
year.' The chief return was that of coal, 
of which 1,094,676 tons was produced last 
year and 1,368,745 tons in the previous year.
6—6

There was a decline in the output of gold 
and all other minerals during 1930. In the 
first quarter of the year a small improvement 
took place in the gold output of this State 
for each of the first three months of this 
year. The gold yield for March in Western 
Australia (34,947 oz.) was the highest for 
that month in any year since 1924.

Oil From Coal.—There has long been 
a hope that the surplus coal of Australia 
would at some time be utilized for the 
production of oil, and this hope was 
strengthened by the motion recently passed 
in the House of Commons that it is desirable, 
for strategic and economic reasons, for 
the British Government to take energetic 
steps to encourage the use in the Navy of 
oil fuel made from coal. In the opinion of 
Dr. Rivett, chief executive officer of the 
Council of Industrial Research, however, 
low temperature distillation of black coal 
for the production of fuel oils does not offer 
attractive possibilities for Australia at 
present. This conclusion is given in a report 
submitted to the Australian Commonwealth 
Government following investigations abroad 
last year. Referring to the preparation of 
crude oil by the hydrogenation of black 
coal, Dr. Rivett says that this process is 
technically well developed, yet it could not 
compete economically on equal terms with 
natural oils.

V A N C O U V E R
May 6.

Consolidated Mining and Smelting.—
The annual report of the Consolidated 
Mining and Smelting Company of Canada, 
covering operations for 1930, shows the net 
profits to have been $2,755,317 after 
providing for current development, depletion 
of property, and additions to the Employees’ 
Pension Fund Reserve, as compared with 
$10,129,339 in 1929. The fall in earnings 
is attributable solely to the unprecedented 
drop in all metal prices, The decline in 
silver alone affected profits to the extent 
of about $1,000,000. Remarkable reductions 
in mining and concentration costs call for 
particular mention. At the Sullivan mine, 
ore has been crushed and delivered into the 
railway bins for less than 90 cents, per ton 
during the last four months of the period 
under review and at the Kimberley con
centrator treatment costs have been reduced 
from 92 cents per ton to a fraction over 75
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cents. A notable addition to the Trail works 
was the slag fuming plant, which is capable 
of recovering approximately 85 tons of zinc 
and lead daily from products which have 
hitherto been considered waste. Lead 
furnace costs were the lowest in the history 
of the company. This was due partly to 
the construction of another blast furnace, 
which is almost entirely new in design, 
being 50% larger than the standard size 
and 270 in. by 48 in. at the tuyere line. 
This furnace is equipped with water 
economizers and, although it smelts 50% 
more ore, it actually uses no more labour 
and less water than the others. The zinc 
plant also made a new record for costs 
during 1930. A very important advance 
in roasting the concentrates is reported, 
these being burnt in the same manner as 
powdered coal is fired. Although the process 
has been known for some years, this is 
considered to be the first really successful 
adaptation. The plant is now burning 
between 300 and 400 tons of concentrates 
per day, using no fuel whatever, putting 
over three times as much through the same 
furnaces with no additional labour, obtaining 
a higher recovery of zinc and gas highly 
suitable for making sulphuric acid. The 
first units of the fertilizer plant began 
operations early in the current year. 
Commercial sales of these products are 
reported to be surprisingly good, considering 
general conditions on the Canadian prairies. 
This plant should be in full operation shortly 
after mid-summer.

Granby Consolidated Mining, Sm elting, 
and Power.—The annual report of the 
Granby Consolidated Mining, Smelting, and 
Power Company for 1930 must be considered 
as highly satisfactory in view of the unstable 
market conditions that prevailed. Despite 
curtailment of production at both the 
Anyox and Allenby plants, and the entire 
suspension of operations at the latter in 
November, a marked reduction in the average 
cost of refined copper is indicated—9-796 
per lb., as compared with 10-614 cents 
for 1929. The refined marketable metals 
produced during the year amounted to 
46,831,149 lb. of copper ; 393,954 oz. of 
silver ; and 8,435 oz. of gold, compared 
with 60,854,591 lb. of copper ; 428,496 oz. 
of silver and 10,588 oz. of gold for 1929. 
The ore developed amounted to 2,471,624 
tons and exceeded the total mined by 
259,179 tons. At the end of the year, 
reserves are shown as 14,601,149 tons. The

average grade of ore milled was lower, that 
at Anyox carrying 1-15% copper and at 
Allenby 1-34%, compared with 1-19% and
1-46% respectively for 1929. An improve
ment in copper recovery, however, is to be 
noted at Anyox mill, the percentage being 
91-7 compared with 91-65, and a corre
sponding decrease in tailings from 105 to 
101% for the past year.

Nelson Division.—Reno Gold Mines 
reports that during March the mill treated 
932 tons of $16-50 grade, yielding a gold 
return of $14,600 with a 96-25% recovery. 
This property is situated in the Sheep 
Creek area and some 45 miles south 
of the city of Nelson. Recent developments 
on Nos. 3 and 4 levels has been in the 
sulphide zone and ore of this character now 
comprises the bulk of the mill feed. It 
contains sulphides of lead, zinc, and iron, 
but so far has presented no serious difficulty 
in its treatm ent by cyanidation. To meet 
these altered conditions, however, slight 
changes in the flow-sheet are deemed 
advisable, and are now under consideration. 
On the No. 4 level the ore-shoot has already 
been opened up to greater length than 
obtained at higher horizons, and shows 
improved width and value. A vigorous 
programme of development is now in 
progress, as well as lateral prospecting by 
portable diamond drill. A new level at the 
mill-site elevation will be started during the 
summer, when it is also intended to carry 
out extensive diamond drill prospecting 
from surface. I t  is unfortunate that this 
property is handicapped by excessive 
capitalization. I t  is announced that 
Arlington-Relief Mines will resume activities 
at an early date. The properties are situated 
in the Salmo district 13 miles north of Erie. 
The extreme drought conditions that pre
vailed last year necessitated suspension of 
work in the early autumn. However, 
approximately $23,000 in gold bullion and 
concentrates was produced, which covered 
all operation expenses and the purchase of 
new milling equipment. High gold values 
have been encountered in the upper workings 
and a new tunnel, started in 1930, has been 
driven 206 ft. of the 600 ft. necessary to 
tap the downward extension of the Second 
Relief vein.

Yale.—Some important results have been 
obtained from recent explorations of the old 
Emancipation mine by Dawson Gold Mines, 
Ltd. With a view to proving the continua
tion of the ore-body, from which former
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owners obtained substantial returns, a tunnel 
was driven at 40 ft. below the old workings. 
It is reported that ore of $30 grade, having 
a mean width of 2 ft., has been exposed for 
a length of 120 ft. at this new horizon, as 
well as a shoot of considerably higher grade. 
This property is situated 17 miles from the 
town of Hope, near the Kettle Valley railway, 
west of Iago.

Cariboo.—Due to the mild winter, placer 
mining has been resumed fully a month 
earlier than usual. On Hobson Creek, 
adjoining Quesnel Lake and about 165 miles 
from Barkerville, the Hobson Creek (Cariboo) 
Mining Company has a force engaged on the 
completion of a flume that will provide for 
the installation of three additional monitors. 
It is expected that hydraulic operations 
will be started in July. At the Bullion mine, 
which is situated on the south fork of 
Quesnel River, a resumption of sluicing 
operations was made possible on the first 
of the present month by taking advantage 
of surface water. Moorhead Mines, Ltd., 
reports the resumption of work on the old 
Moorhead property, situated near the Bullion 
properties and about 50 miles north from 
Williams Lake station on the Pacific Great 
Eastern Railway. This company is owner 
of ten claims adjacent to ground that is 
reputed to have yielded over $400,000 to 
hand miners and Chinese in early days. 
Between 1913 and 1915 the property was 
worked when gold to the value of $17,000 
was recovered from 130,000 cu. yd. of gravel. 
In the past the scope of operations was 
restricted by an inadequate water supply, 
but it is stated that additional watershed 
rights have been acquired by the present 
owners to ensure steady and augmented 
production.

Portland Canal.—The Consolidated 
Mining & Smelting Company reports that 
at the Big Missouri mine during 1930 under
ground work totalled 2,466 ft. in drives and 
cross-cuts but that these explorations failed 
to develop any definite ore-body, although 
muck samples occasionally showed values. 
Diamond drill prospecting amounted to 
11,646 ft., which showed commercial ore 
over mineable widths in the silicified zone 
at various points over a length of 1,400 ft. 
Shipments from the Premier mine have been 
somewhat reduced during recent months. 
This company suspended operations at the 
Prosperity and Porter-Idaho mines on 
a c c o u n t  of the low price of silver and the

comparatively low grade of ore available. 
The B.C. Silver Mines, Ltd., continues 
operations on a limited scale and recent 
development has opened up the ore zone 
for an additional 50 ft. between No. 5 and 
No. 6 levels.

TO R O N TO
May 13.

Sudbury.—The International Nickel
Company finds the demand for nickel 
gradually increasing and it is officially 
stated that the volume of sales is showing 
improvement. Good progress is being made 
on the new Orford-process building at Copper 
Cliff, which is expected to be completed by 
November. The separation of the precious 
metals from the base metal by this plant 
will materially add to the revenues of the 
company. It is estimated that some day 
the output of gold, silver, and platinum will 
pay the entire cost of mining, smelting, 
transporting, and marketing of all metals. 
A minimum of 300,000 oz. of platinum 
metals can be produced yearly without any 
appreciable additional cost to the production 
of base metals. The geological department 
of the company will this season undertake 
a survey of the company’s properties in 
the district, in which it will have the assistance 
of Dr. L. C. Graton. The smelter of the 
Falconbridge was shut down on April 17 
owing to an accident in one of the converter 
blowers and operations were not resumed 
until May 3. The company made a new 
high record for production for the first 
quarter of the year, producing 26,624 tons 
of ore which yielded 2,148,569 lb. of matte, 
containing 1,260,510 lb. of nickel and 
514,031 lb. of copper. Preliminary drilling 
from the 700 ft. level shows ore widths 
considerably exceeding previous estimates. 
The Treadwell Yukon Company, operating 
the Errington mine during 1930, received a 
net amount of $115,155 from the sale of 
concentrates. Up to November 13 last, the 
date on which the mill was shut down, total 
ore treated was 64,859 tons, producing 
concentrates as follows : Copper, 3,469 tons ; 
lead, 676 to n s ; and zinc, 5,062 tons. 
Diamond drilling on the 500 ft. level in 
the No. 1 shaft has disclosed a promising 
new ore-body.

Porcupine.—During April the six
producing mines of this area yielded bullion 
valued at $1,681,805, from the treatment of
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244,583 tons of ore. The annual report of 
the Hollinger Consolidated for 1930 shows 
a year of satisfactory progress, production 
amounting to $10,163,504, and the addition 
of other income of $639,427 brought the 
total revenue to $10,962,631, as against 
$10,167,207 for the previous year. Operating 
expenses totalled $6,529,900 which left the 
year’s operating profit at $4,373,031. After 
deductions for depreciation, taxes, and 
the payment of dividends there remained 
a surplus of $519,728, making net surplus 
carried forward of $11,629,888. The value 
of the ore reserves is given at $48,806,685. 
During the first quarter of 1931, the mill 
treated 405,451 tons of ore, with a recovery 
of $2,613,342, an average of $6-44 per ton. 
For the first three months of the year the 
mill of the Dome mine treated 132,400 tons 
of ore, recovering bullion to the value of 
$842,382, an average of $6-36 to the ton. 
Since the beginning of the year the mill 
has been running at its rated capacity of 
1,500 tons per day. The month of April 
showed the largest output amounting in 
value to $296,680, as compared with $258,635 
in March. Development and exploration 
are being steadily continued and at the 
present time the reserves are stated to be in 
excess of 1,900,000 tons. At the McIntyre 
a section of the new mill is now in operation 
and the tonnage treated has been increased 
to about 2,000 tons per day. Diamond 
drilling from the end of the long cross-cut 
south of the P latt Vet section of the property 
has cut a 3 ft. vein, stated to average $13 
to the ton. Development work on the lower 
levels shows that values are well maintained. 
The production of the March mine during 
March amounted to $22,000, which was a 
slight increase over the preceding months. 
I t  is proposed to extend the workings below 
the present depth of 675 ft. The Canusa 
will proceed immediately with the erection 
of a 50 ton pilot-mill and is carrying on 
an active exploration and development 
campaign. New areas at the Hayden 
property not hitherto prospected are being 
explored by diamond drilling and some good 
gold showings have been encountered.

Kirkland Lake. — Development work 
below the 2,000 ft. level at the Wright- 
Hargreaves has proved better tonnages of 
ore, with higher gold content and more 
consistent than those obtained on the upper 
horizons. It has been decided to sink a new 
central shaft, located about half-way between 
the present north and south shafts, to a

depth of 4,000 ft. The mill is treating about 
700 tons of ore per day of an average grade 
of $12. Lake Shore during the first quarter 
of 1931 recovered $2,325,000 from the 
treatment of 186,844 tons of ore, the largest 
production in any quarter of its history. 
Development work continues to open up 
consistent- high-grade ore on the 2,200 ft. 
level and in 2,100 ft. of driving, average 
values of $30 to the ton have been obtained 
over widths of 8 and 9 ft. In preparation 
for sinking to a depth of 6,700 ft., the 
Teck-Hughes has started work on the cutting 
out of hoist chambers. While the sinking 
operations are under way the management 
will continue lateral work on the lower 
levels. Development is well advanced down 
to the 26th level where a large tonnage of 
high-grade ore has been opened up. The 
mill is now treating 1,250 tons daily with 
millheads running in the neighbourhood of 
$18 per ton. The Sylvanite is making good 
progress in shaft sinking and the objective 
of 2,500 ft. will shortly be reached. The 
mill is treating daily 270 tons of millheads 
averaging $10 to the ton. Diamond drilling 
indicates the continuance of the ore to the 
proposed new level and will be continued to 
lower horizons. The Moffatt Hall is resuming 
operations and has let a contract for shaft 
sinking to a depth of 150 ft. a t which depth 
high-grade ore has been indicated by diamond 
drilling. The shaft of the Kirkland Lake 
gold mine is now down 4,725 ft. and when 
4,750 ft. is reached a sump will be cut and 
cross-cutting will be started on three new 
levels. The average grade of ore going to 
the mill is betwreen $12 and $14 to the ton 
as compared with millheads of around $6-50 
a year ago. At the Macassa a new shaft 
is being sunk to a depth of 1,200 or 2,500 ft. 
An agreement has been entered into with 
the Kirkland Lake mining company under 
which their 2,475 ft. level will be extended 
into the Macassa property where it will 
connect with the new central shaft. The 
output of bullion in the Kirkland Lake 
district during April from the treatment of 
137,838 tons of ore was valued at $1,791,144.

Rouyn.—The production of gold has 
for some time been a steadily increasing 
factor in the operations of the Noranda 
which, although primarily a copper mine, 
promises to become one of the largest gold 
producing mines in Canada. Diamond drilling 
has resulted in important new discoveries, 
a mineralized ore-zone with high gold and 
copper content having been encountered
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about 2,200 ft. below the surface. The 
zone has an indicated width of 250 ft., 
a depth of 500 ft., and a length of approxi
mately 1,000 ft. The No. 3 shaft which is 
rapdily approaching the 2,000 ft. level will 
be continued to 2,500 or to 3,000 ft. to enable 
the opening up of this deposit. One section 
of the concentrator will be turned over for 
the treatment of the high-grade gold ore. 
Shipments of anodes are being made regularly 
to the refinery and according to the present 
progress, finished copper will be on the 
market in about a month. Development 
work on the 625 ft. level of the Granada 
gold mine continues to bring to light high- 
grade mineralization. A new or e-shoot on 
the No. 2 vein has been opened up for 300 ft. 
and carries in places gold content averaging 
$20 to the ton. Gold values at this level 
are higher than those above. The reserves 
are about 14,000 tons of broken ore. An 
option has been taken by President Gamble 
on a group of claims in the Matachewan 
district. Work will be started on them at 
once and if they prove satisfactorily they 
will be turned over to the Granada Rouyn 
for development. During the month of 
April the Siscoe mine produced $65,798, 
from 4,780 tons, millheads running over 
$14 per ton. The new shaft is being sunk 
from 450 to 600 ft. A good ore reserve is 
being maintained with broken ore well 
ahead of milling needs.

Patricia District.—Gold production at 
Howey Gold Mines during April made a new 
high record with an output valued at $66,600, 
an increase over the preceding month of 
$6,600. A tonnage of 15,500 tons was 
treated with an average recovery of $4-30 
to the ton. Operating costs were about 
$3-56 per ton leaving a net operating profit 
of 74 cents per ton. The quantity of broken 
ore in the stopes is about 132,000 tons. The 
Central Patricia Mines, Ltd., is being re
organized preparatory to the resumption of 
operations, a new company being formed 
under the name of the Central Patricia 
Gold Mines, Ltd., capitalized at $2,500,000. 
The Patricia Birch Lake Mining Corporation 
will carry on active development work during 
the summer ; a mining plant will be installed 
to carry the workings to a depth of 500 ft. 
Prospectors have been busy during the. 
winter in the Pipestone Bay section of the 
Red Lake area, and several discoveries have 
been reported-

M anitoba.—The report of Sherritt-Gordon 
Mines, Ltd., which covers a period of 18

months terminating April 1, states that 
the ore milled averaged 3-5%, the indicated 
extraction well over 90%, and the grade 
of the concentrate produced 24%. Of the 
gold and silver content it was estimated 
that 70% would be saved and this figure 
has been realized. No mine development 
has been undertaken during the period under 
review, efforts having been directed towards 
the erection of the concentrator, and the 
preparation of the mine for production. 
Having completed and put into operation 
one unit there remains very little to do to 
complete the second. The president of the 
Hudson Bay Mining and Smelting Company, 
at the annual shareholders’ meeting, dealing 
with the operation for the first quarter of 
this year—the figures for March being 
estimated—stated that the smelter treated
250,000 tons of ore and after all deductions 
returned approximately $4-90 per ton, in 
gold, silver, copper and zinc. Operating 
costs were $3-60 per ton, leaving an operating 
profit of $1-30. Two-thirds of the ore was 
taken from the open-cut which carries 
higher, gold values than that underground. 
Shipments of concentrates are going forward 
at regular intervals. During the quarter 
approximately 30 cents per ton was charged 
against construction and winter hauling 
leaving a net profit of 40 cents per ton. 
The president pointed out that the company 
is selling all the zinc produced, which is of 
a grade comparable with the best turned 
out by the Consolidated Mining and Smelting 
Company.

JO H A N N ESBU R G
May 7.

Proposed New Company.—The agree
ment concluded between the Lydenburg 
Gold Farms Company and the Union 
Corporation, whereby the corporation under
takes to expend £25,000 on the preliminary 
prospecting of the company’s farm, 
Vlakfontein No. 21, in the Far East Rand, 
gives the corporation the right for a period 
of three years, renewable for one further 
year, to acquire the farm on behalf of a 
new company to be formed by the corpora
tion with a nominal capital of £1,500,000 
in £1 shares and a guaranteed working 
capital of not less than £150,000. The 
purchase consideration to be received by 
the Lydenburg Gold Farms Company is
125,000 shares in the new company. The
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Lydenburg Gold Farms Company will 
participate to the extent of 20% with the 
corporation in the provision of the amount 
to be expended on preliminary prospecting, 
and is to receive 20% of whatever considera
tion the Union Corporation may receive 
from the new company in respect of the 
services it will render and the expenditure 
in connexion with the prospecting operations 
and the promotion and flotation of the new 
company. In addition, the Lydenburg Gold 
Farms Company is to be entitled to subscribe 
up to 20% of the initial working capital 
of the new company and is to be represented 
on the board of the new company.

Prospecting Activity in the Extreme 
East Rand.—One result of the visit of Dr. 
Malcolm Maclaren to the Rand, for the 
purpose of examining and reporting upon 
certain mining properties, is a renewal of 
prospecting and claim pegging activity in 
that portion of the Heidelberg district which 
may be described as the Extreme East Rand. 
The great Sugar-Bush fault which cuts 
across the country, roughly in an easterly 
and westerly direction, divides the Heidelberg 
gold-bearing area into two more or less 
distinct portions. The northern portion 
terminates a little beyond the southern 
boundaries of Nooigedacht No. 261, 
Houtpoort No. 309, Bothaskraal No. 207, 
and Blinkpoort No. 208. After three or 
four miles of amygdaloidal rocks in the same 
direction, there is a wide expanse covered 
by the Elsburg-Kimberley series, lying 
below the amygdaloid and dipping at a 
moderately low angle towards the north. 
Following this series comes the Main-Bird 
series, which runs for several miles east and 
west, approximately, through Rietfontein 
No. 244, Driefontein No. 280, Malan’s 
Kraal No. 73, and Modderfontein No. 76. 
Occasional outcrops of quartzite with a 
small pebble conglomerate, representing the 
Nigel Reef, or grit, at its base, are found 
upon Tweefontein and Malan's Kraal, and 
can doubtless be penetrated at no great 
distance from the surface upon many points 
on the adjacent properties along the line. 
The area indicated is one that has been 
recognized as an auriferous belt for many 
years and claims have been continually held 
there for a very long period up to the present 
day by various people. In common with 
the remaining portions of the lower Heidel
berg gold-bearing reef area, it has been 
prospected to a considerable extent. From

time to time glowing reports of values at 
one point or another have been circulated, 
but until recently it has been neglected.

Deeper Mining on the Rand.—In the
Village Deep section of the Robinson Deep, 
at a vertical depth of 7,500 ft.—the greatest 
depth at which mining operations are being 
carried on in the W itwatersrand held—a 
drive has been started, and for the first 
45 ft. the values exposed show 10-1 dwt. 
over 45 ins. In view of this favourable 
development the Robinson Deep, Ltd., has 
decided to sink the Turf incline shaft to a 
depth of 8,500 ft., which is the limit of the 
hoisting capacity of the present equipment. 
In the Robinson Deep section the twin 
incline shafts have been laid out to reach 
a vertical depth of 8,200 ft.

Manganese Exports Increasing.—Ship
ments of Postmasburg manganese ore during 
the period July, 1930, to March 31, 1931, 
total 108,920 short tons and, despite the 
depressed state of the metal markets, the 
Manganese Corporation’s monthly shipments 
continue to increase. Exports for April 
will be approximately 14,000 tons, and 
arrangements for May shipments cover 
approximately 18,000 tons. During the 
first three months of the present year 
shipments have been made to France, Poland, 
Great Britain, United States of America, 
Germany, Belgium, and Luxembourg. The 
general depression in the steel industries 
has greatly reduced the world consumption 
of manganese ore, although its effect on the 
demand for the higher grades, used in the 
manufacture of ferro-manganese, was not 
seriously felt before the beginning of the 
present year. The Postmasburg ore is, 
however, becoming more widely known and 
the development work which is at present 
being carried on at the mines should enable 
the company to derive great benefit from 
any general improvement in the manganese 
market.

Transvaal Magnesite.—The production 
of magnesite in the Transvaal is steadily 
increasing. Total sales for 1929 from all 
sources were 1,784 tons, valued at £3,556, 
while for the past year (1930) sales reached 
a total of £4,239. Domestic consumption 
accounts for all the output. There is a good 
prospect of establishing a market in other 
countries, such as South America, from which 
source and others enquiries have been made 
with a view of purchasing the Transvaal 
product.
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PER SO N A L
S. E . B i r c h  i s  h o m e  from  Nigeria.
A . O . B r o w n  i s  l e a v i n g  for Portugal.
J . T. C h a p p e d  is hom e from  M alaya.
J . K. C o u l t a s  has been aw arded th e  “ M avor 

and  Coulson trave lling  s tu d en tsh ip  for 1931 by 
th e  In s ti tu tio n  of M ining Engineers.

C. H . D e s c h , Professor of M etallurgy in  the  
U niversity  of Sheffield, has been appointed  to  
succeed Dr. R o s e n h a i n  as superin tenden t of the 
m etallurgy d ep artm en t of th e  N ational Physical 
L aboratory .

J. D o u g l a s  D i x o n  has left for South India.
H . R . D o r r i n g t o n  i s  h o m e  f r o m  S p a i n .
E d w i n  E d w a r d s  has left for W est Africa.
J .  L. F o r d  h a s  r e t u r n e d  t o  N ig e r i a .
F. R . H . G r e e n  is re tu rn in g  from  Venezuela.
B. C. W. G u l l a c h s e n  has ieft for Norway.
F . C. H a m il t o n  is now in  H olland.
W . T. H a r r y  is re tu rn in g  from  M alaya.
J a m e s  H o c k i n g  is now in  Spain.
P. M. H u m e  has left for th e  Gold Coast.
R. U n d e r w o o d  J a r v i s  has left for th e  Gold 

Coast.
C. H. L a n d e r , D irector of Fuel R esearch since 

1923, has been appointed  Professor of Engineering 
a t  th e  Im perial College— City and Guilds College.

B. G. L u f f  h as left for Brazil.
A. D . L u m b  is hom e from  S ierra Leone.
A r t h u r  E. N o r t h e y  is expected shortly  from 

Cuba.
A. V. P a u l l  has left for Venezuela.
W i l l i a m  J. S h e p h a r d  has left for W est Africa.
W . E . S i n c l a i r  is re tu rn in g  from  th e  Gold Coast.
W . E . T h o r n e  has left for Colombia.
F.. A. W a l k e r  is re tu rn ing  from  Bolivia.

G. F i t z - B r o w n , an Associate of th e  Royal School 
of Mines, and d irec to r of th e  B roughton Copper 
Com pany, died recently .

C. T. H e y c o c k , la te  G oldsm iths’ R eader in 
M etallurgy a t  Cam bridge U niversity , died on 
Ju n e  3 a t  th e  age of 72.

A l f r e d  W e g e n e r , best know n am ong geologists 
for his con tinen ta l d rift theory , is presum ed to  have 
died in  Greenland, having been lost in an  expedition. 
He was in  his 51st year.

T R A D E  P A R A G R A P H S
P u l s o m e t e r  E n g in e e r in g  Co.,  Ltd., of R eading, 

no tify  us th a t  th e ir  London office has been rem oved 
to  39, V ictoria  S treet, S.W. 1.

