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EDITORIAL

ST ILL another centre for instruction in 
colliery engineering in this country has 

reached the stage of being fully equipped 
Mr. W. Benton Jones, chairm an of the 
South Yorkshire Coal Trade Association, 
having opened on June 14 new coal mining 
and trea tm en t laboratories a t Sheffield 
University.

TH E  seventy-fifth anniversary of the 
South Kensington Museum is being 

celebrated by a display in the Science 
Museum of technical apparatus designed to 
illustrate the progress of science in the 
interval. Since the group of museums here 
were in itiated  it is estim ated th a t they have 
been visited by no fewer than  78 million 
people, two million visits annually being 
now recorded.

AT a special m eeting of the Institu tion , 
to be held on W ednesday, Ju ly  20, a t

5.30 p.m ., in the lecture theatre  of the 
Institu tion  of Electrical Engineers, Savoy 
Place, V ictoria Em bankm ent, Mr. Charles A. 
Banks, who has recently arrived from New 
Guinea, will present a paper on the “ Air- 
T ransportation  of Gold Dredges in New 
G uinea.” The paper will be illustrated by 
a cinem atograph him.

ELSEW H ER E in this issue we have 
recorded the death  of Professor J . W. 

Gregory, perhaps the m ost prom inent and 
widely-known of B ritish geologists. A man 
w ith a very  wide range of knowledge, P ro
fessor Gregory has left his m ark as a teacher, 
traveller, and philosopher, his views on ore- 
deposition and his experience as a mining 
geologist having created m any friends for 
him  among members of the profession.

M IN IN G  men who feel the need for 
acquiring knowledge of business 

affairs, office m anagem ent, and similar 
m atters will be interested in the courses 
of instruction which are available a t the 
London School of Economics. Candidates 
m ust be either U niversity graduates or 
proved to  be sufficiently well educated to 
benefit by  the training offered—an im portant 
provision, ensuring th a t the teaching will 
not be of too elem entary a character.

A COURSE of seven lectures and 
dem onstrations on tropical hygiene 

will be given in September a t the rooms of 
the  British Red Cross Society, Chesham 
Street. The lectures will be given on 
Mondays, Wednesdays, and Fridays, com
mencing on Monday, September 26, a t
5.30 p.m., and they are open to non
members of the society, the fee for the course 
being 5s