S o c ie t e  d ’E n tr e p r i s e s  E le c tr o -T e c h n iq u e s ,
of 35, R ue du  General Foy, Paris, issue a booklet 
p rin ted  in  French and  English describing th e ir 
ap p ara tu s for electrical prospecting.

H ea d ,  W rig h tso n ,  an d  Co.,  Ltd., of Stockton- 
on-Tees, send us catalogues devoted to  elevators, 
b e lt conveyors, and  screens of th e ir  m anufacture  
and also to  th e  im proved Im p ac t screen, which is 
one of th e  v ib ra to ry  types.

G. D .  P e te r s  an d  Co.,  Ltd., of Slough, inform  
us th a t  th e ir  Canadian office have received an  
order to  th e  equ ivalen t value of over £8,000 for 
th e  supply  of m iscellaneous stores and principally  
W ilson plastic  arc welding equipm ent.

M a v o r  and C o u lso n ,  Ltd.,  of 47. Broad S treet, 
Glasgow, send us a copy of th e ir  new catalogue 
d e v o t e d  to  Samson chain coalcutters. This covers

some 45 pages and is very  fully illustra ted , giving 
details of the  m achine and its  parts , mode of 
operation, and  suchlike.

E d g a r  A llen  and Co.,  Ltd.,  of Im perial Steel
works, Sheffield, issue a  catalogue of th e ir  Stag 
single-roll crushers su itable for crushing a feed of 
from  10 to  12 in. in  size in  th e  small m achines and 
up to  24 in. in  size in  the  case of large m achines for 
reduction  to  abou t 1J in. cube.

A m e r ic a n  C y a n a m id  Co., of 535, F ifth  Avenue, 
New Y ork (London Agents : Cyanam id Products, 
L td ., of Salisbury House, E.C. 2), have sen t us 
a rep rin t of a paper presented  by  one of th e ir  
executives a t  a m eeting  of the  New York section 
of th e  A.I.M .M .E., en titled  “ Chemical Tools of 
F lo ta tio n ,” in  which th e  au th o r gives a new 
presen ta tion  of a  fascinating  subject.

E. J. L o n g y e a r  C o m p a n y ,  of Minneapolis, 
M innesota, U.S.A., and  C a n a d ia n  L o n g y e a r ,  Ltd.,  
of N orth  Bay, O ntario, Canada, announce the  
appo in tm en t of A ustin  H oy and Co., Ltd.,  of 
Bush House, London, W.C. 2, as th e ir  European 
d istribu tors. This new connexion will m ake 
available from London stock Longyear diam ond 
core drills and  diam ond drill supplies.

M ond Nickel Co., Ltd.,  of Im perial Chemical 
House, London, S.W. 1, advise us th a t Mr. W. R. 
Barclay, who for some years has occupied the 
position of m anaging d irector of H enry W iggin 
and Co., L td ., is to  be consulting m etallurgist 
to  th e  Mond N ickel Co. O ther m em bers of the  firm 
of H enry  W iggin and Co. are joining up w ith  the 
Mond N ickel Co. as p a r t  of th e  scheme for closer 
collaboration betw een the  tw o concerns.

B r it i sh  E n g in e e r in g  S ta n d a r d s  A ssoc ia t ion ,  
of 28, V ictoria  S treet, London, S.W. 1, have 
published a standard  specification for steel tu b  
wheels and axles, bo th  fixed-running and self- 
oiling, for use in mines. This shows th a t while 
there  were some 3,000 types and sizes in  use th ey  
are reduced in  th e  p resen t specification to 25.

G e n e r a l  E le c tr ic  Co., Ltd., of M agnet House, 
Kingsway, London, W.C. 2 (proprietors of Fraser 
and Chalmers E ngineering W orks), send us their
G.E.C. Journal for May, which contains an article 
on th e  m ining, sm elting, and refining of copper in 
India, referring  to  th e  operations of the  Indian 
Copper Corporation. This includes a ttrac tiv e  
illustrations of th e  general layout of th e  m ill and 
mine head workings, power p lant, w inding engine, 
reduction  works, refinery, and casting shop.

B u re a u  of  I n fo r m a t io n  on N ickel  of  the  Mond  
N ickel  Co., Ltd., of Im perial Chemical House, 
London, S.W. 1, have issued a fu rth er publication 
devoted to  nickel alloy steels, which refers to  the  
effect of nickel on h ea t trea tm en t, m echanical 
properties, and re liab ility  and regularity- of 
properties, the  effect of chromium  w ith nickel, 
and descriptions of nickel-chrom ium -m olybdenum  
and o ther alloy steels containing nickel, concluding 
w ith  some typ ical properties and applications.

D u n fo r d  and  E ll io t t  (Sh ef f ie ld ) ,  Ltd.,  of 
54, V ictoria S treet, London, S.W. 1, inform  us 
th a t  th ev  have purchased th e  goodwill and p a ten t 
righ ts of R o tary  Louvre Furnaces (System Pehrson), 
L td., and  have created  a special departm en t under 
th e  m anagem ent of Dr. W . R. Chapm an to  carry  
on the  business of dryers, roasters, and coolers. 
Several large orders for dryers have recently been 
received, no tab ly  tw o from the  Consolidated 
M ining and Sm elting Co. (of Canada), L td., each 
to  d ry  150 tons of sulphate of am m onia p er day 
to  0 T %  of m oisture.
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C l i m a x  M o l y b d e n u m  Co.,  of 295, M adison 
Avenue, New York, pub lish  a handsom ely p repared  
brochure, covering some 100 odd pages, en titled  
“ M olybdenum  in  1930.” I t  is a sequel to  sim ilar 
pub lications in  1928 and 1929 and  tre a ts  of th e  
sub ject of th is  valuable alloy m eta l in  its  various 
app lications, n o tab ly  in  high-speed steel, in  a ir 
c raft construction , in  n itrid in g , in  m otor-car 
m anufacture , in  special alloy steels, in  alloy steel 
forgings, and in  iron  and  steel castings. D etails 
are included of analysis of m olybdenum  in  steel 
and  of th e  use of m olybdenum  as a  catalyst.

N o r - R u s t  L iq u id  Lead Co.,  Ltd. ,  of Iddesleigh 
House, C axton S treet, London, S.W. 1, issue a 
s ta tem en t w ith  regard to  th e  m eans which th ey

France : Two No. 4 “ Im p ax  ” pu lverizers for
b itum inous coal, one ty p e  37, 2-surface, H um -m er 
electric  screen for cem ent slurry , and  one ty p e  37,
1-surface, H um -m er e lectric  screen fo r cem en t 
slurry. Fo r Buenos A ires : One 15-ton R aym ond 
m ill for coal. For H olland : Two R .L . 13 Lopulco 
m ills for coal. Fo r Belgium  : One 4 ft. 6 in.
R aym ond sep ara to r for gum arabic.

W ilf ley  M in in g  M a c h in e r y  Co.,  Ltd. ,  of 
Salisbury House, London, E.C. 2, in form  us th a t 
th ey  have been appo in ted  London agen ts for 
Coppus Mine Blowers. These blowers have  a lready 
been installed  in  a large n u m b er of m ines in  the 
U nited  S ta tes and elsew here and  th e ir  use is said to  
be rap id ly  ex tending. T hey  are  capable of the

POfrJTS or SUPPORT FOR TOP JAW

FORMING DIES PRACTICALLY 
CENTRE LINE OF MACHINE

DOUBLE GAUGING BLOCKS

I. U PPER PISTON AND CROSSHEAD.

2  SIDE ROD PASSING THROUGH TOP JAW.

3. LONG BEARING SURFACE OF PISTON ROD. 

LOWER PISTON AND CYLINDER

PISTON

H o l m a n  T w i n g r i p  D r i l l  S h a r p e n e r .

are offering for p ro tec tion  from  rust. This p ro 
ceeds to  p o in t o u t th e  special features which 
distingu ish  th e ir  p igm ent from  any  o th er on th e  
m ark e t and  claim s th a t  i t  form s a m etallic  film 
on iron and steel which n e ith e r scraping nor rubbing 
will rem ove. I t  is said, therefore, th a t  i t  is 
im possible for ru s t to  form  und ern ea th  th is  film. 
This m etallic  film is, m oreover, s tim u la ted  by  
w eather and  atm osphere, so th a t  a  p a in t coating  
on to p  of i t  is n e ith e r necessary nor desirable.

M in in g  and  In d u s tr ia l  E q u i p m e n t ,  Ltd. ,  of 
11, S outham pton  Row, London, W .C .l, rep o rt th a t  
new orders have been received for th e  following 
eq u ipm en t :— For E ngland  : One No. 3 “ Im p ax  ” 
pu lverizer for soap flakes, one 10-ft. R aym ond 
sep ara tin g  p lan t fo r soap powder, and  one No. 0 
R aym ond pu lverizer for h y d ra ted  lim e. Fo r

delivery  of fresh a ir to  th e  w orking faces for tunnel 
d riv ing , for reach ing  inaccessible places, for 
ven tila tin g  dead-ends or raises, for rap id  advance of 
m ain-headings, for e lim ina ting  cross-cuts, for 
d ilu tion  and expulsion of dust-laden a ir  or powder 
gases rap id ly , as also for d riv in g  th rough  old 
w orkings o r reopening of old m ines.

H o lm a n  B r o th e r s ,  Ltd.,  of Cam borne, Cornwall, 
have published a  catalogue devoted  to  th e ir  No. 
11 and No. 20 tw ingrip  steel sharpeners. These 
are described as being th e  only sharpeners to  have 
o perating  pùstons bo th  above and below th e  iaws, 
and  th e  p rincipal featu res of th e  No. 20 m achine 
will be seen in  th e  accom panying cross-sectional 
elevation, which shows clearly  th e  p rincip le  of 
design and how th e  p iston  in  th e  to p  cylinder 
ensures correct a lignm ent of th e  jaw s. T he only
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difference betw een th e  No. 20 and No. 11 is in 
capacity , th e  form er being able to  tak e  steel up 
to  2J in. and to  m ake b its as large as in. 
d iam eter, w hilst th e  m axim um  sizes of steel and 
b its  w ith  which th e  No. 11 is capable of dealing 
are 1 k in. and 2 1 in. respectively. The two 
m achines are exactly  sim ilar in design, except th a t  
self-aligning dies for clam ping the  steel during  the 
punch ing  operation  are n o t provided for in  the  
No. 11. P a rticu lars  of haulages for scraper loading 
which have also been sen t to  us will be given in  
these colum ns in  a fu tu re  issue.

B r it i s h  A l u m i n i u m  Co.,  Ltd., of Adelaide 
H ouse, London, E.C. 4, have issued d a ta  w ith  
regard to  th e  principles of surface trea tm en t of 
alum inium  and its  alloys such as are required 
for p ro tec tion  from chem ical, physical, and 
m echanical action, for electric  insulation , and 
o ther purposes. M ethods are classified in to  two 
m ain  categories — mechanical and chemical. 
M echanical m ethods include pressure plating , 
polishing, spray-coating, pa in tin g  and enam elling, 
and ornam en ta l finishing ; and  chem ical m ethods 
are subdivided under th ree  m ain  headings, (1) 
pure chem ical, such as m attin g , im m ersion p ro 
cesses for colouring, m eta l p lating , oxidizing, and 
miscellaneous, (2) physico-chem ical, such as 
diffusion processes, cem entation  and oxidation  by  
heating , and (3) electro-chem ical processes, in 
cluding anodic oxidation , electro-deposition of 
m etals, bo th  d irect and  ind irect, rubber, coloured 
films, copper for contacts, b lack p lates for h ea t 
absorp tion , and miscellaneous.

R a n s o m e s  an d  R a p ie r ,  Ltd. ,  of Ipsw ich, 
have published a new  catalogue devoted to  th e ir 
Type 420 £ cu. vd. universal excavator, which in 
common w ith  m ost m achines of th is  ty p e  is con
vertib le  for use as a shovel or navvy, dragline, 
grab, skim m er-scoop, back-acting  trencher, or 
crane. The catalogue describes, w ith  illustra tions 
and drawings, th e  m ajo r features of th is  m achine 
and gives details of the  w orking p a rts , no tab ly  
th e  solid steel castings of which th e  lower fram es 
and th e  craw ler fram es are constructed , as is also 
th e  steel of th e  upper fram e. A nother im p o rtan t 
featu re  includes th e  use of enough rollers to  ensure 
th a t  each com plete lin k  in  th e  caterp illa r is properly 
supported . The craw ler fram e design also tends 
to  exclude d ir t, stones, etc. The m ain  drive from 
the engine is by  single reduction , one pinion and 
one wheel w ith  no idle gears to  decrease efficiency 
or increase th e  num ber of w earing p a rts . F u rth e r 
p a rticu la rs w ith  regard  to  th e  m ain  design of 
Ransom es and  R ap ie r excavators were given in  
T h e  M i n i n g  M a g a z i n e  for Ja n u a ry  and Decem ber, 
1928, and  Decem ber, 1929.

G e n e r a l  E n g in e e r in g  Co.,  Inc.,  of Adelaide 
House, London, E.C. 4, have issued a pam phlet 
devoted  to  th e  Geco electric  sam pler, which is 
designed for tak in g  accurate w et or d ry  sam ples 
in  ore trea tm e n t processes, and  comprises a  m otor, 
a  speed reduction  un it, and reversing switch, all 
w ith in  a  dust-proof iron case which pro tects these 
p a rts  from m oistu re  and g rit. This enclosed u n it 
is again  covered by  th e  sam pler case, which is 
m ade up of cast iron heads and a steel-plate body. 
The c u tte r  carriage u n it is m ounted upon flanged 
wheels and rails and driven by a pinion engaging 
an  inv erted  rack. A cone-shaped helical spring 
is m ounted  on th e  in n er surface of each end to 
absorb  th e  coasting action  of the  carriage. A 
steel arm  projects th rough  a slo t in  the  carriage

cover from th e  reversing sw itch and is operated 
by  lugs fastened to  the  sam pler case, lim it switches 
being placed a t each end of th e  sam pler case^to 
b reak  th e  c ircu it when the carriage has m ade its 
com plete travel. The tirfiing m echanism  is driven 
by a  Telechron m otor and s ta rts  th e  cu tte r carriage 
u n it a t  predeterm ined tim e intervals, the  standard  
being 5, 10, 15, 20, 30, and 60 m inutes, although 
any  in te rv al can be provided for. The pam phlet 
goes on to  describe the  operation  of th e  sam pler 
and how electric connexions control periodic 
m ovem ent of the  sam pler and there  are a num ber 
of drawings included to  show th e  general arrange
m en t for th e  various classes of sam pling. In  
a  reference m ade in th is  column last m onth  to  the  
C enter T hickener Company omission was m ade 
of th e  fact th a t  th is com pany is controlled by  th e  
General Engineering Company.

R u s t o n - B u c y r u s ,  Ltd.,  of Lincoln, have in tro 
duced an im p o rtan t m odification of th e  caterp illa r 
m ounting  of th e ir  No. 4 universal ^ yd. excavator, 
to  which a tten tio n  is directed in  a recently issued 
pam phlet. As will be seen from th e  accom panying 
illustra tion , the  chain drive from a single shaft 
has now been adopted  in  replacem ent of the  earlier 
use of gears. T hey po in t o u t th a t  th e  change 
has been m ade possible by the  fact th a t  th e  chain 
m akers have been able to  produce som ething 
strong enough to  s tand  up to  the  stress and shocks 
involved. This chain drive  is to  become standard

C a t e r p i l l a r  a s s e m b l y  o f  R u s t o n - B u c y r u s  
No. 4 U n i v e r s a l  E x c a v a t o r .

G e c o  E l e c t r i c  S a m p l e r .
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for all m odels up  to  ab o u t 50 tons in  w eight. The 
first m achine to  em body th e  new drive  was th e  
“  1030,” -which was in troduced  ab ou t 12 m onths 
ago. T hey  also send us an  illu stra ted  brochure 
which is descrip tive  of th e  w ork w hich has been 
going on continually  for some years in  connexion 
w ith  th e  Sukkur B arrage on th e  R iv er Indus in 
th e  Punjab . This scheme is now well on its  
w ay to  com pletion and  th e  w ork has involved 
th e  em ploym ent of 46 excavators for th e  rem oval 
of abou t 120,000,000 cu. yd. of soil, all th e  
m achines having been constructed  b y  R uston 
and  H ornsby and th e  B ucyrus-E rie com panies, 
w hich  were am algam ated  some tim e  since. The 
46 m achines com prise a  num ber of sizes and 
include 9 large excavators of 6-10 yards capacity , 
steam -driven, 2 steam -driven draglines of 4 yards 
capacity , 3 steam -driven  of 3 yards capacity , 
2 D iesel-electric 3 yards, 9 l£ -yard  Diesels, and 
16 1-yard Diesels. The heav iest m achines are 
m ounted on trucks and  th e  ligh ter ones on c a ter
pillars. The b rochure  referred  to  is a valuable 
record of w ork done and includes besides 
descriptions of the  problem s encountered details 
of operating  costs.

T h e  D o r r  Co.,  of New Y ork, adv ise  us of th e ir  
un ion w ith  O liv e r  U n i te d  F i l t e r s ,  In c .  w hich was 
b rough t ab o u t on Ju n e  1 by  th e  fo rm ation  of a new 
com pany to  be know n as D o r r - O l i v e r  C o r p o r 
a t io n ,  which will operate th rough  its  two un its— a 
new D orr Co. and  a new U nited  F ilters. The 
businesses of the  tw o un iting  com panies are of long 
stand ing  and com plem entary. The D orr C om pany 
occupies a leading position in  the  fields of ag ita tion , 
classification, and sedim entation  through its equ ip
m ent, bu ilt up around th e  original inventions of its 
founder, Dr. John  V. N. Dorr, and  th e  O liver U nited 
F ilters Inc. occupies a sim ilar position in  th e  field of 
filtra tion  th rough  th e  inventions of Mr. Edwdn L. 
Oliver and Mr. E . J . Sweetland. The union should, 
therefore, m ake it  possible to  offer to  in d u stry  a more 
com plete line of equipm ent and  engineering service 
th a n  e ith e r com pany could hope to  offer individually . 
The grow th and success of th e  D orr and th e  Oliver 
U nited  businesses have been due, to  a  g reat ex ten t, 
to  constructive  policies of constan t developm ent 
and  research and  a broadening of fields of usefulness 
in  an tic ipa tion  of the  constan tly  changing needs of 
th e  basic industries which th ey  serve. T heir fields 
are re la ted  so closely from  a  techn ical s tan d p o in t 
th a t  th e  jo in t use of technical inform ation  and  th e  
projection  of jo in t research and  developm ent is 
expected to  resu lt in  m ore effective developm ent 
and  im provem ent of th e  equ ipm ent and  processes 
which th ey  have con tribu ted  to  industry . B oth  
com panies have b u ilt up  technical staffs and  m an u 
factu ring  facilities th roughou t th e  world for th e  
pu rsu it of th e ir  businesses which have grown to 
in te rn a tio n a l proportions. The com m on use of 
these established facilities should give fuller and  
more p rom pt and efficient service to  clients. The 
tw o com panies have frequen tly  co-operated on the 
sam e pro jects and, in  m any  instances, th e  eq u ip 
m ent of b o th  is used a t  different stages of operation  
in  th e  sam e p lan t. The founders of bo th  com panies 
have enjoyed a friendship ex tending over alm ost 
a  q u a rte r  of a cen tu ry  and  th e  long acquain tance  
of m any  m em bers of th e  staffs has p repared  them  
for effective co-operative effort. U nder th e  union 
of in te res t now effected there  will be preserved to  
clients th e  close re la tions which th ev  now enjoy 
w ith  the  respective staffs of th e  old organizations.

R O Y A L  VISIT TO H A R V E Y ’S 
W O RK S

The D uke of Y ork  v isited  th e  works of
G. A. H arvey  and Co. (London), L td ., a t  W oolwich 
R oad, London, S.E.7, on M ay 6. H is R oyal 
H ighness there  had  an  o p p o rtu n ity  of seeing 
sheet m etal work of all descriptions. Of principal 
in te res t is th e  w ork in  perfo ra ted  m eta l and 
in  w oven -wire. In  th e  form er all classes 
of sheet m eta l—iron, steel, copper, brass, etc., 
in all thicknesses up to  f  in .—are punched w ith 
circular or rectangu lar holes for screen plates 
and trom m els and  in  a num ber of special shapes 
for specific purposes. In  th is  sam e dep artm en t

T h e  D u k e  o f  Y o r k  i n s p e c t i n g  H a r v e y ' s  S t e e l  
L o c k e r s .

are m eans for rolling th e  punched  p la te  e ither 
flat or in  segm ents of a circle for trom m els, the 
trom m el being b u ilt up  e ither by  r iv e ttin g  or 
by  welding. In  th e  woven w ire dep artm en t wire 
of any  gauge is interlocked in looms w hich operate  
in  a m anner sim ilar to  tex tile  w eavers—i.e., a 
reciprocating  shu ttle  holding a  bobbin  of wire 
which th reads i t  betw een a lte rn a te  transverse  
strands. O ther woven wire screens, particu larly  
those of coarse mesh, are m ade b y  hand , th e  wire 
being a lready  crim ped for interlocking. A nother 
d ep artm en t v isited  is th e  ironw ork shop, from 
which bunkers, oil pum ps, cab inets, and  such 
like are tu rned  o u t on m ass p roduction  lines, 
m ost of the  jo in ts  being rap id ly  welded. In  the  
zinc and  copper d ep artm en t ven tila to rs, chim neys, 
and  cowls of all shapes and sizes are fashioned. 
The tan k  dep artm en t is devoted  to  th e  p roduction  
of all shapes and is adjo ined to  th e  galvanizing 
departm ent.

Quite the  h a rd est worked d e p artm en t is th a t  
engaged in  th e  p roduction  of steel fu rn itu re , 
for which a new b ay  has been b u ilt and  to  which 
still fu rth er extensions are being m ade. Alongside 
th is is a bay, which is likewise being extended,
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a  o tted  to  th e  heavy construction  departm ent, 
w nerem  w ork is carried o u t in  steel p lates up 
o in. thickness, in  copper, alum inium , stainless 

steel, nickel, etc. H ere large storage tanks, 
Irac tiona ting  towers, process re to rts, vacuum  drying 
p lan ts, and  m any o ther forms of chem ical engineer
' s  p^ant are produced. Means are available for hot 
pressing up to  9 ft. in d iam eter and for m illing 
and p lan ing  of large m etal sheets and  o ther shapes. 
Gilled tubes for use in  electric transform er tanks 
are in  process of m anufacture  here also.

The works cover abou t 25 acres and give norm al 
em ploym ent to  2,000 workpeople, for th e  welfare 
of whom  adequate  arrangem ents have been made. 
I t  was pleasing to  note th a t  all departm ents were 
in a s ta te  of active  production  and th a t  th e  trade  
depression does n o t seem to  have reached th is 
p a rt of London. R eproduced here is a photograph 
of th e  Duke of Y ork inspecting  steel lockers made 
for a colliery com pany in  connexion w ith  a m iner's 
welfare scheme.

M E T A L  M A RK E T S
C o p p e r .— The copper m arket exhibited  fu rther 

weakness during  May, prices touching ex tra 
ordinarily  low levels. The export q uo tation  for 
electro in  New Y ork was m arked down to  8-75 cents, 
a fte r opening th e  m onth  a t  abou t 9-50 cents 
per lb., f.a.s. The m arket is undoubted ly  suffering 
— in addition  to  th e  effects of th e  universal trad e  
depression—-from th e  results of th e  policy of 
artificial price m ain tenance pursued by th e  Copper 
Cartel for years past, w hich entailed, despite 
signs of an  approaching econom ic setback 
a  blind continuance of high production  and 
the  accum ulation  of unw ieldy stocks. These 
stocks are now hanging over th e  m arket m enacingly 
and, a lthough p re tty  firmly held, they necessarily 
add to  th e  d is tru st w ith  which buyers regard 
the  position. A m erican industry , which is such 
an  im p o rtan t copper consum er, still languishes 
and th e  E uropean financial and comm ercial 
s ituation  is so gloomy th a t  i t  seems hopeless to  
look for any  im m ediate su b stan tia l im provem ent 
in  world consum ing dem and.

Average price of cash stan d ard  copper : Mav, 
1931, ¿38 18s. lOd. ; April, 1931, ¿42 14s. 8d."; 
May, 1930, ¿53 5s. ; April, 1930, ¿62 3s. 3d.

T i n .— D espite th e  decision of th e  In terna tional 
T in  Com m ittee to  recom mend a fu rther “ cu t " 
in  o u tp u t to  the  ex ten t of some 20,000 tons 
annually , sen tim ent on th e  London m arket rem ained 
“ bearish ” during May and prices receded tow ards 
the  ¿100 level a fte r slight tem porary  firmness 
abou t th e  m iddle of th e  m onth. An uneasy feeling 
is in  evidence th a t  even the  increased ra te  of 
o u tp u t-cu rta ilm en t— which incidentally  has been 
recom m ended before th e  full effects of the  original 
"  cu t ” have had  tim e to  show them selves— m ay 
n o t be adequate  to  restore equilibrium  betw een 
supply  and dem and, let alone to  effect the  hoped- 
for reduction  in  world visible supplies which, 
b y  th e  way, increased by  a fu rther 3,000 tons 
d uring  th e  m obth  ju s t ended. Failing definite 
proof th a t  th e  efforts of producers to  ad ju s t o u tp u t 
to  consum ption are going to  be successful, or 
th a t  w-orld trad e  conditions generally are on 
th e  m end, the outlook for th e  m arket is likely 
to  rem ain  som ew hat doubtful.

Average price of cash standard  tin  : May, 1931, 
/104 8s • April, 1931, ¿112 16s. 9d. ; Mav, 1930, 
¿144 18s. ; April, 1930, ¿162 14s. 7d.

L e a d .— This m arket kep t m oderately steady 
during  the  p ast m on th  un til th e  close, when 
weakness definitely developed. The position 
has no t y e t been im proved by the  jo in t curtailm ent 
of o u tp u t by producers and meanwhile the  m arket 
is th rea tened  w ith  fresh supplies from  the  big 
M ount Isa  properties in  A ustralia which are now 
sta rtin g  operations. Consuming dem and has 
rem ained restric ted  and ap art from the com parative 
cheapness of th e  price and  the  fact th a t  the  m ajority  
of producers are working in  some sort of co-operative 
fashion which m ay  be tigh tened  up if necessary, 
there  are really  very  few encouraging factors in 
the  position. In  view, however, of the  low quotation, 
it  is som ew hat difficult to  see how it  can fall very 
m uch further.

Average m ean price of soft foreign lead : May', 
1931, 711 12s. 8d. ; April, 1931, ¿12 9s. 9d. ; May, 
1930, ¿17 16s. 6d. ; April, 1930, ¿18 6s. 9d.

S p e l t e r .—Prices moved w ithin a narrow  compass 
during May, b u t the  undertone was ra th e r easy 
on the  whole. This cannot be regarded as surprising 
as th e  situation  of th e  spelter producing and 
consum ing industries has continued to  be most 
unsatisfactory. P robably  if prices were not 
a lready down to  extraordinary  low levels we 
should witness a fu rther decline, b u t as a m atter 
of fact very  few works can produce a t any'thing 
resem bling a satisfactory' profit a t  current m arket 
values, and the  gradual closure of sm elters on 
th e  C ontinent is a  sign th a t  a  num ber of works 
are being squeezed ou t of production, a t least 
for the  tim e being. Eventually , the  curtailm ent 
of o u tp u t enforced by economic conditions should 
tend  to  restore th e  m arket to  a healthier state , 
b u t i t  m ay be a painful and p ro tracted  process.

Average m ean price of spelter : May, 1931,
/1 0  13s. 7d. ; April, 1931, / l l  11s. lOd. ; May, 
1930, ¿16 19s. 8d. ; April, 1930, ¿18 Is. l id .

I r o n  a n d  S t e e l .— May was by  no m eans a 
propitious m onth for the British b last furnaces. 
Cleveland m akers of pig-iron were faced w ith 
a  subdued hom e dem and, very little  export interest, 
and  in sisten t foreign com petition, b u t were dis
inclined to  m ake price concessions in  an effort 
to  a ttra c t fresh buying. In  the  Midlands, however, 
th e  b last furnaces announced a “ cu t ” of from 
2s. 6d. to  5s. per ton, b u t business is so dead th a t 
th ey  do no t seem to  have benefited very  appreciably 
from  th is  step. Cleveland No. 3 foundry g.ni.b. 
rem ained unaltered  a t  58s. 6d. H em atite  was 
an  easy though  fairly  active m arket. E as t Coast 
Mixed Num bers being priced a t  th e  close of the 
m onth  a t  abou t 65s. per ton  or less. The finished 
steel m arket, both  as regards B ritish and 
C ontinental m aterial, rem ained deadly dull, the 
alm ost com plete stagnation  of the  B ritish  ship
building in dustry  being a severe blow to  the  
mills in  th is  country.

I r o n  O r e .— There has been no im provem ent 
in  th e  position of th is m arket. Business has been 
a t  a standstill w ith  th e  exception of a few cargoes 
of best B ilbao rubio, which have changed hands 
a t  ab o u t 15s. per ton  c.i.f., although w ith  easier 
freights 14s. 9d. m ight now be accepted.

A n t i m o n y .— At the  close of May English regulus 
was quoted a t  from  abou t ¿35 up to  ¿42 10s. 
per ton. There was only a dull dem and for Chinese 
regulus, w ith  spot m aterial priced a t  about ¿23 
to  723 10s. ex warehouse and m etal for shipm ent 
from  China a t  ab ou t ¿19 15s. c.i.f.

A r s e n i c .— There is now practically  no Cornish 
arsenic offering owing to  the  triv ia l ou tpu t of tin
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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.

CO PPER.
TIN .

ZINC
(Spelter).

LEAD . S IL V E R .

G O L D .S t a n d a r d .
E l e c t r o 

l y t i c .
B e s t

S e l e c t e d .
S o f t

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

Cash. 3 Months. Cash. 3 Months.

May £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. d. d. s. d.
12 39 15 74 40 10 74 43 10 0 41 0 0 104 6 3 105 13 9 10 10 0 11 11 3 13 0 0 134 1 3 * 84 9Î
13 38 19 44 39 14 44 42 10 0 — 104 12 6 105 18 9 10 5 0 11 7 6 12 15 0 1 3 * 134 84 10t
14 39 1 3 39 13 14 43 10 0 — 105 1 3 106 6 3 10 6 3 11 7 6 12 15 0 1 3 * 134 84 114
15 39 8 9 40 1 104 43 10 0 40 12 6 105 8 9 106 13 9 10 16 3 11 10 0 12 15 0 1 3 * 13 84 114
18 39 4 4* 39 16 104 42 10 0 — 109 13 9 110 18 9 10 15 0 11 12 6 13 0 0 124 1 2 « 84 l i t
19 38 18 9 39 9 44 42 10 0 40 5 0 106 18 9 108 6 3 10 10 0 11 10 0 13 0 0 1 2 * 124 84 94
20 38 15 Ü 39 6 104 42 5 0 — 105 1 3 106 8 9 10 7 6 11 11 3 13 0 0 124 1 2 * 84 9J
21 37 16 104 38 9 44 42 0 0 — 103 6 3 104 13 9 10 7 6 11 10 0 13 0 0 1 2 * 121 84 94
22 37 6 104 38 0 104 41 10 0 38 12 6 104 13 9 106 1 3 10 8 9 11 8 9 13 0 0 12f 124 84 94
20 37 17 6 38 9 44 41 10 0 39 0 0 102 3 9 103 11 3 10 12 6 11 7 6 13 0 0 124 1 2 * 84 11
27 37 5 0 37 18 14 41 0 0 — 102 11 3 104 1 3 10 8 9 11 6 3 13 0 0 124 1 2 * 84 94
28 36 16 104 37 10 74 40 5 0 — 101 8 9 102 18 9 10 6 3 11 0 0 12 111 0 1 2 * 124 84 11
29 36 3 14 36 16 104 40 5 0 36 17 6 100 13 9 102 3 9 10 0 0 10 12 6 12 5 0 124 124 84 94

J une
1 35 16 104 36 10 74 40 5 0 — 100 13 9 102 3 9 9 18 9 10 16 3 12 5 0 121 124 84 94
2 35 1 104 35 16 3 39 10 0 36 5 0 100 13 9 102 2 6 9 16 3 10 13 9 12 5 0 124 121 84 104
3 34 8 9 35 2 6 39 10 0 — 100 8 9 102 1 3 9 15 0 10 7 6 12 0 0 1 2 * 124 84 104
4 34 1 3 34 13 9 38 10 0 — 100 6 3 102 1 3 9 13 9 10 7 6 12 0 0 1 2 * 124 84 11?
5 35 8 9 36 1 3 38 10 0 36 5 0 100 11 3 102 3 9 9 18 9 10 16 3 12 5 0 12i 124 84 11?
8 34 10 74 35 5 74 38 10 0 — 100 13 9 102 3 9 10 0 0 10 12 6 12 0 0 124 124 84 l i t
9 35 5 0 36 0 0 38 10 0 36 5 0 100 16 3 102 8 9 10 5 0 10 17 6 12 5 0 1 2 * 1 2 * 84 114

10 35 4 44 35 18 14 38 10 0 — 103 3 9 104 13 9 10 17 6 11 6 3 12 15 0 1 2 * 1 2 * 84 H i

there. M exican high grade, however, is still 
quoted  a t  ¿47 10s. per to n  c.i.f. Liverpool.

B i s m u t h .— A fair dem and is m ain tained  and 
th e  official price was advanced during  M ay to  
5s. 6d. per lb. for 5 cwt. lo ts and over.

C a d m i u m .— A bout Is. 9£d. to  Is. 10^d. p e r lb. 
still represents the cu rren t value, dem and rem aining 
very  m oderate.

C o b a l t  M e t a l .— Officially the  price rem ains 
a t  10s. per lb., b u t th e  usual rebates a re  m ade 
for contracts.

C o b a l t  O x i d e s .— B l a c k  oxide is selling a t  abou t 
4s. 9d. to  5s. 3d. p er lb. and  grey a t  ab o u t 6s. 3d. 
to  6s. 6d., com petition  being  keen.

C h r o m i u m  M e t a l .— C urren t q u o tatio n s are about 
2s. 5d. to  2s. 6d. p er lb. delivered.

T a n t a l u m .— Dem and for th is  m eta l is p ractically  
non-existent, and  prices a re  qu ite  nom inal a t  
betw een ¿40 and  ¿50 per lb.

P l a t i n u m .-— Irregu lar conditions prevailed  in 
th is  m arke t during  May, b u t tow ards th e  end 
of th e  m onth  th e  tone  was no ticeab ly  firmer and 
quo tations advanced a t  ¿5 2s. 6d. to  ¿5 7s. 6d. 
per oz.

P a l l a d i u m .— The m ark e t has been qu ie tly  
steady , w ith  prices unchanged a t  ¿3 12s. 6d. to  
¿4 p er oz.

I r i d i u m .— Dem and has been trifling  and prices 
have  eased to  ab o u t ¿20 pe r oz. for sponge and 
powder, b u t even a t  th e  lower level buyers are 
showing no in terest.

O s m i u m .— A m oderate enqu iry  continues a t  
ab o u t ¿13 to  ¿14 pe r oz.

T e l l u r i u m .— Somewhere ab o u t 9s. 6d. per lb. 
is nam ed for th is  m etal, b u t th ere  is no th ing  
m oving a t  th e  m om ent.

S e l e n i u m .— A fa ir business is passing  a t  7s. 8d. 
to  7s. 9d. p er lb. ex warehouse, L iverpool.

M a n g a n e s e  O r e .— No im provem en t can be 
reported in  th is  m arket, and no sales of any  
consequence hav e  been m ade for weeks past. 
Prices are nom inal in  th e  region of Is. per u n it 
c.i.f. for b est Ind ian , lOJd. for good 48%  Ind ian  
and  lOd. to  10£d. c.i.f. for washed Caucasian.

A l u m i n i u m .— No change w as m ade in  prices 
a t  th e  m eeting  of E uropean  producers las t m onth,

b u t dem and is very  slow and  stocks are said to  be 
accum ulating  desp ite  th e  curta iled  ra te  of ou tpu t. 
Prices rem ain  a t  ¿85, less 2% , for ingots and  bars.

S u l p h a t e  o f  C o p p e r .— B ritish  m ate ria l is 
still quo ted  a t  ¿21 to  ¿21 10s. p e r ton , less 5% .

N i c k e l .— Leading producers a re  operating  a t  
ab o u t 50% of capacity , w hich  is said to  be slightly  
below th e  p resen t ra te  of consum ption . Prices 
are unaltered  a t  ¿170 to  ¿175 p er ton , according 
to  quality .

C h r o m e  O r e .— D em and has been dim inishing 
recen tly  and  prices a re  easier a t  ab o u t 75s. to  
77s. 6d. per to n  c.i.f. for good 48% R hodesian ore.

Q u i c k s i l v e r .— A fter pegging prices for ab ou t 
th ree  years, M ercurio E uropeo, th e  Italo -Spanish  
consortium ’s sales agency, reduced prices by  
¿5 p er b o ttle  to  ¿16 15s. f.o.b. on  Ju n e  1, th is  
price  being net. I t  rem ains to  be  seen w hether 
dem and will be appreciab ly  stim u la ted  by  th is  
m ovem ent.

T u n g s t e n  O r e .— B uying in te res t has absolu tely  
dried  up  and no sales of an y  im portance  have 
been heard  of for some weeks. Prices a re  now 
in  th e  neighbourhood of 12s. 6d. to  13s pe r u n it 
c.i.f. for forw ard shipm ent.

M o l y b d e n u m  O r e .— A lthough some leading 
sellers are still asking ab o u t 35s. pe r u n it c.i.f. 
odd lots have been changing h ands a t  m uch lower 
figures, down to  ab o u t 29s. hav ing  been accepted.

G r a p h i t e .— D em and continues very  slow and 
prices have  eased to  ab o u t ¿13 p er to n  c.i.f. for 
85 to  90% raw  M adagascar flake, an d  ¿14 to  
¿15 c.i.f. for 90% Ceylon lumps.

S i l v e r .— On M ay 1 spo t bars stood a t  13d. 
per oz., and w ith  some sm all b uy ing  in te res t by 
Ind ia  and China prices im proved to  13Jd. bv  
M ay 7, b u t by  May 16 had  slipped back  to  13d". 
again. D uring th e  la tte r  half of M ay bo th  In d ia  
and China were ra th e r  inclined to  sell and  Am erica 
continued to  offer, w ith  th e  resu lt th a t  prices 
b ioke ra th e r  sharply, falling to  12£d. for spo t 
bars on May 29, b u t recovering slightly  to  12r%d. 
on May 30. M uch ta lk  is still heard  ab o u t a possible 
in te rnational conference w ith  a view  to  im prov ing  
th e  position  of silver producers, b u t no th ing  
tang ib le  has y e t been done to  call such a m eeting.
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STATISTICS
PRODUCTION OF GOLD IN  TH E  TRANSVAAL.

R a n d .
E l s e 

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

May, 1930................... Oz. Oz. Oz.
J u n e ............................
J u l y ............................  "
A u g u s t......................
Septem ber .............
O c to b e r .................
November ...........
December .............
January , 1931 ...............
February ................. 873,872 40,704 914,576

March ...................... 910,998
882,337
910,279

A p r i l .............................
M ay.....................

840,259
867,949

42,078
42,330

TRANSVAAL GOLD OUTPUTS.

A p r i l .

T reated 
Tons.

Yield
Oz.

M a y .

Treated
Tons.

Yield
Oz.

Brakpan ...................
C ity Deep ...............
Cons. Main R e e f__
Crown M ines.............
D ’rb ’n Roodepoort Deep
E ast Rand P.M........
G eduld........................
Geldenhuis Deep . . .  
Glynn’s Lydenburg 
Government G.M. Areas
Kleinfontein ...............
Langlaagte E sta te  . . .
Luipaard’s V le i ...........
Meyer and Charlton . .  
Modderfontein N e w ...  
Modderfontein B . . . .  
Modderfontein Deep . 
Modderfontein E ast . .  
New S tate Areas
Nourse ..........................
R andfontein ...............
Robinson D e e p ...........
Rose Deep ...................
Simm er and Jack  . . . .
S p r in g s ..........................
Sub N ig e l......................
Transvaal G.M. Estates
Van Ryn ........................
Van Ryn Deep .............
W est Rand Consolidated
W est S p rin g s .................
W itw’tersr’nd (Knights) 
W itw atersrand Deep . .

90.00088.000
04.000

241.000
46.300 

149,500
81.000
70.500 

6,200
196.000 
50,700
76.000
29.300 
17,800

157.000
72.000
43.500
70.500
77.000
66.000

213.000
92.000
60.000 
71,900
67.500
32.000
15.500
43.000
59.000
91.000
64.500
54.000 
37,100

£139,041
23,104
21,930
79,045
14,963
40,793
26,063
16,034
2,364

£388,027
10,027

£113,736
7,431

£18,221
67,707
21,362
22.107 
21,125

£166,812
20,129

£246,955
27,221
12,299
21,768

£144,278
28.108 

5,002
£41,881
£92,403

£106,991
£70,473
£48,891

11,754

96.000
91.000
07.500 

268,000
47,800

158.000
86.000
71.700 
6,390

205.000 
52,100
78.000
31.500 
18,300

166.000
77.000
44.200
72.500
80.000
70.000 

235,000
99.000
63.700
83.000 
71,400
33.200
16.000
44.000
61.000
94.500
70.500 
62,000
31.200

£145,211
23,203
22,296
83,607
15,411
43,027
27,428
16,323
2,043

£401,211
10,417

£113,470
7,870

£18,632
68,595
22,503
22,488
21,748

£171,230
21,108

£265,762
27,538
12,782
22,776

£149,944
28,894

5,154
£93,238
£42,764

£109,891
£74,856
£51,321

11,383

COST AND PR O FIT  ON TH E RAND, Etc.

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

Tons
milled.

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working
profit.

s. d. s. d. s. d. £
February ,1930 2,421,100 28 5 20 0 8 5 1,019,482
March ........... 2,663,820 28 1 19 H 8 5 1,121,216

2,549,250 28 7 20 1 8 6 1,084,504
2,741,634 28 1 19 8 8 5 1,153,549
2,651,970. 28 2 19 7 8 7 1,141,197

Ju ly  ............. 2,706,900 28 5 19 8 8 9 1,184,107
A ugust ......... 2,693,100 28 3 19 6 8 9 1,174,828
Septem ber . . . 2,653,250 28 b 19 8 8 9 1,160,430

2,741,080 28 b 19 7 8 10 1,212,822
2,628,800 28 4 19 7 8 9 1,145,097

D ecem ber. . . . 2,661,200 28 6 19 9 8 9 1,160,548
2,721,316 28 3 19 8 S 7 1,171,456

February ----- 2,481,600 28 6 20 1 8 5 1,045,980
2,718,400 28 2 19 9 8 5 1,151,017

A pril............... — — 1,105,711

1931 365

NATIVES EMPLOYED IN  TH E TRANSVAAL MINES.

G o l d

M i n e s .
C o a l

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

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

May 31, 1930........... 202,182 15,028 5,340 222,550
June 30 ................... 201,324 14,943 5,126 221,393
Ju ly  3 1 ..................... 201,111 14,670 5,490 221,271
August 31 ............... 202,257 14,788 5,754 222,799
Septem ber 30 ......... 205,061 14,706 5,767 225,534
October 3 1 ............... 206,778 14,482 5,032 226,292
November 3 0 ........... 205,030 13,973 4,748 223,751
December 31 ........... 203,473 13,763 4,607 221,843
January  31, 19 3 1 ... 209,442 13,865 4,325 227,632
February 28 ........... 209,777 13,740 4,333 227,850
March 31 ................. 207,239 13,436 4.1U6 224,781
April 30...................... 206,770 13,242 4,030 224,042
May 31 ................... 207,109* 13,305 3,689 224,103

PRODUCTION OF GOLD IN RHODESIA.

1928 1929 1930 1931

oz. oz. oz. oz.
Jan u ary ................... 51,356 46,231 46,121 45,677
February ............... 46,286 44,551 43,385 42,818
March ..................... 48,017 47,388 45,511 42,278
April ..................... 48,549 48,210 45,806 43,776
May ....................... 47,323 48,189 47,645 —
June.......................... 51,762 48,406 45.20S —

July  ....................... 48,960 46,369 45,810 —
A ugust..................... 50,611 46,473 46,152 —
September............... 47,716 45,025 46,151 —
October ................. 43,056 46,923 45,006 —
November ............. 47,705 46,219 44,351 —
D ecem ber............... 44,772 46,829 46,485 —

RHODESIAN GOLD OUTPUTS.

A P R IL . M a y .

Tons. Oz. Tons. Oz.

Cam and M o to r............. 24,600 10,363 24,800 10,230
Globe and Phcenix . .  . 6,028 5,307 6,010 5,316
Lonely R e e f ................... 6,400 2,324 6,700 3,142
Luiri Gold ..................... 1,618 £2,500 1,646 £2,892
Rezende .......................... 6,400 2,653 6,400 2,639
Sherwood S tar ............. 4,000 £9,803 4,700 £8,978
W anderer Consolidated 15,000 3,694 15,300 3,660

W EST AFRICAN GOLD OUTPUTS.

A p r i l . May .

Tons. Oz. Tons. Oz.
Ariston Gold Mines . 4,350 £7,975 4,442 £9,069
Ashanti Goldfields . . 11,900 14,044 12,063 14,222
Taquah and A bosso.. 10,310 £16,209 10,090 £15,544

AUSTRALIAN GOLD OUTPUTS BY STATES.

Western
Australia. Victoria. Queensland

Oz. Oz. Oz.
May, 1930...................................... 32,967 3,480 580
Ju n e ............................................... 41,738 812 673
J u ly ................................................ 34,174 2,327 728
A u g u s t.......................................... 38,579 1,864 323
S ep tem ber.................................... 32,034 1,992 429
O c to b e r ...................  ................. 39,687 1,685 628
November .............. .................. 33,708 2,174 436
December .................................... 42,097 3,105 260
January , 1931.............................. 27,306 ---- 405
February ...................................... 38,370 — 458
March .......................................... 34,946 ----- --
A pril ............................................ 38,891 -- --
May................................................ 38.255 -- --

AUSTRALASIAN GOLD OUTPUTS.

A p r i l . May .

Tons Value £ Tons. [ Value £

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

4,898
3,460
6,700

10,058
8,744

12,024
8,246

16,898

7,919 
4,993 

14,301 
25,668 
21,585 
14,688 
14,516 

/  5,850* 
1 19,635t

4,948
4,157
7,187

11,360

12,508
8,437

7,008
7,274

15,301
26,792

14,731
16,048

{ =
* Oz. gold. t  Oz. silver.
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GOLD O UTPU TS, KOLAR D ISTRICT, IN D IA .

A p r i l . M a y .

Tons Total Tons Total
Ore Oz. Ore Oz.

Balaghat .................... 3,350 2,109 3,750 2,108
Champion R e e f ......... 8,100 5,455 8,375 5,284
M ysore.......................... 15,571 7,704 12,360 6,010
Nundydroog ............. 12,639 7,282 12,004 0,947
Ooregum .................... 12,000 4,607 10,000 4,863

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

Chosen Corp. (Korea) . . .  
Frontino & Bolivia (C’lbia) 
M armajito (Colombia) . . .
F re sn illo ..............................
New Goldfields of Vene

zuela .................................
O riental Cons. (Korea) . .  
St. John  del Rey (Brazil). 
Santa Gertrudis (Mexico) . 
W est Mexican M ines.........

A p r i l .

Tons Value £

9,430 14,000
2,150 10,535

980 4,263
89,327 3 ,2 6 8 1

4,844 1,890*
10,621 111,2564

----- 35,500

1,740 25,0004

M a y .

Tons Value £

9,670
3,700

5,197

13,580
16,G38t

1,524*
98.74W
45,000

d  Dollars. * Oz. gold. |  Includes M armajito ou tpu t. 

PRODUCTION O F T IN  IN  FED ERA TED  MALAY STATES. 
Estim ated a t 72% of Concentrate shipped to  Smelters. Long Tons.

September .

December

5,525 January , 1 931 ...........
4,153 February ...................
4,048 M arch ..........................
4,807 A p r il ............................
4,812 May ............................
5,019 J u n e ............................

5,450
5,470
4,461
4,510

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

Ayer Hitam  ............................
B atu C aves..............................
Changkat ................................
Gopeng .....................................
Hongkong Tin ........................
Idris Hydraulic ......................
I p o h ...........................................
Kam par Malaya ...................
Kampong L a n ju t ...................
K am u n tin g .................
Kent (F .M .S .)..........................
K in ta .........................................
K inta K e llas ............................
K ram at T in ..............................
Kuala K a m p a r ........................
K u n d an g ..................................
Lahat .........................................
Lower P e r a k ............................
Malaya C onsolidated .............
Malayan T i n ............................
Malim N a w a r ..........................
Pahang .....................................
Penaw at ...................................
Pengkalen ..............................
P e ta lin g .....................................
Rahm an ..................................
R am butan ..............................
R antau  .....................................
R aw an g .....................................
Rawang C oncessions.............
Renong .....................................
Selayang ................................
Southern M a la y a n .................
Southern Perak ......................
Southern T ro n o h ....................
Sungei B e s i ..............................
Sungei K inta ..........................
Sungei W ay ............................
Taiping .....................................
T a n jo n g .....................................
Teja Malaya ............................
Tekka .......................................
Tekka-Taiping..........................
Temengor .................................
T e m o h .......................................
Tronoh .....................................
Ulu K la n g ................................

Mar.

1071
24
40
591
501
201
371
67
82

1521
28
221
681
75
42
8

201

63
131

18
2551

694
651

176
651
94
22
65
40 
631

1631
351
45
42
381

119
23
441
261
33
571
111
41 
93 
264

Apr.

131
18
55
591

107
22
36
83
84 

194
28
221
371
85 
77 
14 
18

421
137

30
2211

831
651

133
891
91

29 
65 
45
32 
17

1901
531
54
42
351

119
33 
351
30 
371 
62

371
84
34

May

891
171
50
594
98
271
291
704
74

266
18
22
391
85
68
16
201
89
341

1541
29

180
1011

621
176

951
12
33OS
70
31
24

1721
641
72

311
131
35
444
241
341
48

531
87
53

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

Mar. Apr. May

A m ari.................
A nglo-N igerian............. 58 48 42*
Associated Tin M ines......... 220 200 259
Baba R iv e r ................. 7 7
B atura M onguna........... 5 - 1 ÜLfág
B is ic h i................................ 49 40 _
D affo................................... 6
Ex-L ands ........................ 52 59*
F i la n i ..................................... 2* 24 4*
Jan  ta r ............................................. 21 22 22
J o s .................................................. 20 12
Juga Valley ................................. 5 8 7
Kaduna Syndicate...................... 25 30
K aduna Prospectors.................... 7 10 _
K a s sa ......................................... 12* 12 10
London Tin ................................ 220 130 196
Lower B is ic h i.............................. 5 |
N a ra g u ta ..................................... 21 144
N araguta D urum i ...................... 7 4*
N araguta Extended .................. 10 10 9*N araguta K a ra m a ...................... 2 1 | 14
N araguta K o r o t .......................... 10* 9
Nigerian C onsolidated ............... 14 12
Offin R iver................................ 3* 4} 3 |
Ribon Valley ........................ 8 6* 18
South Bukeru A r e a s .................. 11 8
Tin F ie ld s .............................. 4* 5* 3*
Tin Properties ............................
U nited Tin A re a s ........................ 18 18 20!
Yarde Kerri ........................

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

Mar. Apr. May

Anglo-Burma (Burm a)............... 15* 15 11
Aramayo Mines (B o liv ia )......... 198 214 217
Bangrin (Siam) .......................... 82* 78 76
Beralt ......................................... — 38* 30*
Consolidated Tin Mines (Burma) 90 92 82
E ast Pool (Cornwall) ............... 43! 44! 45*
Fabulosa (B o liv ia)...................... 115* 86* 69
Geevor (Cornwall)........................
Kagera (U ganda)........................ 20 20 7
K a in ra ........................................... 48* 4 1 |
M alaysiam Tin .......................... 28* 21 17
M awchi........................................... 312* 303*
P a tino ............................................. 1,416 1,344 _
P a tta n i........................................... 474 49
Rooiberg M inera ls ...................... 27 34
San Finx (Spain) ........................ 27f* _
Siamese Tin (S ia m ) .................... 1881 185 200!
Tavoy Tin (B u rm a ).................... 61 46* 33
Tongkah H arbour (S iam )......... 70 75 70
Toyo (Japan )................................ 64* 50 66
Zaaiplaats ................................... 20* 15

Tin and Wolfram.

CO PPER, LEAD, AND ZINC OUTPUTS.

Broken H ill South /  Tons lead conc. .
\  Tons zinc conc. .

Burm a Corporation . . .  { £ ,y g £ i h £
Electrolytic Z in c   Tons z in c ...........
Indian C o p p e r ...............  Tons copper . . .
M essina............................  Tons copper . . .
M ount L y e ll.................... Tons concentrates
N orth Broken H ill  | l ons l!iad conc- •t io n s  zinc conc. .
Poderosa ........................  Tons copper ore.
Rhcdesia Broken Hill . j  J ons Y2? 5 .*-----I Ions slab zinc . .
San Francisco Mexico . -I J ° ns conc- •I io n s  zinc conc. .
T e tiu h e ............................  -I I ons le.ad conc- •i Ions zinc conc. .
T r e p c a ............................  | ? ons I«ad •v  1 Tons zinc conc. .
Zinc Corporation ......... j  conc. .

1 I ons zinc conc. .

Apr. May

4,907 4,481
2,435 4,503
6,700 5,880

530,000 470,400
4,175 4,183

346 350
683 775

3,014 2,803*
4,930 —

1,940 —

392 —

15 18
1,010 1,015
3,588 3,691
3,585 4,251

735 944
1,815 2,441
3,129 3,136
2,643 2,839
5,591 4,334
4,058 3,614

To May 20.
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IMPORTS OF ORES, METALS, ETC., INTO U NITED  KINGDOM

March. April.

Iron  Ore . . . . 211,441 184,255
Manganese O re. . . . 4,835 7,804
Iron and Steel . . . 210,467 193,390
Copper and Iron Pyrites 21,428 20,880
Copper Ore, M atte, and Prec. 3,239 2,414
Copper M e ta l........... 11.9S5 15,891
Tin Concentrate . . . . 3,227 5,763
Tin M e ta l................... 1,680 902
Lead Pig and S h e e t.. . 21,792 36,400
Zinc (Spelter) ............... 15,178 15,322
Zinc Sheets, e tc ............ 1,536 1,341
Aluminium ............... 2,703 1,692
M ercury........................ 80,343 96,900
Zinc O x id e ...................... 734 640
W hite Lead ............................ 11,426 11,238
Red and Orange L e a d ............. 3,393 934
Barytes, ground ........................ 43,618 35,689
Asbestos ..................................... 1,621 1,146
Boron M in e ra ls .......................... 654 1,165
Borax ........................................... 24,999 15,725
Basic Slag ................................... 4,106 1,510
S uperphosphates........................ 22,843 22,319
Phosphate of L im e .................... 32,323 7,882
Mica ............................ ................ 252 133
Sulphur ....................................... 8,642 510
N itrate of S o d a .......................... 51,572 169,362
Potash Salts .............................. 369,023 363,114
Petroleum : Crude ................... 33,403,763 41,471,482

Lam p O i l ............. 21,934,514 20,137,724
Motor Spirit 95,975,648 69,756,321
Lubricating Oil . . .  .Gallons 7,487,620 8,175,601
Gas Oil ............. 6,619,568 9,736,177
Fuel O i l ............... 41,627,720 33,994,593

Asphalt and Bitumen ............. 18,696 10,463
Paraffin W ax ............................ . . .C w t . . . . 98,991 102,144
Turpentine ................................ 8,691 22,756

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

Marcn. April. May.

Anglo-Ecuadorian ................... 15,541 16,824 20,505
Apex T rin idad .......................... 45,930 48,080 47,640
A tto c k ........................................... 1,619 1,542 1,628
British B urm ah............................ 4,559 4,299 4,336
British Controlled ...................... 36,043 36,416 39,274
Kern M ex...................................... 815 898 1,027
Kem River (Cal.) ...................... 1,790 2,027 2,499
Kern Romana ............................ 1,140 1,015 741
Kern Trinidad ............................ 5,626 4,898 5,078
Lobitos ......................................... 25,418 24,767 25,684
Phoenix........................................... 61,249 67,936 66,418
St. Helen’s Petroleum ............. 5,921 5,418 4,930
Steaua R o m a n a .......................... 85,710 73,670 83,040
Tampico ....................................... 3,209 2,940 2,857
Tocuyo ......................................... 2,348 2,390 2,550
Trinidad Leaseholds ................. 20,050 13,650 14,650

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

Anglo-Ecuadorian ............................
Anglo-Egyptian B ..............................
Anglo-Persian 1st Pref......................

O rd ..............................
Apex Trinidad (5s.) ..........................
A ttack .................................................
British Burmah (8s.) .......................
B ritish Controlled ($5) .................
Burmah O i l .........................................
Kern River Cal. (1 0 s .) .....................
Lobitos, Peru ....................................
Mexican Eagle, Ord. (4 pesos) -----

,, 8% Pref. (4 pesos)
Phoenix, Roumanian .......................
Royal D utch (100 fl.) .....................
Shell Transport, Ord. . . . .  . . . . . . .  •

5% Pref. (£10)...
Steaua Romana ................................
T rinidad L easeho ld s ........................
United British of Trinidad (6s. 8d.) 
V.O.C. H o ld in g ..................................

M a y  11, June  10, 
1931. 1931.

f s. d. f, s. d.
6 0 6 3

1 15 0 1 7 6
1 5 6 1 6 9
1 15 0 1 18 0

K 9 6 6
12 6 11 3
3 9 4 0
1 3 1 3

2 10 0 2 6 9
1 6 1 3

16 3 1 0 0
6 9 6 9
7 0 7 3
4 9 3 9

19 10 0 16 12 6
2 13 0 2 5 0

10 0 0 10 0 0
3 9 3 3

13 9 15 0
3 9 3 3

1 9 3 1 9 3

P R IC E S  O F  C H E M IC A L S . June 9.
These quotations are not absolute ; they vary according to 

quantities required and contracts running.

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

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

,, 0'880 solution   per ton
,, Carbonate............................................  ,,
,, N itrate (B ritish)..................................  ,,
,, Phosphate, comml................................... ...........
,. Sulphate, 20'6% N................................... .

Antimony, T artar Em etic, 43/44%  per lb.
,, Sulphide, golden ............................  ,,

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

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

Benzol, standard m otor   per gal.
Bleaching Powder, 35% Cl per ton
Borax .................................................................... ,,
Boric A c id .............................................................  ,,
Calcium Chloride, solid, 70/75% ........................ ,,
Carbolic Acid, crude 60’s   per gal.

,, ,, crystallized, 40°........................... per lb.
Carbon D isu lp h id e   per ton
Citric A c id   per lb.
Copper S u lp h a te   per ton
Creosote Oil (f.o.b. in Bulk)   per gal.
Cresylic Acid, 98-100% ....................................  ,,
Hydrofluoric Acid, 5 9 /6 0 %   per lb.
Iodine   per oz.
Iron, N itrate 80° Tw............................................ per ton

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

,, N itrate (ton lo t s )  ' .............................. ,,
,, Oxide, L i th a rg e ........................................  ,,
„  W hite .........................................................  ,,

Lime, Acetate, brown ........................................  ,,
grey, 80% ................................

Magnesite, C a lc ined ............................................. ,,
Magnesium, C h lo rid e ..........................................  ,,

,, Sulphate, comml........................... ,,
Methylated Spirit Industrial 61 O .P  per gal.
Nitric Acid, 80° Tw .............................................. per ton
Oxalic A c id ...........................................................  per cwt.
Phosphoric Acid. S.G. 1500 ............................ per ton
Pine O il.................................................................... ,,
Potassium Bichromate .........................................per lb.

,, Carbonate, 9 6 /9 8 % ........................... per ton
,, Chlorate .............................................. >>
,, Chloride 80% ...................................  >> .
,, E thyl X anthate  per 1,016 kilos
,, H ydrate (Caustic) 88 /90%   per ton
,, N itrate ................................................  »
,, P e rm a n g an a te   per lb.
,, Prussiate, Yellow .............................  ,,

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

Sodium Acetate ...................................................  >»
,, Arsenate, 45% ......................................  »>
,, Bicarbonate ...........................................  >>
,, B ic h ro m ate ............................................. per lb.
,, Carbonate (Soda Ash) 58% .................  per ton
,, ,, (Crystals)........................................
,, C h lo ra te ...................................................  .»

Cyanide. 100% NaCN b a s is ...............  per lb.
,, E thy l X anth te ............................ per 1,016 kilos
,, H ydrate, 76% ....................................... P?r ton
,, Hyposulphite, comml.............................  ,,
,, N itrate (ordinary) ................................. ,,
,, Phosphate, comml................................... ,,
,, Prussiate .................................................  per lb.
,, S ilic a te .....................................................  per ton
,, ,, (liquid, 140° Tw.) .................  ,,
,, Sulphate (Glauber’s Salt) ....................  ,,
,, ,, (Salt-Cake) ............................ >>
,, Sulphide Cone., 60/65%........................  >>
,, Sulphite, p u r e .........................................  per cwt.

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

Sulphuric Acid, 168° Tw...................................... ,,
,, ,, free from Arsenic, 140° Tw. . ,,

Superphosphate ot Lime (S.P.A. 16%) ......... >>
Tartaric Acid ..........................................................per lb.
Turpentine ...........................................................  Per ton
Tin Crystals    ..................................................... per lb.
Titanous Chloride ............................................... >»
Zinc Chloride ....................................................... per ton
Zinc Dust, 9 0 /9 2 % ............................................... *»
Zinc Oxide (White Seal) ....................................  »
Zinc Sulphate.........................................................  »>

i  s- 1d.
18 9

1 16 3
58 0 0

8 7 6
6 15 0

11
15 10 0
27 10 0
16 0 0
40 0 0

9 10 0
10
9

19 7 6
4 10 0
8 15 0
6 5 0

1 5
7 0 0

13 10 0
22 0 0

5 5 0
1 H

53
16 10 0

111
18 15 0

4 i
1 8

6
1 0

6 10 0
2 2 6

32 7 6
28 15 0
26 10 0
36 10 0

7 5 0
12 0 0

9 10 0
5 10 0
3 15 0

2 1
23 0 0

1 14 0
29 15 0
42 10 0

41
24 0 0
27 10 0

9 5 0
55 15 0
28 10 0
19 17 6

53
61

1 8
10 10 0
17 0 0
20 10 0
10 10 0

3 ł
6 0 0
5 5 0

26 5 0
7

53 5 0
14 10 0

9 2 6
10 0 0
10 0 0

41
9 10 0
8 10 0
2 15 0
2 17 6
S 15 0

14 0
9 5 0
6 5 0
4 5 0
3 0 0
3 9 0

l l ł
50 0 0

10è
10

9 10 0
20 0 0
35 0 0

8 5 0
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S H A R E  Q U O T A T IO N S
 Shares are £1 par value except where otherwise noted.

GOLD AN D S IL V E R :
SOUTH A FRICA :

B ra k p a n .................................................
City Deep .............................................
Consolidated Main Reef ...................
Crown Mines (10s .)..............................
Daggafontein ......................................
D urban Roodepoort Deep (10s.).. . .
E ast Geduld .........................................
E ast Rand P roprietary (10s .)...........
G eduld......................................................
Geldhenhuis Deep ..............................
G lynn’s Lydenburg ............................
Government Gold Mining Areas (5s.)
Langlaagte E state ..............................
Meyer & Charlton ..............................
M odderfontein New (1 0 s .) .................
M odderfontein B (5s.) ........................
M odderfontein Deep (5s.) ...............
Modderfontein E a s t ............................
New S ta te  Areas ................................
Nourse ....................................................
Randfontein .........................................
Robinson Deep A (Is.) ......................„  B (7s. 6 d .) .............
Rose D e e p ..............................................
Sim m er & Jack  (2s. 6d .)......................
S p r in g s ...................................................
Sub Nigel (10s.) ...................................
Van Ryn ...............................................
Van Ryn Deep ....................................
Village Deep (9s. 6 d . ) ........................
W est Rand Consolidated (10s.) . . . .
W est Springs ...................................
W itw atersrand (K night’s ) .................
W itw atersrand Deep ..........................

RHODESIA :
Cam and M otor ..................................
Gaika ......................................................
Globe and Phoenix (5 s .) ......................
Lonely Reef .........................................
Mayfair .................................................
R e z e n d e .................................................
Shamva .................................................
Sherwood S tarr (5s.)............................

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

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

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

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

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

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

May 11, June 10,
1931. 1931.

£. s. d. £ s. d.
2 17 6 2 18 9

4 G 3 9
1 1 0 1 0 6
4 2 6 4 7 0
2 2 G 2 2 6

10 0 15 9
2 13 G 2 13 0

11 6 11 0
3 18 U 4 1 0

8 0 8 3
4 9 5 0

1 12 G 1 13 0
1 4 0 1 5 G

15 0 18 0
3 5 0 3 5 9

10 G 10 G
1 1 3 1 2 0
1 12 6 1 12 0
2 2 0 2 3 9

13 0 14 0
1 0 0 1 1 0

15 0 16 3
11 0 10 0

5 3 4 9
3 0 3 0

3 1 0 3 3 9
2 18 0 3 0 6

8 3 8 6
1 5 9 1 5 6

6 3 2 3
10 0 9 6
11 3 10 9
9 0 8 0
3 9 3 6

18 0 17 6
3 6 3 6

13 0 13 0
15 0 16 9

3 9 4 3
1 1 9 1 0 0

1 0 1 0
14 3 13 9

1 5 9 1 10 0
4 3 4 3

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

11 6 11 6
13 6 12 6
16 9 13 9

2 0 2 0
6 G 5 6
7 3 6 9

15 6 14 9
3 0 2 9

6 3
3 0 1 6

10 6 10 6
4 0 3 0
1 G 1 G

14 3 14 0
1 9 0 18 0

6 6 5 9
2 3 1 9

4 6 3 9
6 6

3 6 3 6
13 9 13 9

1 3 1 3
1 0 1 0
2 G 9
8 0 6 3

15 0 14 6
6 3 G 3

1 15 0 1 15 0
15 0 12 6

19 15 0 16 7 6
13 9 10 6

1 3 9 19 6
2 14 0 2 3 9

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

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

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

T IN :
Aramayo Mines (25 fr.), Bolivia . .
Associated Tin (5s.), N igeria ...........
Ayer H itam  ( 5 s . ) .................................
Bangrin, S ia m .......................................
Bisichi (10s.), Nigeria ........................
Chenderiang, M a la y ............................
Consolidated Tin Mines of Burm a . .
East Pool (5s.), Cornwall .................
Ex-Lands Nigeria (2s.), Nigeria
Geevor (10s.), C o rn w all......................
Gopeng, M alaya ...................................
Hongkong (5s.) .....................................
Idris (5s.), Maiava ...............................
Ipoh Dredging (10s.), Malay ...........
Kaduna Prospectors (5s.), N igeria . . 
Kaduna Syndicate (5s.), N igeria . .  .
K am unting (5s.), Malay ....................
Kepong, M a la y .....................................
K in ta , Malay (5s.)..... .............................
K inta Kellas, Malay (5s.) ..................
K ram at Pulai, Malay ........................
Lahat, Malay .......................................
Malayan Tin Dredging (5s.) .............
N araguta, Nigeria ..............................
Nigerian Base Metals (5s.) ...............
Pahang Consolidated (5s.), M alay .. .
Penaw at ($1), Malay ........................
Pengkalen (5s.), Malay ......................
Petaling (2s. 4d.), M a la y ....................
Ram butan, Malay ..............................
Renong Dredging, Malay .................
Siamese Tin (5s.), Siam  ....................
South Crofty (5s.), C o rnw all.............
Southern Malayan (5s.) ....................
Southern Perak, M alay........................
Southern Tronoh (5s.), Malay .........
Sungei Besi (5s.), Malay ....................
Sungei K inta, Malay ..........................
Tanjong (5s.), Malay ........................
Tavoy (4s.), B urm a ............................
Tekka, Malay .......................................
Tekka Taiping, M a la y ........................
Temengor, M alay.................................
Toyo (10s.), Japan  ...............................
Tronob (5s.), M alay..............................

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

d itto , Pref............................................
B ritish South Africa (15s.) ...............
Central Mining (£8) ............................
Consolidated Gold Fields .................
Consolidated Mines Selection (10s.) .
F an ti Consols (8s.)................................
General Mining and Finance ...........
Gold Fields Rhodesian (10s.) ...........
Johannesburg Consolidated .............
London Tin Corporation (10s.)
Minerals S e p a ra tio n ............................
N ational Mining (8 s .) ..........................
Rand Mines (5s.) ................................
Rand Selection (5 s .) ............................
Rhodesian Anglo-American (10s.). .  .
Rhokana Corp........................................
Rhodesian Selection T rust (5s.)
South Rhodesia Base Metals ...........
Tigon (5s.) .............................................
Union Corporation (12s. 6d.) ...........
V enture T rust (10s.) ..........................

May 11,
1931.

£ s. d.
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A  R E C O R D  O F  P R O G R E S S  I N  M I N I N G ,  M E T A L L U R G Y .  A N D  G E O L O G Y

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

reports of mining companies.

BALL-MILL W O RK  INPUT

R eport of Investigations No. 3056 of the  U nited 
S tates Bureau of Mines, by  J. Gross and S. R. 
Zimmerley, contains particu lars of a device for 
measuring the work in p u t to  a laboratory  ball- 
niill. The determ ination was found to  be necessary 
in the course of a study of ball-mill grinding being 
carried out a t  th e  in te rm o u n ta in  Experim ent 
Station of th e  Bureau a t  Salt Lake City, U tah. 
The device adopted was essentially th a t  used by 
H aulta in  in m easuring work in p u t to  rolls, i t  only 
being necessary to  change the  mechanism.

^integrator disk

Spring to  keep
extent ion tape taut

F i g . 1 .— D ia g r a m  o f  p o w e r - r e c o r d i n g  g e a r .

A diagram m atic sketch of th e  ap para tus is given 
in F ig .l. The pulley which ro tates the  mill is loose 
on the  mill shaft and is equipped w ith ball bearings. 
This pulley is connected by m eans of three tangentia l 
springs to  the  driving p late, which is solid on the 
mill shaft. Power applied to  the  loose pulley is 
transm itted  to  the  driving plate, and hence to  
the  mill, by  th e  three springs ; the  greater the  
resistance of the mill, the  greater th e  spring exten
sion. The extension of the  springs is transm itted  
by  the  steel extension tape  to  th e  differential 
in tegrating  meter.

The integrating  m eter is operated by two friction 
wheels in contact w ith the  in tegrato r disc, which 
revolves a t  a  definite ra tio  of speed to  th a t  of the 
mill. The fiction wheels are held in  con tact w ith 
the  disc by th e  spring suspension of the  in tegrator 
and are connected to  a differential gear cage, the 
revolutions of which are recorded on a  counter

such as is used in gas meters. Due to  th e  differential 
gears the  cage is sta tionary  -when the  two friction 
w'heels revolve a t th e  same speed in opposite 
directions ; th is condition exists when the  in tegrator 
is centred on the  disc and corresponds to  no load 
or to  a zero spring extension. As the load is applied, 
the  springs extend and move the  in tegrato r from 
the  centre or zero point, resulting in  a  difference 
of speed between th e  two friction wheels. Due to 
th e  revolution of the differential cage th is change 
in  speed is transm itted  to  the  counter. The 
in tegrator and extension tap e  system  is kept 
ta u t by m eans of a light spring a ttached  to  the 
integrator, the  spring having ju st enough tension 
to  assure th a t  the  in tegrator returns to  zero when 
the  load becomes zero.

The in tegrator does not give direct readings of 
the  work input, as the  readings increase with 
speed or revolutions per m inute and the  spring 
extension is no t in direct proportion to  th e  load 
or pull. The in tegrator reading is, however, a 
true  product of speed and pull. A given pull always 
results in the same spring extension and a given 
pull per revolution always gives the  same reading, 
irrespective of speed. The relation.betw een horse- 
power-hours per revolution and integrator-reading 
per revolution can thus be expressed by a calibra
tion curve from which the  work inpu t can  be 
ob tained  when tim e of running and num ber of 
revolutions are known.

The spring extension and the  displacem ent of 
the  in tegrato r from the zero po in t are increased 
as the  work in pu t increases, so th a t the  revolutions 
of the differential gear are a measure of work 
input. To convert the  m eter readings to  work 
input, th e  appara tus was calibrated a t  various 
speeds w ith a Prony brake and also by  m eans of a 
sta tic  load. The static  m ethod was particularly  
useful as a check on the Prony brake m easurements 
and for those loads where the Prony brake readings 
were not steady enough for the  required accuracy.

C a l i b r a t i o n  w i t h  t h e  P r o n y  B r a k e .— A  
Prony brake was made to  fit the  mill shell, and 
readings were obtained w ith different loads and 
a t  different speeds. By p lo tting  the horse-power- 
hours per revolution against th e  integrator-reading 
per revolution, th e  d a ta  for all speeds can be 
used to  establish a single curve. This has been 
done in  Fig. 2.

C a l ib r a t i o n  w i t h  S t a t i c  L o a d s .— The mill 
was run a t a definite speed and the belt then  
removed. A known weight was suspended from 
the  driving pulley a t  a  distance of 10J in. from its 
centre. The disc was then  run a t th e  speed which 
corresponded to  the  particu lar mill speed and 
in teg rato r readings were obtained. The results 
of the  sta tic  m easurem ents plo tted  sim ilarly to 
those obtained w ith the  Prony brake are given 
in Figure 2. I t  will be seen th a t  th e  Prony brake

6—7 369
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F i g . 2 .

and  th e  s ta tic  m ethod give essentially th e  sam e 
results. This curve is used for th e  determ ination  
of work in p u t when springs of th e  sam e stren g th  
are used.

U s e  o f  t h e  C a l i b r a t i o n  C u r v e .— To d e te r
mine the  work in p u t to  th e  mill, i t  is only necessary 
to  know th e  mill revolutions and  th e  in teg ra to r

readings for definite periods of tim e. T h e  fig1* 
ob tained  from  th e  curve m ultip lied  by  t h e  r e v o  u^ 
tions per m inute  gives th e  horsepower-hour» Pe 
m inute in p u t delivered a t  th e  m ill i r r e s p e c t i v e  
of m otor efficiency, transm ission  l o s s e s ,  or e 
slip. The only place in which be lt s l i p  a f f e c t s  e 
results is in th e  transm ission  to  th e  m i l l  or to  e 
in teg rating  disc, th u s  a lte rin g  th e  s p e e d  ra  io 
betw een these  tw o from  th a t  ob tain ing  during  
calibration.

Speed counters are used b o th  on th e  mill and on 
the  in teg ra to r disc so th a t  an y  varia tion  in  th e  speed 
ra tio  can  be noted  and  a  correction applied, th e  
in teg ra to r readings being d irectly  p roportiona l 
to  th e  disc speed.

The curve m ay be considered as accu ra te  for 
readings from  0-000015 to  0-000085 horsepow er- 
hours p er revolution. Fo r readings below th is  th e  
accuracy of resu lts ob tained  w ith  th e  springs used 
in  th e  calib ra tion  m ay  be questioned. F o r work 
in p u t m easurem ents below 0-000015 horsepower- 
hours p er revolution, w eaker springs a re  used, 
which was done in  o b ta in ing  no-load-figures. 
How ever, in  e ither case th e  curves ob ta in ed  do 
no t go th ro u g h  zero as th e y  theo re tica lly  should 
unless th e  curve be b en t sharp ly . T he explanation  
of th is  lies in  th e  fact th a t  a certa in  pull is necessary 
before th e  springs begin to  ex tend . F urtherm ore, 
a  certa in  force is necessary to  overcom e th e  pull of 
th e  tension  spring  w hich keeps th e  extension  tape 
ta u t. T his does n o t affect th e  range in  which the 
ball-m ill experim en ts a re  m ade.

STAM P-M ILL SC R EEN S
In  Bulletin  No. 29 of th e  K olar Gold Field 

Mining and M etallurgical Society, F. W . K endall 
gives some notes on im proved m ethods of fixing 
screens in  stam p-m ills and full ex tracts from  his 
p ap er are given here. The au th o r says th a t  
stam p-m illing is such an  old-established process 
for th e  crushing of ores th a t  i t  m ay  seem p re 
sum ptuous for him  to  suggest th a t  in  certa in  
directions considerable im provem ents can be 
effected ; im provem ents th a t  would n o t only 
benefit th e  process, b u t also be welcom ed by  
m illm en and m ill a tten d an ts . H e says th a t  his 
a tten tio n  was first seriously draw n to  th e  m ethod 
of affixing screens to  th e ir fram es th rough  observing, 
soon afte r th e  in troduction  of 64 screening in  th e  
Mysore m ine mill, th e  considerable screen chokage 
th a t  was being experienced ; m uch greater th a n  
one would have expected on changing over from  
th e  previous m esh in  use, i.e. 256 mesh.

The a u th o r’s experience w ith  stam p-m ill screens 
of woven wire has been extensive, vary ing  w ith  
screens of 1,400 holes p er sq. in. to  th e  one a t  
p resen t in  use in  th e  Mysore mill, i.e. 64 holes 
per sq. in. of 18 s.w.g. wire, w ith  an  apertu re  
of -077 in. A lthough th e  paper deals particu la rly  
w ith  64 screening, i t  m ay be th a t  screening of 
near sizes would exh ib it sim ilar tendencies ; in 
any  case certain  details embodied in  th e  paper 
app ly  to  all types of woven wire screens.

To a large ex ten t screen efficiency and  stam p  
d u ty  are in terdependent, inasm uch as th e  gradual 
chokage of screens renders them  gradually  less 
efficient, resulting in  an appreciable decrease 
in  stam p du ty , and a corresponding decrease 
in mill tonnage o u tpu t. Screen efficiency m ay 
be in te rp reted  as th e  passing th rough  th e  screen

of as g rea t a q u a n ti ty  of p u lp  as possible during 
th e  tim e th e  screen is d ischarg ing  and  also obtaining 
th e  u tm o s t effective life before d iscard ing  it. 
T he d iscarding of screens on acco u n t of being 
heav ily  choked, a lth o u g h  a t  th e  tim e n o t worn 
ou t, is n o t unknow n in  stam p-m illing . This 
would n o t h ap p en  if an  easy  and  effective way 
of clearing a screen, o th e r th a n  th e  usual scraping 
or brushing, were found. A lthough  scraping 
or b rush ing  a screen for clearance is universally  
p ractised , i t  is nevertheless an  u n sa tisfac to ry  
m ethod , m ore especially w ith  th e  finer mesh 
screens, on account of the  dam age  caused to  them  
in add ition  to  insufficient clearing. The fact 
th a t  th e  size o t  ie screen a p e rtu re  increases, 
due to  th e  w ear of th e  wires, does n o t affect the 
issue w hen stam p-m ilhng js followed by fine 
grinding.

i M l e ,  a re  u , . , l  H * * S C  
decreases, un til a critical poin t f t  h T
w hen possibly th e  stam p d u tvP^ b ly  ” ached- re  «a-srnectations. a... -1 cloes n o t come

  c
tendency to  chokage c o n t in u e s * ^  Po in t th
he th a t  screens w ith  a p ertu re , ‘'tease , i t

u p  t o  e x p e c t a t i o n s ,  due to  ; J - S 11
th a t  w a s  n o t an tic ipa ted  ; f r o  A s s l v e  c h o k a g e  
t e n d e n c y  t o  c h o k a g e  continues to  dec p o m t the 
b e  t h a t  s c r e e n s  w i t h  apertu res in th0aSe' Xt m ay 
6 4  h o le s  p e r  s q .  i n .  becom e more o,,Lm 1Clnity  of 
o n  a c c o u n t  o f  t h e  r a p i d  reduction  of t h  c h o k e d  
t h e  s t a m p s  t o  a  s iz e  approaching th  ° re b Y 
a p e r t u r e  and  a t  t i m e s  augm ented bv  » S C reen  
q u a n t i t y  o f  a  s i m i l a r  p ro d u c t contained ? r e a t e r  
f in e s  f r o m  t h e  m i n e ,  a s  w e l l  as in th e  fines n r ‘a the 
b y  t h e  r o c k  b r e a k e r s  d u r i n g  prelim inary  cr, i!*Ced 

E x c e s s i v e  c h o k a g e  m a y  a l s o  be more i n  J ^ G g .  
a t  t h e  t i m e  t h e  d e p t h  o f  d i s c h a r g e  is i e a s t  ld e n Ce

• When
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still more ore of a near size to  th e  screen apertu re  
is produced. In  any  case, th e  large grains of 
ore causing chokage in  a  64 screen were found 
to  be m any-pointed, and for th is reason, i t  m ay 
be assumed, would become, wedged more readily  
in the  meshes. On the  o ther hand th e  ore particles 
choking finer screens were found to  have their 
edges rounded, due of course to  th e ir re ten tion  
in the  m ortar box for a m uch longer period, and 
th u s subjected to  far more abrasion.

In  choked 64 screens viewed th rough  the  
microscope, th e  meshes were found to  be choked 
w ith  more th an  two particles of ore. This was 
probably  accounted for by  th e  fact th a t  th e  large 
particles, being m any-pointed, quickly become 
wedged in the  meshes and so rap id ly  reduce th e  
screen aperture, and through the  addition  of 
from two to  six small pieces, th e  meshes become 
com pletely choked. The num ber of small pieces 
assisting in  the  chokage varied according to  the  
tim e th e  screen worked, th e  num bers being 
ascertained by actual counting, and th en  averaged.

Several tes ts were m ade to  ascertain  th e  average 
num ber of small pieces to  large pieces choking 
a 64 mesh a t sta ted  tim es, working under norm al 
conditions, w ith th e  following results :—

No. of Small Pieces 
T im e: Hours. to 1 Large Piece.

0-5 ’ 1-83
1-0 2-05
2-0 2-14
3-0 2-42
4-0 2-76
8-0 3-38

I t  will be seen from these figures how very 
quickly the  screen becomes reduced to  a com 
parative ly  fine mesh screen, therefore th e  need 
for an efficient m ethod of screen clearance is very 
necessary.

An experim ent was m ade to  try  and minimize 
th e  am ount of chokage of th e  screen by  small 
ore particles. I t  was though t th a t if. the  water- 
feed to  th e  m ortar box was considerably increased, 
possibly the  ex tra  splash, together w ith the  reduced 
density  of the  pulp, m ight minimize chokage 
on account of th e  smaller particles being washed 
o u t of th e  meshes. The result of th is experim ent 
was unsatisfactory, for there  was actually  a greater 
num ber of sm all pieces. W ith  th e  norm al water- 
feed the  average num ber of sm all pieces to  one 
large piece was 3-2, while w ith excessive water- 
feed the  average num ber was 3-7 small pieces.

The determ ination  of th e  degree of chokage 
was a debatable m atter, and presented certain  
difficulties. The first m ethod employed was 
to  clear a choked screen, using a blunt-poin ted  
style. From  the  product, all sand passing through 
a 900 (30 by 30) sieve was elim inated, for th is 
was not considered as aiding th e  chokage (up to  
th is tim e th e  microscope had no t been used).

The plus 900 product =  A, was weighed. N ext 
th e  — 64 +  256 product (B) contained in  one 
sq. in. was weighed. In  o ther words 64 large 
pieces were weighed, these being considered as

A
constitu ting  tru e  chokage. Then g  — num ber
of sq. in. choked. In  view of w hat the  microscope 
subsequently  revealed w ith  regard to  small pieces, 
th is m ethod was useless.

N ext a new screen was weighed before, and again 
after, working for 48 hours, when i t  was found 
to  have gained in w eight by  13-30%. This test, 
however, was n o t accepted as giving a  reliable 
result.

Finally , i t  was considered th a t  th e  only 
dependable m ethod was to  count th e  to ta l num ber 
of meshes choked. This ta sk  was undertaken , 
safeguards being provided to  ensure accuracy.

A t th is  stage th e  au tho r digresses som ewhat 
before giving th e  results of th e  counting, in order 
to  bring forward a m ethod for th e  clearance of 
choked screens which produces b e tte r results 
th an  e ither scraping or brushing, these being the  
m ethods comm only practised. This enables a 
com parative tabu la tion  to be presented embodying 
th e  results of experim ents m ade to  ascertain  
th e  num ber of holes choked (1) before any  a tte m p t 
a t  clearance, (2) a fter th e  use of a scraper and 
(3) a fter adopting  the  new m ethod.

The fact th a t  64 screening becomes inefficient 
in a com paratively short tim e on account of being 
choked, thus necessitating the  frequent use of 
a scraper w ith unsatisfactory  results, th e  idea was 
conceived th a t  if a choked screen were tu rned  
inside ou t a t  frequent in tervals (at least once 
in every eight hours), clearance would be au to 
m atically effected during th e  process of crushing.

In order to  enable a screen to  be tu rn ed  inside 
ou t quickly, th e  question of fixing screens to  th e ir 
frames had to  be considered ; for th e  tu rn ing  
inside ou t of screens, even if no t more frequently  
th an  once per shift, would entail a lo t of ex tra  
work for millmen, or mill a tten d an ts. A simple 
m ethod, a t  least for fairly  coarse screens, is as 
follows :—

The wooden screen frames previously used are 
recessed to  th e  d ep th  required to  accom m odate 
the  selvedges of the  screen, am ounting to  
approxim ately  Jg in. w ith th e  64 screen. To 
a ttach  the  screens to  their fram es a fte r having 
been placed in position, tw o flat p lates 2 in. wide, 
|  in. thick, and th e  length of th e  fram e are used 
for each frame. These flat p lates are placed on 
th e  fram e, th e  p lates ju s t covering a selvedged 
side of th e  screen. The p lates are held in position 
by  |  in. bolts, which pass through th e  fram e, 
the  bolts being fitted w ith  wing nu ts to  avoid 
the  use of a spanner. To facilitate  the  rem oval

T a b l e  I.

Time No. of
Percentage 
o f whole

No. of Holes Retnaining 
Choked. Percentage o f Efficiency.

Increased 
Efficiency of 

Turning over
Percentage o f Whole Screen 

Remaining Choked.
Worked Holes Screen After being After being Through be Through be Scraping Per After being A lter being
Hours. Choked. Choked. scraped. turned. ing scraped. ing turned. centage. scraped. turned.

0-5 2889 8*207 1191 536 58-77 81-44 22-67 3*383 1-522
1-0 3781 10-742 1579 960 58-23 74-61 16-38 4-485 2-727
2-0 (3043 17-168 1716 1113 71-60 81-59 9-99 4-875 3*161
3-0 8153 23-162 2144 1457 73-70 82-12 8-42 6-091 4-139
4-0 8746 24-847 2913 1753 66-69 79-95 13-26 8-275 4-980

*8-0 9753 27-707 4520 2457 53-69 74-81 21-16 12-841 6-980
*225 & 

224 _ _ 5629 2380 _ — — 15-991 6-761

* During these tests, the screens to  be scraped were scraped a t the end of each four hours, and those to
end of each eight hours.

be turned were turned at the
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of th e  p lates in  order to  release th e  screen, th e  
p lates are slo tted  instead  of hav ing  bo lt holes, 
consequently  by  m erely slackening th e  wing 
nuts, th e  p la tes are easily rem oved and the  screen 
freed.

B y th is  m eans a  sim pler and  more rap id  m ethod 
is provided to  enable th e  ex tra  w ork of tu rn in g  
a screen inside ou t to  be done. Incidently , since 
th is m ethod has been in  vogue, screen life has been 
slightly prolonged, i.e. from  an average of 522 
hours to  an  average of 535 hours.

The details given in  Table I show th e  degree 
of chokage by  ore particles of 64 screening which 
occurred a t  s ta ted  in tervals. I t  should be noted 
th a t  a t  the  expiration  of th e  tim e given for clearance, 
e ither by  scraping th e  screen, or by  tu rn in g  it  
inside out, each screen worked, prior to  rem oval, 
a fu rth er period of ten  m inutes, to  enable a fair 
com parison to  be m ade. B a tte ry  conditions 
during th e  experim ents were as sim ilar as 
practicable.

From  th e  foregoing figures i t  will be no ted  th a t  
screens are cleared m uch more effectively by  being 
tu rn ed  inside out th a n  by  scraping. The scraper 
used consisted of a  solid U-shaped piece of wood, 
w ith  a long handle for m anipulation , covered w ith  
screening ; a comm on ty p e  of scraper.

W ith  w hat frequency screens should be scraped 
is a m a tte r  of opinion, and m uch depends on the  
size of th e  meshes in  use and  also th e  tim e a t  
th e  disposal of th e  m illm en. A lthough regular 
tim es m ay be laid  down for th e  job, i t  m ay  often  
no t be possible to  com ply w ith  th e  rule, so th a t, 
if a t  least equal clearance can be effected by  some 
o ther m eans in half th e  am oun t of tim e, th en  
scrapers w ith  th e ir a tte n d a n t costs, can be abolished, 
and som ething will have been accomplished. 
W ith  very  coarse screens chokage does n o t give 
th e  sam e am ount of trouble  as fa r  as ore chokage 
is concerned ; bu t, a t  th e  sam e tim e, tram p  wood 
and debris can  a t  tim es be th e  cause of a deal 
of screen inefficiency, w hich scraping will n o t 
clear w ithou t th e  rem oval of th e  screen.

R esults of experim ents . which are based on 
tonnages crushed are p robab ly  in  m any  cases 
a rb itra ry , unless these tonnages are ve ry  con
siderable, extending over a long period (of m onths ' 
duration), and  for th a t  reason few experim ents 
based on tonnages are quoted. The following, 
however, are th e  results of experim ents carried 
o u t w ith  th e  object of ascertain ing  i t  by  tu rn in g  
a screen inside o u t as a  m eans of clearance ; double 
th e  tim e m ay be allowed to  elapse before screen 
clearance is a ttem p ted , com pared w ith  th e  tim e  
tak en  by  th e  usual m ethod of scraping, w ithou t 
loss of efficiency.

Total
Test Method o f Tim e Hours Tons Stam p
No. Clearance. Effected. Worked. Crushed. Duty.

1 Scraping . . Every 4 hours 225*80 295*00 8*40
2 Turning inside ou t ,, 8 ,, 224*50 398*00 8*51
3 Scraping . . , , 4  ,, 536*03 936*37 8*38
4 Turning inside out ,, 8 ,, 531*73 938*78 8*47
The results of these  experim ents p rove th a t

when th e  clearance of a screen, choked w ith  ore 
particles, is effected b y  m eans of tu rn in g  th e  
screen inside out, i t  m ay be allowed to  work for 
double th e  length  of tim e com pared w ith  scraping, 
before again a ttem p tin g  th e  clearance, and  also 
th a t  th ere  is no loss of crushing efficiency ; in 
fact stam p  d u ty  would p robably  be slightly  higher. 
A lthough these results were obtained w ith  64 
screening, there  is no reason to  suppose th a t

sim ilar results would n o t be ob tained  w ith  any  
ty p e  of screen th a t  was a t  an y  tim e liable to  
becom e clogged.

I t  is ev iden t th a t  th e  m ore frequen tly  screens 
were tu rn ed  inside out, th e  g reater th e ir  efficiency 
would become, and th e  g reater th e  c o n tra s t betw een 
th e  tw o m ethods. The m a tte r  of tu rn in g  screens 
inside o u t frequently , for th e  sake of screen 
efficiency, raises th e  im p o rtan t p o in t of th e  am o u n t 
of ex tra  w ork th a t  would be entailed . M ortar 
boxes would have to  be opened m uch m ore 
frequently  in order to  rem ove th e  screen fram e 
thus resu lting  in a m illm an’s w ork being m uch 
increased.

The rem oval of a  screen fram e is generally 
no ligh t work, to  say  no th ing  of th e  tim e ord inarily  
involved in  th e  operation  being lost. P robably  
one of th e  m ost exaspera ting  th in g s a m illm an 
has to  con tend  w ith  is a shoe, o r head, th a t  w ith 
th e  m ost careful a tte n tio n  on his p a r t,  seems to 
be determ ined  n o t to  s ta y  on, th is  being due 
to  causes n o t im m ediately  a p p aren t. W hen th is 
occurs, he has to  con tinually  open and  close the  
m o rta r box which, as a lread y  s ta ted , is no light 
work. T hen again, i t  m ay be necessary to  remove 
a screen th a t  has suddenly  broken a t  a tim e when 
th e  m illm an is fully  occupied w ith  o th er work, 
or, as som etim es h a p p en s ,. he is ab o u t to  leave 
th e  m ill on th e  exp ira tio n  of h is shift, possibly 
a  long one, when, as bad  luck would have it, e ither 
of th e  aforem entioned breakdow ns occurs. He 
knows th a t  i t  will possibly tak e  him  a t  least 15 
m inutes to  do th e  job, even if i t  is only  th e  renewal 
of a screen ; nevertheless as i t  has happened on 
his sh ift he will s tay  on and  tack le  th e  work, 
regardless of being th o rough ly  tired , in  order 
to  h an d  over th e  m ill in  good order. W ith  these 
annoyances all in th e  d ay 's  w ork he would not 
feel very  delighted  to  have  th e  ex tra  work th ru s t 
on him  of frequen tly  tak in g  o u t screen fram es and 
replacing  fram es w ith  screens previously  turned.

This leads to  th e  question  as to  w he ther the  
m ethod usually  adop ted  for th e  closing of a m ortar 
box is sa tisfac to ry . I t  is ad m itted  th a t  th e  m ethod 
of closing w ith  a wooden screen fram e w ith  its 
com plem ental " c o v e r in g '’ or " h e a d ” board 
is, though  laborious, perfectly  sim ple. N evertheless 
it  is a very  laborious m ethod, and  a t  tim es can 
be very  fatiguing. The upkeep is also a m atte r 
for consideration.

In  a tta ck in g  th e  problem  of closing a  m ortar 
box  in  an y  new  wa.y there  a re certa in  conditions 
which have to  be fulfilled, such as :__

(а) S im plicity  being m aintained
(б) The m ethod less laborious, and  a t  th e  same 

tim e th e  w ork expedited.
(6) The screen m ust become m ore efficient, 

and if possible its  h ie  prolonged

reducedinaUy’ ^  ***** “ f*  considerably
If these conditions are fulfilled then 

im provem ents will have been effected J ^ / re 
milling, and w orth  bringing to  the  notice o f d B  
society. Moreover th e  g ra titu d e  of millmen *n 
have been earned, especially of those wo L 
in unfavourable clim ates, if conditions 
(6) are realised. ' and

Stam p mills which are n o t in  th e  fort 
position of having spare b a tte rie s  would d I1ilte 
considerable benefit if th e  operation  of opeer?Ve 
and  closing of a  m o rta r box  were m ade eas'Ug
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and a t  th e  sam e tim e more expeditious. Even 
if spare ba tte ries are available, from every poin t 
of view it  is no t desirable to  bring them  into 
operation unless for a stoppage of considerable 
duration.

A tten tion  is directed  to  a  device which is 
operating  w ith  h ighly successful results in the 
Mysore mine mill by  fulfilling th e  conditions 
stipu la ted  above. T hrough its  adoption  wooden 
screen fram es w ith th e ir com plem ents have been 
scrapped, as the  device perm its the  screen itself 
to  be handled a t  the  m ortar box. Screens of all 
meshes, varying from very  coarse to  very  fine, 
can be removed or replaced in  the  exceptionally 
quick tim e of under a m inute, and w ith  very 
considerably less effort on th e  p a rt of th e  millman 
or operator. Screens of any  w idth  can be accom
m odated by the  suitable ad justm en t of the  device, 
the  m eans for which are provided. As previously 
sta ted , very  coarse screens become, in  tim e, badly  
choked, n o t so m uch w ith  ore particles, as w ith 
tram p  wood and debris ; if, however, th ey  were 
accom m odated in th e  new device, th ey  would 
become m ore efficient, for they  would be cleaned 
m ore frequently  on account of th e ir easy removal. 
If very  fine screens are used, i t  will be necessary 
to  "  fram e ” them  in a light, hoop-iron frame, 
fixing them  w ith  \  in. bolts, using thum b screws 
or wing nu ts for tightening them . This frame 
would be affixed to  th e  device in  th e  same way 
as th e  coarser screens, and, being easily removable, 
would also be frequently  tu rn ed  inside o u t to 
effect clearance of chokage.

The following is a description of th e  device 
(Fig. 1) : A fram e of steel p la te  fits around the  
outside of th e  frontal opening of th e  m ortar box. 
B y providing a tapped  § in. hole on th e  outside 
of each of the  tw o key ways and supplying these 
holes w ith  studs (using ta il lock nu ts for security), 
sledge ham m er work, so far as th e  rem oval of 
screen fram es is concerned, is en tirely  dispensed 
w ith. The same keys, or drifts, used for the 
re ten tion  of wooden screen fram es in position, 
can  be used as filling pieces betw een th e  key way 
and th e  fram e. I t  is preferable, however, to  
dispense w ith th e  cumbersom e iron keys, or drifts, 
and use for filling pieces hard  wood lined on two 
sides w ith  s trap  iron, th e  sides lined being the  
one against th e  fram e and th e  side facing o u t
w ards which has to  receive th e  pressure of the  
stud  p o in t ; th e  la tte r  is supplem ented w ith  a 
fu rther short length to  ac t as a renewable liner 
which can be easily and cheaply replaced when 
necessary.

To th e  steel fram e is a ttached  an  adjustable 
sliding extension p la te  which enables th e  space 
betw een th e  screen and th e  top  of the  m ortar 
box to  be closed. The extension p late  is attached  
to  th e  fram e by m eans of studs (also provided w ith 
wing nuts) and is qu ite  free from th e  above 
m entioned iron keys or drifts. The keys or filling 
pieces need releasing only (1) when the  dep th  
of discharge requires altering, or (2) when the  
fram e has to  be entirely  removed.

If, for th e  purpose of regulating the  dep th  of 
discharge, lengths of wood (term ed outle t boards

DEVICE. FOR FRONTAL CLOSING OF STAMP M IL ^  MORTAR BOX
( COMBINING 5C R EXN  F R A M E )
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by  some people) of varying thickness are in te r
posed betw een th e  screen fram e and th e  m ortar 
box, th e  rem oval of th e  device from  th e  m ortar 
box is n o t necessary ; for, by  having th e  existing 
boards sectionized th ey  can be easily exchanged, 
as required, by  m erely raising th e  device. In  
order to  allow th e  device to  be raised th e  keys 
or filling pieces have to  be loosened and th is  is 
easily done by  slackening th e  studs. This operation  
is no th ing like as h ard  a  ta sk  as w hen wooden 
screen fram es w ith  th e ir com plem ents are used, 
th e  combined w eight of which is considerable 
(as m uch as 105 lbs. or more) ; for th e  la tte r  practice 
necessitates th e  keys being driven in w ith  con
siderable force to  enable th e  covering board, 
n o t m erely to  be pressed firmly against th e  m o rta r 
box, b u t also to  be firm ly resting  on th e  screen 
fram e, so as to  ob ta in  a  close fitting  jo in t betw een 
fram e and  covering board. I t  m ust also be noted 
th a t  th is  jo in t does n o t alw ays rem ain  a  close 
fitting  one, for abnorm al v ib ration  som etim es 
causes th e  jo in ts to  open, resulting in th e  u n 
desirable leakage of pulp  which has to  be rectified 
by  th e  laborious m ethod of w ithdraw ing th e  keys 
and th en  refixing th e  offending board.

The re ten tion  of th e  screen in  position  w ith  
th e  new device is by  m eans of tw o clam ping plates, 
an  upper and  a lower one. The upper clam ping 
p la te  is hung on tw o studs which p ro jec t from 
th e  ad justab le  p la te , and  is held firm ly in  position 
by  tw o clam ps also fixed on th e  ad justab le  p late , 
and which operate  on £ in. d iam eter studs w ith  
wing nuts. On slackening these wing n u ts  th e  
clam ps can be tu rn ed  aside, and th e  m ain  clam ping 
p la te  removed, th u s freeing th e  upper side of th e  
screen. The lower p a r t  of th e  fram e is fitted  
w ith  five |  in. studs, each p ro jecting  outw ards. 
These studs also a c t as pegs on which b o th  th e  
screen and its  slo tted  clam ping p la te  can  rest 
th u s  sim plifying th e  replacem ent of a screen 
in to  its  correct position. T he position  of these  
studs, for use w ith  64 screening (which has a 
£ in . selvedge), is ^  in. below th e  line of pulp  
discharge. •

W hen using screens w ith  little  or no selvedge, 
th e  position of th e  studs is determ ined by  allowing 
enough space on th e  fram e for th e  screen to  rest 
against, and a t  th e  sam e tim e be gripped by  th e  
clam ping p la te  ; from  § in. to  £ in. will suffice 
for th e  purpose, a lthough, under norm al conditions, 
tw o studs, fitted  w ith  wing nuts, are sufficient 
for use w ith  th e  lower clam ping p la te  in order 
to  re ta in  th e  screen firm ly in position. If th e  
c lam ping p la te  should get accidentally  bent, 
an  additional stud  or studs (as th e  fram e is fitted 
w ith  five studs) can be used to  overcom e any  
unevenness in  th e  grip of th e  screen. U nder 
norm al conditions th e  slackening of th e  tw o lower 
wing n u ts  allows th e  clam ping p la te  to  become 
loose, and th en  th e  screen is com pletely freed 
from  pressure and  can be en tirely  removed.

As previously sta ted , th e  operation  of opening 
a m o rta r box tak es less th a n  a m inute , and 
consequently  screens, shoes or heads can be 
a tten d ed  to  w ith  th e  m inim um  loss of tim e, and 
expenditu re  of labour, th e  com bined w eight 
handled during  th e  operation  of rem oving a screen 
being only 22 lb. com pared w ith  th e  previously 
m entioned w eight of 105 lb. or more.

W hen dies or liners require a tten tio n , th e  ad 
justab le  extension  p la te  can  e ither be raised or 
rem oved, which is easily done according to  th e

o p era to r’s inclination  ; and by  th is  m eans th e  
m o rta r box fron tal opening is ex tended  to  facilitate  
th e  m illm an’s work. The fron tal opening is sim ilarly  
extended when wider screens are required  to  be used.

The im p o rtan t question  of upkeep cost has 
received due consideration ; for w here excessive 
w ear is likely to  occur, th e  device is p ro tec ted  
w ith  liners, which can be easily replaced, utilizing 
scrap iron, w hen available, for th e  purpose. The 
w ear of liners th a t  have been in  use for several 
m onths is inappreciable.

W hen describing th e  new device i t  was m entioned 
th a t  an y  w id th  screen could be accom m odated ; 
from  th is  s ta tem en t th e  question  arises as to  w hether 
an y  advan tage  would accrue th ro u g h  th e  use 
of w ider screens th a n  those norm ally  used, i.e. 
12 in. wide. An experim ent carried  o u t on  th is 
sub ject showed th a t  no appreciable  increase of 
o u tp u t would be ob tained , if an  increased dep th  
of screen were su b s titu ted  for th e  d e p th  norm ally 
used. The experim ent was m ade w ith  64 screening, 
and  sim ilar resu lts would p ro bab ly  be obtained 
w ith  screens of o th e r meshes.

To ob tain  a definite opinion as to  w hether 
there  is, or could be, an y  increase in  ou tpu t, 
tw o m ethods were adopted , viz. one b y  tonnage, 
and  one w-hich m ight be described as ocular. 
E xperim en ts were carried o u t w ith  tw o screens 
having a d e p th  of 15 in. and  18 in. respectively. 
The m ode of m aking  a screen of th e  d e p th  required 
w as to  weld electrically  tw o  pieces of screening 
together, encasing th e  welded jo in t betw een two 
lengths of s trap  iron J  in. in  w idth , th ereb y  ensuring 
th a t  any  oversized holes produced  b y  welding 
were closed. T he average n u m b er of to n s th a t 
passed th ro u g h  these  screens w as 931 tons, and 
th e  average d u ty  7-996 to n s p e r stam p. No 
increase of d u ty  w as th u s  obtained.

A curious feature  w as noticed in  regard  to  these 
screens a f te r  being  in  use, an d  th a t  w as th a t  
th e  upper or add itional po rtion  of each screen had 
becom e excessively clogged w ith  ore particles.

The first im pression was th a t  as th e  angle of 
d irect sp lash  is such th a t  no splash hav ing  any  
degree of force could possibly reach so high, the  
meshes had  becom e clogged by  partic les of ore 
from  in d irect sp lash  trick ling  dow n th e  screen 
and these aided b y  th e  v ib ra tio n  of th e  mill became 
wedged in th e  meshes. Now if th is  were so then  
one would expect to  rem ove th em  fairly  easily 
by  p rodding w ith  a style. The reverse, however, 
was th e  case, for th e ir  rem oval was extrem ely 
difficult, signifying a p p aren tly  th a t  there  was 
force in  th e  splash.

To ob ta in  ocular dem onstra tion  of th e  result 
of th e  splash th a t  would reach h igher th an  the  
d ep th  of an  o rd inary  screen, an  experim en t was 
m ade by  filling a fram e w ith  stoggy clay to  a 
dep th  of 1 in. This fram e was fixed im m ediately  
above an  o rd inary  screen fram e. The idea  of the  
experim ent was th a t ,  if th e  pulp  splashed w ith 
any  degree of force against th e  clav, i t  would 
to  a certa in  ex ten t, be revealed a t  th e  end of a 
q u a rte r  of an  hour. One of tw o th ings would
be sure to  happen  : e ither th e  c lay  would h i  
p ractically  washed aw ay, or if no t, th e  particle  
of ore im pelled against i t  would be well embedd d 
The clay, however, was found to  be p rac tica l 
in tac t, w ith  th e  ore particles m erely adher' 
to  i t  w ithou t being em bedded. I t  m ay th u s 'u 5 
safely assum ed th a t  little , if any, benefit would 
accrue by  increasing th e  screen area.
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The details of th e  new m ethod of closing m ortar 
boxes are shown in th e  draw ing (Fig. 1) and in 
th e  photographs (Figs. 2 and 3). From  th e  
description given, i t  will be recognized th a t  a 
feature g reatly  in its favour is th a t, in securing 
th e  device to  th e  m o rta r box, little  or no a ltera tion  
of th e  m o rta r box is necessary and th a t  i t  is possible 
to  use th e  keys, or drifts, th a t  m ay  be in stock. 
I t  is, however, preferable to  provide the  m ortar 
box w ith  studs, and use lig h te r 'fillin g  pieces of 
th e  ty p e  previously described. The discarded 
iron keys, or drifts, would in all p robability  be 
of use for o ther purposes, such as tap p e t keys, etc.

In  th e  Mysore mill th e  64 screens invariab ly  
break a t e ither end. W ith  regard to  screens 
breaking in th is position it  m akes no difference 
w hether the  screen is tacked  on a wooden frame, 
thus m aking th e  screen rigid, or clam ped to  it, 
and so allowing th e  screen to  have slight play.

The following experim ents were m ade to 
ascertain  if, by  m odifying th e  wooden screen 
frame, any  im provem ent would be noticed.

strik ing  diagonally against the  wires, th is being 
due to  stam p swash, from no t only th e  end stam p, 
b u t also from its  neighbour, w ith th e  result th a t 
the  wires are gradually  being cu t aw ay through 
a shearing action.

The nex t problem  to  be solved was how to 
reduce screen wastage, no t th a t  screens are 
expensive, b u t a principle is involved. Screens 
in  some mills b reak  more frequently  a t  th e  ends 
th a n  anyw here else, w ith  th e  result, th a t  from 
90% to  96% of serviceable screening gets dis
carded. Speaking generally, wherever the  breakage 
in  a screen occurs, a lot of good screening is throw n 
away.

W hen a ttem p tin g  to  effect economy in  screening 
th e  following po in ts m ust be considered :—■

(a) W ill th e  m ethod of affixing th e  screen sections 
(those th a t  would be forthcom ing from the  portion  
of serviceable screening left a fte r discarding the  
p a r t  actually  damaged) to  th e  fram e, and  each 
to  th e  o ther, involve such a reduction of stam p 
d u ty  as to  preclude sectionizing, and so allow
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(a) A strip  of rubber insertion  f  in. wide and 
J  in. th ick  was interposed betw een th e  screen 
and th e  fram e to  act as a cushion. By th is means 
a  slight increase in  th e  life of th e  screen was 
obtained, am ounting to  T 96% . The screen, 
however, broke in th e  usual place.

(b) A b ar of f  in. round iron was affixed to  a 
screen fram e on th e  outside of th e  screen in such 
a m anner as to  allow th e  screen to  rest against it. 
The b a r was fixed 10^ in. from  one end of the  
frame. The fram e was reversed daily  to  perm it 
th e  end w ith th e  b a r to  be on the  righ t and left 
of the  box a lternately , in case working conditions 
differed in  th e  box. This m odification did no t 
im prove m atters ; in fact, th e  reverse happened, 
for the  screen life was less, th e  wires breaking 
a t  the  bar first.

(c) A screen fram e w ith  four bars equally spaced, 
was nex t tried  w ith  no b e tte r results.

(d) A new screen was cu t in to  two sections, 
3 9 j in. and 9J in. long respectively, and these 
sections were affixed to  special wooden frames. 
I t  was th o ugh t th a t  the  smaller, and consequently 
m ore rigid, screen m ight las t th e  longer tim e. 
The shorter screen, however, broke first, only 
working for 448 hours, 36 m inutes, whereas th e  
longer screen lasted for 538 hours, 42 m inutes. 
The longer screen, however, eventually  broke 
a t  one end.

As these experim ents produced negative results, 
th e  inference is th a t  th e  ends of a  screen get a 
considerably greater q u an tity  of coarse pulp

M F ig -  3.

th e  practice of discarding large quan tities of good 
screening to  continue.

(b) Or, is i t  preferable to  continue an  old 
established m ethod of w hat for a b e tte r nam e is 
term ed patching, which consists in covering the  
dam aged portion  of a screen w ith a drill, canvas, 
or insertion-lined piece of wood, ranging from 
2 in. to  4 in. w idth, firmly wedged betw een the 
upper and lower sides of th e  wooden screen frame. 
This in effect is sectionization, and- although 
practised th e  world over, is, i t  is suggested, the  
incorrect w ay to  sectionize. A dm ittedly, i t  is 
done in m ost cases because, a t  th e  m om ent the  
breakage occurs, there  is no tim e for changing 
th e  screen, and it  often happens th a t  the  pa tch  
rem ains in position much longer th an  was intended. 
The resu lt is a m uch greater loss of screen efficiency 
th an  if considered sectionization were th e  rule.

The m ethod suggested for sectionizing, and which 
has proved to  be quite  satisfactory, is as follows : 
The dam aged screen is first cu t in to  th e  required 
sections, these are then  bu tt-jo in ted  and held 
together by  two clam ping irons. The clam ping 
irons are m ade of th e  narrow est possible flat 
iron |  in. th ick , the  usual w idth  being from  f  in. 
to  1 in. wide. The length is determ ined by  the  
w idth  of th e  screen betw een selvedges. The 
irons, w ith  th e  ends of the  screen betw een them , 
are held firmly together by  § in. bolts having 
wing nuts, or th u m b  screws, to  avoid using a 
spanner.

The procedure suggested when a screen is broken
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F i g . 4.— S h a d e d  p o r t i o n s  r e p r e s e n t  t o t a l  s t a m p  a r e a  p r o d u c i n g  d i r e c t  f r o n t a l  s p l a s h  : A, B, 
C , D a n d  E  a r e  s t a m p s  i n  o r d e r  o f  d r o p  ; Y — t h e s e  a r e  s u g g e s t e d  p o r t i o n s  f o r  s c r e e n

S E C T IO N IZ IN G  IR O N S .

is to  rem ove it  a t  once and replace w ith  a new 
screen (or one previously  sectionized) for, w ith 
th e  new ty p e  fram es, th is  can  be done nearly  
as quickly as p a tch ing  and w ith  m ore sa tisfactory  
results. L a te r  th e  dam aged screen can  be 
app ro p ria te ly  sectionized.

In  an  a tte m p t to  solve th e  problem  of where 
th e  section irons should be p laced to  reduce as 
m uch as possible th e  loss of d u ty  th a t  th e  in tro 
duction  of these irons m ight entail, use is m ade 
of a  hypo thetica l diagram , which, b y  m eans of 
rad ia ls draw n from  th e  centre  of each of th e  five 
stam ps to  th e  screen, shows th e  d irect fron tal dis
charge of each stam p. To m ake th is  diagram , 
th e  average ou tw ard  lim it of fron tal splash had 
to  be ascertained. This was done b y  pro jecting  
lines a t  rig h t angles from  th e  cen tre  of Nos. 2 
and  4 stam ps tow ards th e  screen, and  m arking 
them  in chalk  on th e  lip of th e  m o rta r box (Fig. 4).

W ith  th e  screen in position these  tw o stam ps 
worked in  tu rn  and th e  rem aining four stam ps 
were k ep t idle. W hile these  stam ps were a t  work, 
chalk m arks were m ade on th e  screen ind icating  
where th e  lim it of splash was considered to  extend. 
Three persons, independently , did th is  m arking, 
and it  was found th a t  th e  d istance from  th e  cen tre  
chalk m ark  to  th e  chalk m ark  indicating  th e  ex ten t 
of splash averaged 18 in. or a leng th  of 15 f i n .  
from  th e  circum ference of th e  die, and  th e  angle 
m ade by th is  line and  th e  line of th e  screen frame, 
being as acu te  as from  25 to  27°.

I t  is obvious, therefore, th a t  th e  pu lp  issuing 
th rough  th e  screen a t  a p o in t a t  rig h t angles to  
th e  cen tre  of th e  stam p  and ex tending to  th e  
extrem e lim it of fron tal discharge, gradually  
decreases in  size, u n til i t  issues as very  fine sand, 
if n o t slime. F rom  th e  foregoing it  follows th a t  
w hen sectionizing is p ractised , th e  position  for 
th e  clam ping irons (holding sections of screens

together) should be a m a tte r  for consideration. 
From  a num ber of actual crushing tes ts  m ade w ith  
64 screening, th e  tonnage lost th rough  sectionizing 
is ve ry  little , b u t w ith  finer screens in  use th is  
would be a  m ore serious m a t t e r ; a t  th e  sam e 
tim e if th ere  is to  be a  slight loss, th e n  i t  should 
be m inim ized, by  a tte n tio n  to  th e  position  in which 
th e  sectionizing irons are to  be placed.

On reference to  th e  d iagram  it  m ay  possibly 
app ear a t  first sigh t as if e ith e r betw een th e  first 
and second, o r betw een th e  th ird  and' fou rth  
stam ps, would be th e  in itia l position  for th e  
sectioning irons to  be placed. And th is  opinion 
m ight be em phasized w hen a th ird  section had 
to  be placed in  position , for th e  reasoning would 
be th a t  th ree  s tam ps (Nos. 2, 3 and  4) would 
be th e  least affected, and  th a t  w hen only one 
se t of irons w as in  use, little  effect would be felt 
by  a t least four stam ps. I t  is suggested, however, 
th a t  th is  m ay  n o t be correct, and  th e  discharge 
m ay  be least affected if th e  clam ping irons were 
situ a ted  betw een Nos. 2 and  3 or betw een Nos. 4 
and  5 stam ps. T he reason for th is  choice is, th a t  
a lthough  m ore d irec t fron ta l sp lash  from  an 
individual stam p  m ay  be affected, nevertheless 
there  is th e  p ro b ab ility  th a t  th e  splash resulting 
from th e  sw ash a round  th e  back  of th e  m o rta r 
box, which probab ly  accounts for a large proportion  
of screen discharge, would be least affected.

I t  m ay  be well to  m ention  th a t  sectionizing 
irons are n o t necessary when screen breakages 
are sm all, due to  in itial fau lty  wires. If th e  defect 
is sp o tted  early , a sm all bo lt w ith  a  n u t  and  w asher 
will cover th e  breakage, and  suffice to  ca rry  on 
for a considerable tim e. If th e  breakage is som e
w hat larger, m inim um  sized p la tes bolted  one each 
side of th e  b reak, will answ er th e  purpose u n til 
a g reater breakage calls for sectionizing. The 
following are th e  resu lts of som e tes ts  m ade w ith

T a b l e  II

T  ime
Tons Position of the Sectioning Taken. Stam p Duty

Crushed. Irons. H rs. Mins. for  24 Hours.
(a) 100 Full screen, no sections . 

Three Sections—
59 59 8-002

(b) 100
Sectionized between 

stam ps 2 and 3, and
stam ps 3 and 4 60 — 8-000

(c) 100 Three Sections—
Sectionized between 

stam ps 1 and 2, and
stam ps 4 and 5 61 16 7-834

(d) 100 Five Sections—
Sectionized between 

stam ps 1 and 2 ;  2 
and 3 ; 3 and 4 ; and
4 and 5 . 61 24 7-817

Difference in  
Tim e Com

pared with 
Exp. (a) 

(plus). 
Hrs. Mins.

— 1

1 16

1 OA

Difference in  
D uty Com
pared with 

E xp . (a) 
(minus).

0-002

0-168

0-185
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th e  object of ascertain ing (a) if sectionizing would 
be  th e  cause of an  appreciable reduction in  stam p 
d u ty  and (b) w hat ex tra  life, and  extra tonnage, 
could be obtained by sectionizing th e  portion  of 
screening which ordinarily  is throw n away.

(a) E ffect■ on Stam p D u ty .— Four consecutive 
experim ents each w ith  100 tons of ore direct 
from  th e  Bigelow crushers, were carried ou t in 
th e  same b a tte ry . The ore from th e  crushers was 
chosen in order to  minimize, as far as possible, 
any  v a ria tion  th a t  m ight occur in the  q u an tity  
of fines fed to  th e  b a tte ry , which would probably  
have been appreciable had a m ixture of fine and 
coarse ore been used for the  experim ents. F u rth e r
more, th e  conditions under which each experim ent 
was conducted, were as sim ilar as practicable.

As stam p  d u ty  is governed by  several factors, 
th e  above decreases in stam p d u ty  m ay  not of 
necessity, have  been entirely  due to  sectionization ;

in any  case, th e  conclusion to  be draw n is not adverse 
to  th e  principle of sectionizing m ill wire-woven 
screens, a t  any  ra te  those of th e  coarser variety .

(6) Effect on Screen L ife .—E xperim ents were m ade 
w ith five screens, to  ascertain  w hat ex tra  life 
m ight be expected by  sectionizing th e  portions of 
screens usually  discarded. The following results 
were obtained :—

The average am ount of a whole screen sectionizcd . 96’00%
The average life of the screens before first break . 539 59 hours
The average total life before finally discarding . 686'25 ,,
The average ex tra  life obtained through sectionizing 146'66 ,,
Percentage of increased life obtained . . 20‘S6%
The average ex tra  tonnage crushed, per screen . 257'56 tons.

From  th e  foregoing evidence th e  au th o r considers 
th a t  th e  principle of sectionizing dam aged screens 
is sound, for once th e  irons for th e  purpose are 
m ade the  upkeep cost is negligible, more especially 
where old scrap is available.

RADIUM  IN ONTARIO
The occurrence of rad ium  ore near W ilberforce, 

H a lib u rto n  county , O ntario, is described by
H. S. Spence and R. K. Carnochan in the  publication 
of the  Canadian D epartm en t of Mines entitled 
“ Investigations of M ineral Resources and the 
M ining Industry , 1929,” and a sum m ary of the  
geological descriptions of th e  occurrence are 
given here.

The au thors s ta te  th a t  the  deposit is situated  
on lots 4 and  5 in  concession X X I of the  township 
of Cardiff, H alibu rton  county, abou t 14 miles 
east of th e  village of W ilberforce, on the  Irondale, 
B ancroft and O ttaw a branch of th e  Canadian 
N ational Railway. I t  lies one-half mile south 
of the  W ilberforce-B ancroft road and of the 
railroad, on th e  north  edge of the  ridge bordering 
th e  valley th rough  which th e  railroad runs. I t  
can be reached by autom obile from either the 
east or west, th e  d istance by  road from Toronto 
being abou t 150 miles and from  Bancroft, 20 miles. 
The O ntario  R adium  C orporation owns a to ta l 
of 4.56 acres, com prising the  above-m entioned 
lots and also lots 4, 5, and 6 in  concession X X II 
im m ediately  to  the  north.

Topographically, th e  region is one of m edium  
relief. The a ltitu d e  a t  the  railroad, north  of the 
deposits, is 1,200 ft., from which p o in t southw ard 
th e  ground rises gently  in  a series of benches to 
an elevation of 1,500 ft. a t  th e  m ain p it. The 
overburden a t the  p o in t of discovery is generally 
light, consisting of seldom over 20 in. of sandy 
or gravelly soil, and rock outcrops are abundant. 
The p a r t  of th e  p roperty  com prising the  m ain 
discovery site  has been b u rn t over and supports 
only a ligh t grow th of sm all tim ber. A small 
lake occupies a depression on th e  second bench 
below the p its , being fed by springs issuing from 
th e  ridge. Several such springs have been located 
and  are regarded by  th e  com pany as assets of 
im portance, since th e ir  w ater has been tested  and 
found to  be strongly  radioactive, as is also the  
w ater of th e  lake.

The first discovery of rad ium  ore in  the  
W ilberforce d is ttic t was m ade in  1922 by W. M. 
R ichardson, a prospector and m iner w ith Alaska 
and Yukon experience, who had come to  W ilberforce 
in  connexion w ith th e  finds of m olybdenite th a t 
had  been m ade near th a t  place and had taken 
up residence ab o u t one-half mile north-w est of 
th e  site of th e  present operations. In  the  course

of prospecting the  d istric t, Mr. R ichardson found 
a heavy, black m ineral in surface outcrops of 
pegm atite  a t  different po in ts on th e  property , 
and having obtained a sample of Joachim stal 
pitchblende, identified th is  m ineral as uraninite. 
He, therefore, took up th e  m ining righ ts on lots 4 
and 5 in  concession X X I, and on lot 4 in concession 
X X II, and proceeded to  open up a num ber of 
small prospect p its  and trenches. A sam ple of 
the  u ran in ite  sent by  Mr. R ichardson to  Ledoux 
and Company, of New York, for assay was reported 
by them  to  contain  58-35% uranium  oxide (U3P 8), 
equivalent to  a radium  conten t of 147 milligram s 
of .radium per ton. •' |

L ate in 1922, Dr. W. G. Miller visited the 
p ro p erty  and described it  briefly in the  Canadian 
M ining Journal of Jan u ary  11, 1924.

In  1923, Mr. Charles B aycroft was engaged 
by a Toronto syndicate to m ake an exam ination 
and report on the  deposit. Mr. B aycroft opened 
a 30 ft. trench on one of the  westerly outcrops, 
and from th is  sent a 200 lb. sam ple to  Dr. T. L. 
W alker, in  Toronto. C oncentration tes ts were 
run on th is sample, b u t the syndicate did not 
proceed w ith developm ent, and except for fu rther 
m inor prospecting by Mr. Richardson, there was 
no o ther developm ent u n til the present owners 
acquired the  p roperty  in 1927.

In  1926, Dr. G. E. R ichards, D irector of the  
D epartm ent of Radiology, T oronto General 
H ospital, had visited  th e  p roperty  and secured 
samples of the  ore and spring waters. W ith respect 
to  the  la tte r, Dr. R ichards reported th a t  three 
samples of w ater taken  a t various po in ts all showed 
d istinct radioactivity .

In  1927, Mr. M. D. K ennedy m ade a report 
on the  p roperty  to  th e  present com pany, who 
in 1929 commenced their first developm ent work. 
Up to  th is tim e, a tten tio n  had m ainly been focussed 
on several outcrops of pegm atite  th a t  represented 
the  po in ts of original discovery of uraninite. 
Two of these outcrops lie fairly  close together 
on lot 5, concession X X I, while a th ird , upon 
which m ost work had been done, lies about 
2,000 ft. to  th e  w est of th e  above, on lo t 4. 
Prospecting of the  ground betw een these tw o 
po in ts early in  1929 led to  the  discovery of a well- 
defined break or vein, quite  d istinc t from anyth ing  
found hitherto . I t  is upon th is  lead th a t  a tten tio n  
has since been centred and upon which work is

-...
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proceeding a t  th e  p resen t tim e. All of th e  th ree  
shipm ents of ore m ade to  th e  Mines B ranch in 
1929, and  upon which tes ts  were run, cam e from 
th is  vein.

In  add ition  to  shipping ore to  th e  Mines B ranch 
for test, th e  com pany has recently  forwarded 
a  large sam ple of picked u ran in ite  to  th e  Im perial 
In s titu te , in  London. As a result, they  have 
enlisted th e  in te res t and  services of th a t  body, 
and  also of th e  B ritish  and  General R adium  
C orporation, in th e  m a tte r  of fu rth er developm ent 
and of m arketing  of products, or of th e  eventual 
ex traction  of rad ium  from  th e  ore. In  th e  last 
connexion, th e  com pany are highly desirous th a t 
C anada should receive th e  fullest benefit from  
th e  possession of a dom estic supply of th is  precious 
elem ent. In  th e  event, therefore, of th e  deposit 
p roving comm ercial, th ey  wish, if th is  be possible, 
to  have th e  ex traction  done in Canada, and the  
recovered rad ium  m ade available for C anadian 
hospitals, etc.

General Geology.— The only detailed geological 
rep o rt on th e  W ilberforce d is tric t is th a t  of Adam s 
and  Barlow , published in  1908. No special m ention 
is m ade in  th is  rep o rt of th e  area  im m ediately 
around th e  deposit under consideration, and  a t 
th a t  tim e th e  only local occurrences of economic 
m inerals know n were a few sm all deposits of 
m ica and  phosphate.

The m ap w hich accom panies th e  rep o rt shows 
th e  site of th e  u ran in ite  discoveries to  consist of 
a  narrow  east-w est band  of sed im entary  gneiss, 
m uch invaded by  gran ite  (pegm atite) dykes. 
A parallel be lt of w hite  crystalline lim estone 
occupies th e  whole of the  valley below th e  deposit 
to  th e  north , th e  gneiss-lim estone co n tact crossing 
th e  n o rth  ha lf of lo ts 4 and S. This con tact 
p robab ly  is m ore or less parallel to  th e  pegm atite  
w ith  which th e  ore is associated and no t far north  
of it. An area  of several square miles im m ediately 
to  the  south  and w est of th e  gneiss band  is left 
b lank  as to  geology. Surrounding th is area, 
lies a com plex assem blage of bands and islands 
of c rystalline  lim estone, am phibolite , gneiss, 
nepheline, syenite, and granite, th e  la tte r  in  p a r t 
m assive anci in p a r t  gneissic. A large ba tho lith  
of gran ite  is shown south  of th e  deposit, its
no rthern  rim  being ab ou t five miles d is tan t. This 
b a th o lith  connects by  a narrow  neck w ith  a second 
mass of m ore gneissic gran ite  lying to  th e  north-east. 
'F rom  th is, a  tongue is shown extending w estward 
to  w ith in  ab o u t a  mile of th e  p roperty . The 
m any  areas of pegm atite  shown invading the  
rocks ad jacen t to  these gran ite  m asses are possibly 
genetically related  to  them , though  th is  is only 
theory . The pegm atite  w ith  which th e  u ran in ite  
is associated contains little  or no free quartz ,
and th e  sam e holds good for a  num ber of o th er 
pegm atites exam ined by  th e  w riter in Cardiff 
and ad jacen t tow nships. In  some instances these 
pegm atites cu t, or are in close p rox im ity  to ,
areas of nepheline syenite, and  for th is  reason, 
as well as on account of certa in  conspicuous
peculiarities in  m ineral com position, th e  w riter 
is inclined to  view  them  as pegm atitic  phases 
of syenite  ra th e r  th a n  of g ranite.

Geology o f Deposit.—W ith  respect to  th e  geology 
of th e  u ran in ite  deposit itself, th e  following notes 
are based on an  exam ination  m ade in Septem ber, 
1929, supplem ented  by  inform ation  supplied in 
p a r t  by  th e  owners and  in p a r t  tak en  from  
Mr. B aycro ft's  report m ade in  1924.

West P it.— Mr. B aycro ft’s rep o rt deals w ith  
th a t  p a r t  of th e  p ro p erty  where th e  first discovery 
of u ran in ite  was m ade in  1922 and  upon which 
m ost of th e  developm ent w ork was done p rio r 
to  1929. A t th is  p o in t is situ a ted  th e  m ost w esterly  
opening on th e  deposit, a narrow  open-cut ab o u t 
6 to  8 ft. deep and  50 ft. long, en tire ly  in  pegm atite . 
The cu t is a t  right-angles to  th e  s trik e  of the  
p egm atite , which has an  approx im ate ly  east 
and  west direction. The opening does n o t disclose 
e ither of th e  walls of th e  dyke, which, according 
to  Mr. B ay cro ft’s report, is a b o u t 350 ft. wide. 
The character of th e  peg m atite  is generally uniform  
for th e  whole length  of th e  cu t. The rock consists 
essentially of a coarse-grained, buff-coloured felspar, 
p robably  orthoclase, though  no sam ples were 
tak en  for analysis. T here are num erous irregular, 
m iarolitic  cavities, some of th em  of considerable 
size, th e ir  walls being lined w ith  well-developed 
felspar crystals. F ree q u a rtz  is conspicuously 
absen t from  th e  rock. H ere and  th ere  th ro u g h  
th e  dyke m ass occur m asses and  large crystals 
of m agnetite, th e  m ost a b u n d an t m etallic  m ineral. 
Small am ounts of m olybdenite  and  chalcopyrite  
also occur, as well as b io tite  m ica and  zircon. 
Only a t  one place in  th e  east wall of th e  cu t, is 
any  u ran in ite  now visible. A t th is  p o in t, there, 
is a  sm all m ass of u ran in ite  enclosed in  felspar, 
th e  la tte r  carry ing  yellow and  orange incrusta tions 
of u ran ium  salts. A ccording to  th e  owners, 
however, considerable dissem inated u ran in ite  was 
encountered w hen th e  cu t was m ade. T his would 
appear to  be borne o u t by  th e  te s ts  m ade by 
Dr. W alker on the 200 lb. sam ple from  th e  opening 
sen t to  him  by  Mr. B aycroft. T his sam ple is 
sta ted  to  be rep resen tative  of 30 ft. of th e  cu t 
and to  have  yielded over 1% of U 30 8.

E ast P its .— Several sm all p its  have  also been 
opened on outcrops of w h a t is p resum ab ly  th e  
sam e pegm atite  a t  a p o in t ab o u t 2,000 ft. east 
of th e  above opening. The rock here is essentially  
sim ilar to  th a t  in  th e  w est cu t, being a  m edium - 
to  coarse-grained syen ite  p e g m a tite ; in  one of 
the  p its i t  contains considerable fluorite. Of 
in te res t is th e  occurrence in  one of th e  exposures 
of a narrow  stringer of fine-grained syenite  p o rphyry  
cu ttin g  th e  pegm atite . Small inclusions of u ran in ite  
are said to  have been found in  these easterly  
openings, b u t none were seen b y  th e  w riter.

M iddle P it .— This opening situ a ted  betw een 
th e  west and  east p its  represents th e  la te s t work 
done, and has been m ade on a  discovery m ade 
in  1929. I t  lies 1,600 ft. east of th e  w est p it  and 
400 ft. west of th e  easterly  openings. S tripp ing  
operations were s ta rted  here in  th e  spring  of 
1929 on a small ou tcrop and  have  disclosed a well- 
defined lead th a t  has been uncovered for a  length  
of 150 ft. This lead is in  p egm atite  and  parallels 
the  strike  of th e  dyke. I ts  full leng th  has no t 
ye t been determ ined, b u t  i t  ou tcrops again  a t  
a p o in t 300 ft. east of th e  s trip p in g  and is exposed 
there  for a  w id th  of 12 ft. I t  can  also be  traced  
for a sho rt d istance w est of th e  stripp ing , b u t 
appears to  be p inch ing  o u t in  th is  direction . I t  is 
p robably  safe to  assum e a to ta l leng th  of a t  least 
500 ft. The w id th  is g reatest a t  th e  east outcrop, 
where i t  m easures 12 ft. A t th e  stripp ing , the  
g reatest w id th  is 8 ft. and  the  average ab o u t 
5 ft., though  there  are several narrow  horses of 
p egm atite  in  th e  east end. The above m easurem ents 
re la te  to  th e  w id th  betw een th e  ou term ost exposed 
walls. The gneiss coun try  rock is only visible
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on th e  hanging-wall, the  foot-wall being pegm atite. 
Insufficient stripp ing  has been done on th e  foot- 
wall side to  show w hether any parallel leads exist, 
b u t th is  w'ill be determ ined by the  tunnel now 
being driven to  ta p  th e  lead from a po in t 50 ft. 
down th e  slope below th e  outcrop. The dip of 
th e  lead a t  th e  surface is abou t 45° south, or in to  
th e  hill, steepening to  70° a t  th e  bo ttom  of a 
20 ft. p it sunk near th e  west end of the  stripping.

The lead occurs in  pegm atite  a t  its  contact 
w ith the  enclosing gneiss and seem s. to have the  
character of a longitudinal, m iarolitic, cav ity  of 
unusual form  and extent. Only a skin of pegm atite  
a few inches th ick  occurs on th e  gneiss hanging- 
wall and from  it  pro ject num erous well-formed 
felspar crystals up  to  6 in. in  length. The foot-wall 
of the  lead, as far as is visible, is also pegm atite, 
b u t there  has been insufficient stripp ing  to  give 
any  idea of th e  to ta l w idth  of th e  dyke here. 
The w esterly 75 ft. of stripp ing  shows a single 
lead, 5 to  8 ft. wide, b u t for th e  rem aining 75 ft. 
the  vein is sp lit in to  four or five tongues of irregular 
w idth  b u t ranging from 1 to  4 ft. These tongues 
are separated  by  narrow , 1 to  2 ft. horses of gneiss 
and pegm atite, th e  walls of which are also lined 
w ith felspar crystals. This p a rt of th e  lead, there
fore, represents a series of long, parallel, m iarolitic, 
pockets or cavities, which tow ard the  west run 
together in to  a single w ider one. A t th e  outcrop 
300 ft. east of th e  stripping, where there  is 12 ft. 
of lead exposed, there  are no horses visible, the 
lead being uniform  from  wall to  wall.

In  its general character, th e  R ichardson pegm atite  
resembles o ther pegm atitic  bodies found in  Cardiff 
and ad jacen t tow nships. As a type, these are 
qu ite  d is tin c t from  th e  ord inary  run  of granite 
pegm atites so comm on in  eastern Canada and 
are apparen tly  peculiar to  the  W ilberforce d istric t. 
The w riter is inclined to  view  them  as syenite, 
ra th e r th an  granite, pegm atites, and to  regard 
them  as genetically re la ted  e ither to  th e  nepheline 
syenite of th e  region or to  the  large batho lith ic  
masses th a t  occur in  Cardiff and M onm outh 
tow nships. These la tter, i t  is true, are shown 
on A dam s’ and B arlow ’s m ap as granite, b u t 
in th e ir  report th e  w riters note th a t  th e  rock is 
never rich  in  quartz  and often grades over in to  
syenite.

A notable occurrence of ano ther such pegm atite  
is found ab ou t one mile east of the  Richardson 
p roperty , where there  is a large developm ent of 
purple fluorite, m ixed w ith  calcite, ap atite , 
hornblende, etc. ; th is  deposit was worked a t  one 
tim e for fluorite. On th e  south-w est end of th e  
R ichardson property , also, several sm all prospect 
p its  were opened some years ago on fluorite 
outcrops. A nother occurrence lies abou t 10 miles 
to  th e  south-east, in  F arad ay  township, where 
cavities in  pegm atite  contain  calcite and enormous 
crystals of b lack mica, as well as large ap a tite  
crystals and  fluorite. The w riter has exam ined 
several o ther such deposits in  th e  region, all 
generally sim ilar in  type. Some of them  carry 
sm all traces of radioactive minerals, b u t none 
are in  any  w ay com parable in  th is  respect to  th e  
R ichardson deposit.

In  th e ir  general character, these pegm atites 
possess a  m arked sim ilarity  w th  th e  m ica and 
phosphate-bearing  pyroxenites of th e  O ttaw a 
d istric t. These pyroxenites, which m ay be 
considered as basic counterparts of the. W ilberforce 
syenite pegm atite, often contain large, irregular 
cavities lined w ith  well-formed pyroxene crystals

and  carry  a filling of calcite, in  which are scattered 
large ap a tite  and m ica crystals ; th ey  do not 
yield radioactive m inerals. The close struc tu ra l 
sim ilarity  exhibited  by these tw o rock types, and 
th e  fact th a t  b o th  often carry  crystals of ap a tite  
and m ica in  a calcite filling of pockety  cavities, 
provides strong evidence th a t  the  pyroxenites 
are of igneous, in trusive origin, ra th e r than  
m etam orphosed sedim ents as has often been 
believed.

The filling of the  R ichardson lead consists 
m ainly of m assive fluorite and calcite. N either 
of these m inerals was observed in  th e  form of 
free crystals. F luorite  predom inates in the  greater 
p a r t  of th e  lead, b u t there are local enrichm ents 
of calcite, when the  tw o m inerals are present 
in about equal am ounts : there is often an approach 
to  banded structure. Scattered through th is  
calcite-fluorite filling occur, in  order of abundance, 
crystals of ap atite , hornblende, m agnetite, bio tite, 
and uranin ite.

A t th e  outcrop, there has been considerable 
leaching of the  calcite by  surface waters, resulting 
in the  form ation of open cavities w ithin the  lead. 
These cavities contain a certain  am ount of dark 
reddish brown, earthy  residue, and in th is  are 
often found loose crystals or lumps of uranin ite.

From  a search of th e  literatu re, the  only recorded 
occurrence th a t in  any way resembles geologically 
and m ineralogically the  R ichardson ore-body 
appears to  be a deposit a t W olsendorf, in  B avaria. 
A t the  la tte r locality, dark  purple, fetid fluorite 
is found in a lead w ith au tun ite , torbernite, and 
uranophane, all a ltera tion  p roducts of pitchblende, 
traces of which also occur.

M inerals of the Deposit.— Apatite .— A patite  occurs 
in  considerable am ount as free crystals in the  
calcite-fluorite m atrix . The crystals are some
times of considerable size, ranging up to  30 lb. 
in weight. Several dozen loose individuals were 
taken  by the  w riter from a small pocket, the  
calcite of which had been leached ou t by  surface 
waters. The prism  faces are well developed, b u t 
good term inations are rare, the  ends of the  crystals 
seeming to  have been a ttacked, and being p itted  
and rounded. There is apparen tly  no developm ent 
of com pact, m assive apatite . The colour is usually 
brownish green to  brown or yellow. l ik e  the  
ap a tite  of other smaller deposits in  the  d istric t, 
and in con trast to  th a t of m ost pyroxenite  deposits, 
the  m ineral is clear and glassy and exceedingly 
brittle . Clear fragm ents of considerable size 
and w ithout visible flaws can often be picked 
from  broken crystals.

An in teresting  feature of the  ap a tite  of the 
W ilberforce d istric t is th a t  where crystals exhibit 
te rm in a l faces there  is always a conspicuous 
developm ent of the  basal plane. This is sometimes 
so pronounced th a t  th e  crystals appear to  have 
alm ost square ends. The basal plane is seldom, 
if ever, found on the  pyroxenitic ap a tite  of the  
O ttaw a region.

Biotite .— B io tite  m ica is sta ted  to  occur, some
tim es in  large plates, in  the  m assive pegm atite  
of th e  w est pit. I t  was no t observed in  notew orthy 
am ount in  the  m ain, or middle pit.

Calcite.— Calcite is one of th e  p rincipal 
constituen ts of the  lead. I t  is m ostly ra th e r fine
grained and has a fa in t p inkish colour. As in 
th e  pitchblende veins of Czechoslovakia, the  
colour deepens to  a brownish red in  close p roxim ity  
to  u ran in ite  nodules or crystals, and thus dark- 
coloured calcite serves as an ind icator for uraninite.
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Felspar.— Felspar, of a buff to  reddish cast, 
is th e  p rincipal co n stituen t of th e  pegm atite  
w ith  which th e  u ran in ite  is associated. I t  is 
m edium - to  coarse-grained and p robably  is 
p redom inan tly  orthoclase (potash felspar). There 
is possibly a certa in  am ount of soda or lim e-soda 
felspar also p resent, b u t no inform ation  on th is  
po in t, based on analyses or microscopic exam ination, 
is available. The walls of the  m iarolitic  cavities 
in  th e  pegm atite  are lined w ith  well-formed 
felspar crystals which often  a tta in  a length  of 
several inches. This m ineral alw ays form s p a r t 
of th e  pegm atite  proper and it is n o t found as 
free crystals in  th e  calcite-fluorite filling of cavities, 
as are th e  ap a tite , hornblende, m agnetite, etc.

Fluorite .— As one of th e  principal constituen ts 
of the  filling of cavities in  th e  pegm atite, fluorite 
is possibly th e  m ost in te resting  gangue m ineral 
present. W hen fresh, its  colour is alw ays of 
a d a rk  reddish purp le  to  violet shade, deepening 
in  close p rox im ity  to  u ran in ite  to  alm ost black. 
In  th is  respect, i t  resem bles th e  fluorite of other 
deposits of rad ioactive  m inerals th roughou t the  
world, and  it  m ay be tak en  as established th a t  
th e  d ark  colour is due to  rad ioactive  em anations. 
The colour of all such fluorites fades on exposure to  
ligh t and th e  m ineral even tually  becomes colourless.

W hen dissem inated th rough  calcite, th e  fluorite 
is in  th e  form  of sm all shapeless grains. I t  also 
forms bands or stringers and is th en  usually 
fine-textured to  dense and com pact. The last 
ty p e  is alw ays found in  close association w ith  
u ran in ite , and  th u s serves as an  in d ica to r for 
th a t  m ineral. A pecu liarity  of such com pact 
fluorite is th a t  i t  gives off a  strong odour when 
crushed or freshly-broken. This odour is of 
practica l service to  th e  workm en as an  additional 
ind ica tion  th a t  th ey  are b reaking in to  a  pocket 
of u ran in ite . The smell resembles th a t  of ozone 
and is believed to  be due to  free fluorine.

The conspicuously dense tex tu re  and alm ost 
b lack colour of th e  fluorite accom panying the  
u ran in ite , and th e  reddish colour assum ed by 
th e  calcite in  sim ilar association, would prove 
a useful aid  in  p re lim inary  rough-sorting of th e  
ore enabling th e  rich  m ateria l to  be read ily  
separated  in  th e  p i t  from  th e  lower-grade or barren  
gangue.

Hornblende.— Large, free crystals of hornblende, 
som etim es over 12 inches across, frequen tly  occur 
in  th e  calcite-fluorite filling of th e  m ain  or 
m iddle lead.

M agnetite .— M agnetite is fairly  ab undan t, 
occurring as large crystals or irregu lar masses 
in  m iarolitic  calcite-fluorite. I t  was observed 
in  g reatest am oun t in  th e  w est and  m iddle pits. 
I t  is frequen tly  in tergrow n w ith  u ran in ite , and 
som etim es also w ith  ap a tite  and hornblende.

Molybdenite .— Small traces of m olybdenite  are 
s ta ted  to  have been found in  th e  m assive pegm atite  
of th e  w est p it.

Uraninite.— This, as far as known, is th e  only 
rad ioactive  m ineral occurring in an y  im p ortan t 
am oun t on the  p roperty . Small am ounts of its 
a lte ra tio n  products, in  th e  form  of orange and 
yellow in crusta tions of u ran ium  salts, as well 
as traces of to rbern ite , th e  copper uranium  
phosphate, are found in  association w ith  it, b u t 
these a re  hard ly  of com m ercial significance. Up 
to  th e  p resent, none of th e  radioactive, ra re  earth  
m inerals, n o t in frequen tly  found in  th e  o rd inary  
gran ite  pegm atites of eastern  Canada, have been 
reported  here.

The u ran in ite  occurs as well-foim ed crystals 
and as nodular lumps. T he crystals are often 
of unusual size, frequen tly  m easuring one inch 
or m ore across. T hey  are of cubic h ab it, usually  
m ore or less modified by  th e  octahedron. The 
lum ps range from  small ind iv iduals th e  size of 
a pea to  m asses w eighing several pounds.

In  th e  m assive pegm atite  of th e  w est p it, th e  
u ran in ite  is s ta ted  to  have  been found chiefly 
associated w ith  b lack m ica and  often  enclosed 
in  m ica “ books.” Unlike its  occurrence in  th e  
m iddle p it, i t  does n o t seem to  occur here in 
m iarolitic cavities. In  th e  lead of th e  m iddle 
p it, th e  u ran in ite  crystals and  m asses occur scattered  
th rough  th e  calcite-fluorite filling, ap p aren tly  
w ith o u t any  regu lar system , b u t, as noted  above, 
alw ays in  close association  w ith  d a rk  purp le  
fluorite. The sam e d is trib u tio n  holds a t  th e  
outcrop 300 ft. east of th e  m iddle p it.

As regards th e  re la tive  abundance of u ran in ite  
in  the  deposit, Mr. B avcro ft’s rep o rt s ta te s  th a t  
a sam ple tak en  across 30 ft. of peg m atite  a t  th e  
west p it  yielded a  little  over one p er cen t U 3O g, 
equ ivalen t to  28-56 lb. u ran in ite  p e r ton . The 
carload sh ipm en t sen t to  th e  Mines B ranch, and 
represen ta tive  of th e  ore of th e  m iddle lead, showed 
a recoverable u ran in ite  con ten t of 4-56 lb. p er ton

Zircon .— Zircon is a m inor rock-form ing 
constitu en t of th e  p egm atite  dyke, in which it 
occurs as sm all c rystals m easuring  ab o u t -} by  
g in. I t  appears to  have ra th e r  a zonal d istrib u tio n , 
being qu ite  a b u n d an t in  som e p a r ts  of th e  rock 
while n o t v isib ly  p resen t in  others.

C o p p e r - M i l l in g  in  N e w  M e x ic o .—C oncentrato r 
p ractice  a t  th e  H urley  p la n t of th e  N evada 
Consolidated Copper Co., H urley , N ew  Mexico, is 
described by  F . Hodges in In fo rm ation  Circular 
6394 of th e  U nited  S ta tes B ureau of Mines. The 
H urley  concen tra to r has a norm al daily  capacity  
of 13,500 tons of ore. F o r th e  first four m onths 
of 1930, heads averaged 1-32% copper. The 
recovery for th is  period w as 83-98% and  con
cen tra tes averaged 27-54% copper.

The ore as it  comes from  th e  m ine a t  San ta  R ita  
varies g reatly  in physical properties. The copper 
m ineral is p rincipally  chalcocite, a lthough  th is  in 
places is accom panied b y  azurite , m alachite , 
chrysocolla, and  cuprite . T he gangue m inerals 
a re  q u artz , p y rite , sericite, and  halloysite. The 
concentra tes con ta in  approx im ate ly  0-0.40 ounce 
of gold and  0-55 ounce of silver p e r ton.

T he concen tra to r consists of five dep artm en ts , 
nam ely, coarse crushing, p rim ary  grinding, 
secondary grinding, flo tation , and  dew atering  or 
filtering. The coarse crushing d e p artm en t of th e  
concen tra to r consists of th ree  un its , each of which 
is equipped w ith  one 34 in . feed conveyor, one 
7 ft. Sym ons cone crusher, six H um -m er screens, 
one 38 in. e levator, an d  one se t of 72 b y  20 in . 
Garfield rolls. The th ree  u n its  of th is  d ep artm en t 
are served b y  tw o 36 in . incline conveyors and  tw o 
28 in. sh u ttle  conveyors for d is tr ib u tio n  of ore 
in to  th e  fine ore bins. The flow sheet of one u n it 
of th e  coarse crushing d ep artm en t w ith  accessory 
equ ipm ent serving th e  th ree  u n its  is given in  th e  
circular.

The p rim ary  and  secondary grinding d ep artm en ts  
include nine sections, each w ith  a  norm al capac ity  
of 1,500 tons of ore p er day . T he flow sheet of 
one u n it of p rim ary  and  secondary grinding d e p a rt
m ents is also given.

The flo tation  p lan t is composed of e igh t rows of 
Southw estern  a ir-lift m atless rougher flo ta tion
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m achines, each row having th ree  cells, m aking a 
to ta l of 24 rougher cells. E ach  tw o rows of rougher 
m achines are served by one cleaner cell, w ith  the  
exception  of tw o rows which are used for experi
m en ta l purposes. The com bined classifier overflow 
products of all grinding sections are delivered to  
tw o flo ta tion  feed d istribu tors. E ach  of these 
d is tribu to rs serves one-half of th e  flotation p lan t 
and  each splits its  feed equally to  four rows of 
flo tation  m achines. A rougher concentra te  is 
produced by th e  first cell and  is pum ped to  a cleaner 
cell for finishing. The second and  th ird  rougher 
cells of each row  m ake m iddlings p roducts which 
are pum ped to  th e  d istribu to rs feeding th e  first 
rougher cell w here th ey  join th e  tailings of th e  
cleaner m achines, th e  to ta l p roduct being re treated  
w ith  new flo ta tion  feed.

A ir is furnished to  th e  flo tation  cells by  R oots 
blowers. The flo tation  reagents used a t  present 
consist of lime, raconite , and steam  distilled pine 
oil. The lime is added to  th e  rod and ball mill 
feeds in  th e  form  of m ilk of lime. The raconite  
m ix ture  is m anufactured  a t  th is  p lan t. This 
reagen t is added to  th e  p rim ary  and secondary 
classifier overflow products of each section in the  
ra tio  of 50% to  th e  p rim ary  p roduct and  50% 
to  th e  secondary product. The pine oil, Y arm or 
steam  distilled, is added to  th e  pum p sum ps 
receiving th e  m iddlings p roducts of th e  rougher 
cells. The add ition  a t  these po in ts is m ade to  
ob tain  g reater émulsification by  m eans of the  
m iddlings pum ps before th e  reagent enters the  
flo tation  cells.

F lo ta tio n  concentra tes of th e  entire  mill are 
delivered to  one 48 by 20 ft. D orr th ickener by 
one 6 in. Wilfley pum p. The overflow w ater of 
th is  th ickener flows to  one 75 by  20 ft. Dorr 
th ickener, th e  clear overflow w ater from th is second 
th ickener being re tu rned  to  th e  mill circuit. The 
concentra tes pulp, th ickened from 18-5% of solids 
to  70 0%  of solids, is fed to  14 by  14 ft. Oliver 
filters. The filter p lan t contains five filters, four 
of the  Oliver ty p e  and one Dorrco filter. The filter 
cake is conveyed to  railroad cars.

The final tailings p roduct, containing 21-7% of 
solids, is conveyed by g rav ity  th rough  a 30 in. 
diam eter, continuous, wooden-stave p ipe line a 
d istance of 6,590 ft. to  th e  settling  ponds, th e  slope 
of th e  p ipe line being 4 725 ft. per 1,000.

The settling  pond now in service has a to ta l 
area  of 90 acres w ith  an  exposed w ater surface 
of 8 acres. Of th e  to ta l w ater sent to  th e  pond 
ab o u t 60% is recovered, th e  loss being due to  w ater 
held w ith  th e  tailings, to  evaporation , and to  a 
small am ount of seepage. Clear w ater is reclaimed 
th rough  one or more dew aterers located tow ard 
th e  cen tral p a r t  of th e  pond and connected to  a 
ga thering  pipe line on th e  n a tu ra l ground under 
th e  deposited tailings. The dew aterers are 
constructed  of 4 by  6 in. tim bers laid flat, have 
an  inside dim ension of 4 ft., and  are m aintained 
a t  a  sufficient heigh t to  give a  clear overflow. 
The gathering line discharges by  g rav ity  in to  th e  
m ain  storage lake.

All sam ples are tak en  au tom atically  w ith  electric 
sam plers which are governed by  a m aster tim er 
regulating  th e ir operation  to  one cu t every eight 
m inutes.

V arious tables incorporated  in  th e  circular deal 
w ith  screen analyses of coarse crushing-plant 
products, operating  d a ta  for p rim ary  rod-mills, 
operating  d a ta  for secondary ball-mills, screen 
analyses of prim ary  and secondary grinding-m ill

feeds and products, screen analyses and d istribu tions 
of copper in  flo tation  products, d istribu tion  of 
electric pow er consum ed, and filter p lan t da ta .

T op S l i c in g  and  S u b le v e l  C a v in g .— Top
slicing and  sublevel caving m ethods in  m etal 
m ining are discussed by  Chas. F . Jackson in  
In form ation  Circular 6410 of th e  U nited  S tates 
B ureau of Mines. The p ap er deals m ore particu larly  
w ith th e  application  of these m ethods to  th e  m ining 
of iron ore in  th e  L ake Superior region, where i t  
is estim ated  th a t  approx im ately  twelve million 
tons of ore were m ined by top  slicing and six 
and one-half million tons by  sublevel caving 
in  1929.

The au th o r first discusses and illustrates these 
m ining m ethods and  th e ir principal varia tions in 
an  e lem entary way. Then th e ir advantages and 
d isad v an tag es. and  th e  ty p es of ore-bodies and 
conditions to  which the  m ethods are applicable 
are outlined. Descriptions of typ ical operations 
are given covering m ethods of developing for top 
slicing and sublevel caving, details of slicing and 
caving operations, tim bering, covering down the  
floors and sides of slices before blasting  down, 
including th e  use of wire fencing, handling and 
loading ore w ith power slushers, etc., w ith  running 
com m ents on th e  various practices described.

Mining costs are nex t discussed and tables are 
presented showing : 1, th e  tonnage developed
per foot of stope developm ent and  p er foot of 
to ta l developm ent a t  20 different mines ; 2 and 
3, d irect m ining costs per ton  of ore hoisted a t  
several typ ical m ines ; 4 and 5, d istribu tion  of
costs in percentages of to ta l m ining cost ; 6,
labour costs in m an-hours per ton  ; 7, explosive 
consum ption in  pounds per to n  of ore m ined ; 
8, tim ber consum ption per ton , and 9, k ilow att- 
hours per ton  of ore hoisted for all m ining operations. 
Following these tables are notes briefly outlining 
th e  characteristics of th e  ore-bodies a t  each mine 
for which d a ta  are given in th e  tables.

T r e a d w e l l  Y u k o n ’s N ew  C o n c e n tr a to r .— The 
new all-flotation lead-zinc concentra to r of the 
Treadwell Yukon Co., a t  Tybo, N evada, is described 
by W. H. B lackburn in  In form ation  Circular 
6430 of th e  U nited S tates Bureau of Mines. The 
ores trea ted  are partly-oxidized complex m ixtures 
of galena, sphalerite, m arm atite , and p y rite  (all 
argentiferous) in a  siliceous gangue. The ore a fte r 
crushing in  a  crusher se t a t  4 in. is reduced to  
g-in. in a  cone crusher from which i t  goes to  two 
ball-mills, each operating  in  closed c ircu it w ith  a 
classifier. The classifier overflow, averaging about 
5% plus 65 m esh and 69% m inus 200 mesh, runs 
to  the  lead flotation system  where i t  is trea te d  in  
a  16-cell m achine and  a 3-pan pneum atic  cleaner. 
The reagents used are soda ash, sodium cyanide, 
zinc sulphate, ethyl x an th a te , and  cresylic acid. 
The lead concentrates average ab ou t 60% lead, 
4%  zinc, and 87 oz. of silver per ton . The ra tio  
of concentration  is abou t 14 to  1.

The tailings from lead flotation flow to  the  zinc 
c ircu it which is equipped sim ilarly  to  the  lead 
circuit. Copper sulphate is used to  reac tiva te  the  
sphalerite  which was depressed in th e  lead circuit. 
O ther reagents used are h ydra ted  lim e, ethyl 
x an tha te , and p ine oil. The zinc concentrates 
contain ab o u t 47'5%  zinc, 2 '5%  lead, and 14 oz. 
of silver per ton, and the  concentration  ra tio  is 
approx im ately  16 to  i .

The recoveries of silver, lead, and zinc range from 
72 to  about 75% and th e  to ta l operating  expense 
p er ton  of ore trea ted  is approx im ately  51 ■ 28.
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S H O R T  NOTICES
S tr ip  C o a l  M in in g .— O. E. K iessling, F. G. 

T ryon, and  L. M ann deal w ith  th e  economics of 
s tr ip  coal m ining in  Econom ic P ap er 11 of the  
U nited  S ta tes B ureau of Mines.

C u t - a n d - F i l l  S to p in g .— In  Engineering and 
M ining Journal for May 11, M orris J . E lsing 
discusses th e  app lication  of cut-and-fill m ethods 
of stoping.

M in in g  an d  M il l in g  T u n g s te n  O r e s .— J. B.
H u ttl  describes th e  underground  and surface 
m ethods em ployed by  th e  T ungsten  Alloys Corpora
tio n  a t  th e ir  m ine near Tucson, Arizona, in 
Engineering and M ining Journal for May 11.

E x p lo s io n  M e a s u r e m e n t .— The accuracy of 
th e  m anom etry  of explosions is discussed by  C. M. 
Bouton, H. K. Griffin, and  P. L. Golden in 
Technical P aper 496 of th e  U n ited  S ta tes B ureau 
of Mines.

I n f l a m m a b l e  G a se s .— H. F. Coward and  G. W. 
Jones give some results of an experim ental in vestiga
tio n  in to  th e  lim its of in flam m ability  of gases and 
vapours in  B ulletin  279 of th e  U nited  S tates B ureau 
of Mines.

C r u s h e d  S to n e .— In  Econom ic P ap er 12 of th e  
U nited  S tates B ureau of Mines, O. Bowles discusses 
th e  economics of crushed stone production.

O r e - D r e s s i n g .— Progress in ore-dressing during  
1930 is discussed b y  Prof. H . Madel in  M etall 
und Ere, 2 M aiheft.

C y a n id a t io n .— In  Technical P aper 494 of th e  
U n ited  S ta tes B ureau of'M ines, E . S. L eaver and 
J. A. W oolf describe th e  results of research in to  
th e  effects of copper an d  zinc in cvan idaticn  
sulphide-acid p recip ita tion .

W aelz  P r o c e s s .—The first p a r t  of an  article , 
by  W . E. H arries, describing th e  W aelz process 
as applied to  complex copper-zm c-lead ores, appears 
in  th e  Canadian M ining Journal for May 22.

T a d a n a c  S m e l t e r .— In Engineering and M ining  
Journal for M ay 11, G. J . Young describes th e  
processes of lead  sm elting  and zinc fum ing a t  
Tadanac, B.C.

P o w d e r  A n a ly s i s .— P. S. Roller, in  Technical 
P aper 490 of th e  U nited  S ta tes Bureau of Mines, 
describes a dynam ic a ir-analyzer for fine powders 
and  deals w ith  tn e  separation  and size d istribu tion  
of m icroscopic particles.

S ta in le s s  M e ta l s .— In  th e  Journal of th e  Royal 
Society of A rts for May 8 th e  te x t  is given of an  
address on stain less m etals by  Sir H arold Carpenter.

M e t a l lo g r a p h y .—Technical P ublica tion  No. 421 
of th e  A m erican In s titu te  of M ining and 
M etallurgical Engineers contains th e  te x t of the  
Howe M em orial L ecture  given by  F . F. Lucas, 
th e  sub ject being “ On th e  A rt of M etallography."

Lead  D e t e r m i n a t i o n .—The determ ination  of 
lead  as chrom ate in  presence of perchloric acid 
is described by  D. J . Brown, J . A. Moss, and J. B. 
W illiam s in  Industrial and Engineering Chemistry 
for A pril 15.

C a l c i u m - M a g n e s i u m  S e p a r a t io n .—R. C. 
W iley describes th e  separation  of calcium and 
m agnesium  by  a m olybdate m ethod  in  Industrial 
and Engineering Chemistry for A pril 15.

T a v is to c k  T h e o d o l i t e .— An artic le  describing 
th e  T avistock  theodolite  appears in  Engineering 
for M ay 29.

E l e c t r o m a g n e t i c  A b s o r p t io n  by  R o ck s .—  
J. W allace Joyce discusses electrom agnetic  
absorp tion  by  rocks and  gives some experim ental 
observations tak e n  a t  th e  M am m oth Cave,

K entucky , in  Technical P ap er 497 of th e  U n ited  
S ta tes B ureau of Mines.

M in e r a l  I n d u s tr y  of  I n d o - C h i n a . — In  Revue 
de VIndustrie M inerale  for May, M. F. B londel 
discusses th e  m ineral developm ent of Indo-C hina.

T in  in  B o l iv ia .— The t in  ores of U nsia-W allagua, 
B olivia, a re  described b y  F. Ahlfeld in  Economic 
Geology for May.

G e n e v a  Lake L e a d - Z i n c  D e p o s i t .— R. T uck 
describes a  lead-zinc deposit a t  G eneva Lake, 
O ntario , in  Economic Geology for May.

“  R e d - B e d  ”  C o p p e r .— In  Economic Geology 
for May, E. B. Papenfus describes “ red-bed " 
copper deposits in  N ova Scotia and  New B runsw ick.

D ia lo m ite .— A sh o rt pap er on d ia to m ite  by  
V. L. Eardley-W ilm ot, w rite r of a  m em oir of th e  
subject, appears in  the  Canadian M in ing  and 
Metallurgical Bulletin  for May.

RECENT PA T E N T S PU BLISH ED
A copy of the specification of any of the patents mentioned, in  

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

1,026 of  1930 (346,404). I .  G .  F a r b e n i n d u s t r i e  
A.-G., Frankfort-on-M ain, G erm any. S tron tium  
oxide is p repared  from th e  m oist carbonate  by  
calcination  in  a ro ta tin g  furnace.

1,344 of 1930 (346,674).  J. W . H i n c h l e y ,  
London. Lead h y d ra te  dissolved in  a  so lu tion  
of caustic a lkali is used in  a  cyclic process for 
d e -tinning scrap m etal.

4,869 o f  1930 (345,431). A. D a w a n s ,  Liège. 
Ores are roasted  and  agglom erated in  a  furnace 
h av ing  a  m ovable bed-p la te  on  w hich fusion is 
effected, th is  bed being displaced a t  an  equal speed 
and in  th e  opposite d irection  to  th e  p ropagation  
of com bustion.

6,531 o f  1930 (346,921).  I .  G. F a r b e n i n d u s t r i e ,  
A.-G., Frankfort-on-M ain, G erm any. The 
ap para tus for use in  th e  reduction  of m etal halides 
is m ade of m etal, provision  being m ade for those 
p a rts which come in  con tact w ith hydrogen halide 
to  be k ep t hot.

19.724 of 1930 (345,902). I .  G. F a r b e n 
i n d u s t r i e  A.-G., Frankfort-on-M ain , G erm any. 
B eryllium  m inerals are trea te d  w ith  gaseous 
hydrogen fluoride a t tem p era tu res above ¡00° C., 
th e  beryllium  fluoride being recovered by  w ater 
washing.

1.724 of  1931 (345,351). C. G o e t z ,  B erlin . 
Simple concentra tion  or leaching m ethods are 
found to  be applicable to  ores which have been 
h ea t trea te d  in  th e  presence of a  hydrocarbon  and  
in  th e  absence of a ir.

NEW BOOKS, PAM PHLETS, Etc.
IW C opies of the books, etc ., m entioned below can be obtained 

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

T h e  S tu d y  of  R ocks .  B y Dr. S. J. S h a n d .  
Cloth, octavo, 224 pages. P rice  6s. London : 
Thom as M urby and  Co.

G u id e  to  th e  S t u d y  of N o n - M e t a l l i c  M in e r a l  
P r o d  u cts  (E x c e p t  B u i ld in g  S to n e s ) .  B y W. S. 
B a y i . e y .  Cloth, octavo, 530 pages, illu stra ted . 
P rice  $4. New Y o rk : H en ry  H olt.

P o w e r  an d  t h e  In te r n a l  C o m b u s t io n  E n g in e .  
By W. E . Dalby. Cloth, octavo, 280 pages, 
illu stra ted . Price 18s. London : E dw ard  A rnold.
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W orld  S u r v e y  of th e  Zinc I n d u s tr y .  By W . R.
I n g a l l s . P aper covers, 1 2 8  pages. Price § 2 .2 5 .  
New Y ork : M ining and M etallurgical Society of 
A m erica.

C a ta lo g u e  of  P la n s  of  A b a n d o n e d  M in es .
Vol. V. P aper covers. Price 15s. London : H.M. 
S ta tio n ery  Office.

C a n a d a  : R ep o rt of the  D epartm en t of Mines 
for year ended M arch 31, 1930. P aper covers, 
61 pages. Price 25 cents. O ttaw a : D epartm ent 
of Mines.

M in e r a l  In d u s tr y  of C a n a d a  : Investigations 
of M ineral Resources and  the  M ining Industry , 
1929. P aper covers, 69 pages, illustra ted . O ttaw a: 
D epartm en t of Mines.

N ia g a r a  F a lls  S u r v e y ,  1927. B y  W . H. B o y d . 
M emoir 164 of th e  Geological Survey of Canada. 
P aper covers, 15 pages, w ith m any  plates and m aps. 
Price 10 cents. O ttaw a : D epartm en t of Mines.

G e o lo g ic a l  S u r v e y  of C a n a d a .  Sum m ary 
R eport, 1929, P a r t  B. P aper covers, 202 pages, 
illustra ted . O ttaw a : D epartm en t of Mines.

N ata l  : The Geology of th e  C ountry  Surrounding 
N kandhla, an  exp lanation  of Sheet No. 109 
(N kandhla). B y D r. A. L. D u T o i t . M emoir of 
th e  Geological Survey of South Africa. P aper 
covers, 105 pages, illustra ted . Price 5s., including 
m ap. Capetown : G overnm ent S ta tionery  Office.

T a n g a n y ik a  T e r r i to r y  : Land D evelopm ent
Survey, 3rd R eport, 1929-30. U luguru M ountains, 
E aste rn  Province. P aper covers, 21 pages, w ith 
m ap. Price 2s. 6d. London : Crown Agents for 
th e  Colonies.

N itr a te  D e p o s i t s  in  S o u t h - E a s t e r n  C a l i fo rn ia ,  
w ith  notes on deposits in  South-E astern  Arizona 
and South-W estern New Mexico. B y L. F. N o b l e . 
U nited  S tates Geological Survey B ulletin 820. 
P aper covers, 108 pages, illustra ted . Price 45 
cents. W ashington : S uperin tenden t of Documents.

M o n ta n a  : Geology of th e  Big Snowy M ountains. 
B y F. R e e v e s . U nited S tates Geological Survey 
Professional P aper 165-D. P aper folio, w ith m aps. 
Price 20 cents. W ash in g to n : Superin tenden t
of Docum ents.

M in era l  R e s o u r c e s  o f  th e  U n i te d  S ta te s ,  1929. 
P a r t  1, pp. 179-201, Secondary M etals, by  J. P. 
D u n l o p  ; pp. 203-229, C hrom ite, by  L. A. S m it h  ; 
pp. 231-264, Lead, by E . W . P e h r s o n . W ashing
ton  : Superin tenden t of Docum ents.

R h o d e s ia n  M an u a l  : A griculture, Industry ,
Mining. E d ited  by  C . C a r l y l e - G a l l . Cloth, 
1,022 pages, illustra ted . Price  21s. London : 
Mining and  In d u stria l Publications of Africa.

O ffic ia l  Y ear  B ook  of  the  S c i e n t i f i c  and  
L e a rn ed  S o c ie t i e s  of G reat  B r ita in  an d  Ir e la n d .  
Cloth, octavo, 384 pages. Price 18s. London : 
Charles Griffin and  Co.

C O M PA N Y  REPORTS
L on ely  R ee f  G o ld .— T his com pany was form ed 

in  1910 to  acquire th e  Lonely Group claims, 
n o rth  of Bulawayo, Rhodesia. The rep o rt for 
th e  y ear 1930 shows th a t  71,900 tons of ore was 
milled, y ield ing 33,354 oz. of gold, as com pared 
w ith  37,163 oz. from  63,300 tons in  th e  previous 
year. The revenue from gold was ¿141,65S, against 
¿158,221, b u t costs show a decrease from  ¿95,813 
to  £82,974, th e  w orking profit being only ¿3,724 
lower a t  ¿58,684. In  add ition  to  th e  trea tm e n t 
of curren t ore, th e  trea tm en t of accum ulated 
slimes has now been in  progress for the  last 3 years,

th e  am ount trea te d  in  1930 being 183,900 tons 
which yielded 12,591 oz. of gold, w orth  ¿53,466, 
a t  a cost of ¿18,925. The accum ulated slimes 
were originally  estim ated to  am ount to  900,000 
tons and, of th is  am ount, 513,700 tons have now 
been trea ted . The to ta l profit on th e  y e a r’s 
w orking was ¿96,813, of which ¿57,860 was 
d istribu ted  as dividends, equal to  20% . The 
ore reserves a t  th e  end of the  year were estim ated 
to  be 49,125 tons of an  average value of 12-9 d.w .t., 
a reduction  of 23,836 tons when com pared w ith 
the  previous year, b u t the  m arked reduction 
in  w orking costs will, i t  is estim ated , bring large 
bodies of low-grade ore w ith in  reserve lim its.

A s so c ia te d  Tin M ines of N iger ia .— T his 
com pany was form ed in  1926 to  vrork  a lluvial 
t in  properties in Nigeria. The report for the 
year 1930 shows th a t  1,990 tons of concentrates 
was recovered, th e  cost per to n  a t  B ukuru being 
¿60 9s. 7d., as com pared w ith  ¿82 8s. 3d. in  
the  previous year. The average price realized 
for th e  concentrates w'as ¿99 8s. 2d., against 
¿142 9s. l id .  th e  year before. The fall in  o u tpu t 
from 3,062 tons to  its  present figure represents 
th e  m easure of restric tion  adopted in  pursuance 
of the  policy of th e  T in  Producers' Association. 
The n e t profit for th e  year was ¿29,426, which 
was added to  th e  balance of ¿98,372 brought in, 
m aking  an  available to ta l of ¿127,797. A fter 
m aking  provision for depreciation of p lan t and 
m achinery, th e  balance of ¿93,845 was carried  
forward. Owing to  th e  cu rta ilm ent of production, 
some of the  European staff was transferred  to  
prospecting work, w ith  th e  result th a t a large 
tonnage of ore was added to  the  reserves, wnich 
are now estim ated  to  be 33.579 tons. The erection 
and installation  of lour electrically-driven 12 in. 
gravel and 14 in. nozzle pum ping plants, m ounted 
on pontoons, was completed during  th e  year 
and are sta ted  to  be giving good results.

N a r a g u ta  K a r a m a  A reas .—This com pany 
was formed in  1926 and works alluvial t in  p roperties 
in N orthern Nigeria. The report for the year 
1930 shows th a t 309£ tons of t in  concentrates 
was produced, against. 311 tons in  th e  previous 
year, the  average price realized being, a fte r 
allowance for freight and sm elting charges, 
¿74 9s. 4d., which compares w ith  ¿117 5s. l id . ,  
in th e  previous year. The profit for th e  year, 
a fter allowing for depreciation, was ¿1,909, which 
was carried forward. The property  in N igeria 
has, in  view of th e  t in  position, been placed in 
th e  hands of a skeleton staff.

K agera  (U ganda)  T in f ie ld s .— This com pany, 
form ed in  1926, operates a t in  p ro p erty  a t  
M wirasandu, Uganda. The rep o rt for 1930 shows 
th a t  329 tons of t in  concentrates was produced 
during  the year, as com pared w ith  312 tons in 
th e  previous year. The ou tp u t realized ¿28,249 
a fte r deducting sm elting and realization charges, 
the  average price per to n  being ¿85 17s. 3d., as 
com pared w ith  ¿133 5s. th e  year before. The 
year's w orking showed a  loss of ¿6,187, against 
a  profit of ¿7,622 in  1929, and a d eb it balance 
of ¿6,043 is carried  forward. I t  is estim ated  th a t  
th e  new p lan t in  course of erection a t th e  m ines 
will enable a  larger tonnage to  be handled a t 
reduced cost. As in  th e  previous year, th e  estim ate 
of m ine ore reserves has been found to  be difficult, 
b u t is given as 365 tons of t in  oxide, while the  
d e tr ita l reserves are estim ated  a t 1,511 tons.

C ap e A s b e s to s .—This company, form ed in  
1893, operates asbestos properties in  G riqualand
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W est and is in te res ted  in  o th e r p roperties in the  
Lvdenburg d is tr ic t of th e  T ransvaal and Ita ly . 
T he rep o rt for th e  year 1930 shows th a t  th e  
com pany’s sales of raw  m ate ria ls  and m anufactu red  
goods were seriously affected d u ring  th e  year, 
th e  profit being reduced from ¿39,382 to  ¿26,211. 
D ividends on th e  , preference shares absorbed 
¿12,500 and  a d iv idend  of 5%  on th e  o rd in ary  
shares ¿6,250, th e  balance carried  forw ard being 
¿21,165. The blue asbestos m ines in  South A frica 
were w orking to  capacity  th ro u g h o u t th e  year, 
b u t th e  detnand for am osite  was poor.

S o n s  of  G w a l ia .— O riginally form ed in 1898, 
th is  com pany works a gold m ine in  W estern  
A ustralia , th e  general m anagers being  Messrs. 
Bewick, Moreing. The rep o rt for th e  year 1930 
shows th a t  th e  m ill trea te d  116,390 tons of ore and 
39,504 tons of accum ulated  sands and  slimes, 
th e  to ta l o u tp u t of gold being 38,225 oz., w hich 
realized ¿162,353, to  which m u st be added  th e  
exchange prem ium  of ¿12,057. Com pared w ith  
th e  previous y ea r th e  ore was of b e tte r  grade, 
b u t th e  tonnage  trea te d  sligh tly  lower. The 
gross profit for th e  year under review  was ¿17,797, 
which wipes ou t th e  d eb it balance lrom  the  previous 
y ea r and  leaves a  balance of profit of ¿8,11! to 
be c a r r ie d  forward.

B o u ld e r  P e r s e v e r a n c e .— T his com pany was 
formed in  1923 as a reconstruction  of G reat B oulder 
Perseverance, which was form ed in  1895 to  work 
a gold m ine a t  Kalgoorlie, W estern A ustralia.

: The report for th e  year 1930 show's th a t  69,191
. ’ tons of cu rren t ore, 6,056 tons of ore from  outside 

* sources, and  4,072 tons of t r ib u to r 's  ore was 
trea ted  in,'•the fjuli, producing  42,112 oz. of gold 
ancl' 9,219 'oz. silver, th e  o u tp u t realizing 

j^'178,930. The m ine profit was ¿14,858 and, a fte r 
allowing for developm ent expenditu re  and  o ther 

y , chhrges; there  was. a he t profit of ¿533, which reduces 
' the  debit^bHanee brought in  to  ¿2,104.

A s s o c ia t e d  N o r t h e r n  B lo c k s  (W. A.) .— This 
’ com pany .w#,s form ed in  1899 to  acquire m ining 
.lfgses in  . th e .  lia lgoorlie  d is tric t of W estern 

• • ‘AuStralicii Jphe ie jio rt for th e  year 1930 shows th a t  
op era tio n s^d n  th e  G im let leases ceased a t th e  
.end of 1*929., th e  - mill clean-up yielding bullion 
‘w orth. ¿535. On the  Iron  Duke lease, th e  tr ib u to rs  

' .. ¿  .raised 455 t o s ^ b f . ore w hich realized ¿720 9s., 
fh e t ro y a lty  being ¿8 7s. 6d. The results for the  
year show a d eb it of ¿1,479, w hich reduces th e  
c redit balance to  be carried forw ard to  ¿1,720.

T a n jo n g  T in  D r e d g in g .— This com pany was 
form ed in  1926 to  w ork alluvial t in  p ro p e rty  in  th e  
K in ta  d is tric t, F..M.S. The rep o rt for th e  y ear 1930 
shows th a t  an  a rea  of ap prox im ate ly  9J acres was 
dredged, th e  yardage trea te d  being 1,061,030 cu. yd. 
and  th e  t in  concentra tes recovered am oun ted  to  
324 tons. The to ta l  revenue was ¿30,512 and  
th e  w orking profit ¿12,232. A fter m eeting  all 
charges th ere  rem ained  a  n e t profit of ¿4,955 and 
¿4,000 was d is tr ib u te d  as a d iv idend, equal to  5% . 
The ca rry  forw ard has been increased from  ¿3,234 
to  ¿4,189.

an  available  to ta l  of ¿28,414. A d iv id en d  of 5%  
absorbed ¿6,000 and ¿2,611 was w r itte n  off th e  
Sinju pipe-line, leaving a balance of ¿19,804 to  be 
carried  forw ard.

F a b u lo s a  M in e s .—T his com pany was form ed in  
B oliv ia in  1921 and operates groups of t in  m ines in 
th a t  coun try . The re p o rt for th e  year 1930 show's 
th a t  1,139 tons of fine t in  was produced  a t  an  
average cost of ¿132 Is. l id .  p e r ton , th e  year's  
w orking show ing a loss of ¿18,803. T he Fabulosa 
p ro p e rty  is carry in g  on on a sm all scale, b u t th e  
M illuni p ro p e rty  was closed down in th e  m iddle of 
th e  year. The Union p ro p e rty  continues to  im prove, 
p a r tly  owing to  th e  h igh-grade ore being w orked in 
th e  C arm en m ine and  th e  increased  efficiency of 
th e  concen tra to r.

S o u th  C r o f ty .—This com pany w as form ed 
in  1906 and  owns a t in  m ine betw een Cam borne 
and R edru th . C rushing was stopped  in  O ctober 
last. T he rep o rt for th e  year 1930 shows th a t  
up  to  th e  stoppage of th e  mill th e  ore crushed 
am ounted  to  60,273 tons, th e  t in  recovered 
am ounting  to  670 tons, w'hich realized ¿59,558. 
In  add ition , 239f tons of arsenic oxide was 
recovered, realizing  ¿4,113. The production  of 
wolfram  from  th e  C astle-an-D inas p ro p erty  was 
continued, th e  profit for th e  year being ¿2,964. 
The y e a r’s w orking resu lted  in  a deficit of £6,378, 
m et by tran sfer from  reserve. T he m ine is being 
k ep t free of w ater and  th e  p lan t in  ru nn ing  order 
and it  is in tended  to  recom m ence crushing w'hen 
tin  recovers to  ¿140 p e r ton.

DIV IDEND S DEC LA R ED
C h o s e n  C o r p o r a t i o n .—3Jd ., less ta x , p ayab le  

Ju ly  15.
H e n d e r s o n ’s T r a n s v a a l  E s t a t e s . —5% , less tax .
K a d u n a  S y n d ic a t e .— 4Jd ., less tax , payable 

Ju n e  30.
K r a m a t  P u la i .— 6d., less ta x , payab le  Ju n e  20.
L o n e ly  R e e f .—2s., less tax , p ay ab le  Ju ly  31.
M a la y a n  T in  D r e d g i n g .— l£ d ., less ta x , payable 

Ju n e  19.
M o u n t  L ye ll .— 8d., less tax , p ayab le  Ju n e  29.
S o u t h e r n  M a la y a n  T in  D r e d g i n g .— lid . ,  less 

tax , payable  Ju n e  18.
V e r e e n ig in g  E s ta t e s .— Is., less tax , payable 

Ju ly  30.
Zinc  C o r p o r a t io n .—Pref. 2s., less tax , payab le  

Ju ly  2.

N E W  C O M PA N IES REG ISTERED
E a s t  C o r n w a l l  W o l f r a m  S y n d ic a t e .— R egis

te re d  May 20. N om inal C apital : ¿1,000. O b jec ts: 
To ca rry  on th e  business of m iners and  prospectors, 
etc.

N o r t h e r n  N ig e r ia n  L e a d  M in e s .— R egistered  
M ay 18. N om inal C apital : ¿20,000 in  5s. shares. 
O bjects : To acquire an y  m ines, m in ing  righ ts ,
etc ., in  an y  p a r t  of th e  w orld ; to  acqu ire  leases of 
m ines in  N igeria, and to  en te r  in to  agreem ents 
w ith  J. L. Crozier and th e  B ritish  (Non-ferrous) 
M ining C orporation, L td . Office : 73-76, K ing
W illiam  S treet, E.C. 4.

S t e f a n o  S y n d ic a t e .— R egistered  M ay 11.
m inal C apital : ¿25,000 in  5s. shares. O bjects : 

cquire m in ing  and  o th e r righ ts , an d  to  ad o p t 
reem en t w ith  E . J . Clay. D irectors : A> F. 

s and  H . A. F . E llinghouse. Office : 7 G arrick

K inta  T in .— Form ed in 1900 th is  com pany works 
alluv ial t in  p roperties in  the  F.M.S. The rep o rt for 
th e  y ea r 1930 shows th a t  1,016,700 cu. yd. of ground 
was trea te d , y ield ing  289 tons of t in  concentra 
th e  to ta l revenue being ¿24,809. The 
tre a te d  showed an  increase of 54,200 
owing to  a restric tio n  policy th e  o u tp j 
c en trâ te s  was 80 to n s  less. The w orking 
¿8,918 and , w ith  th e  balance b ro u g h t inj| :t, W .C.2.


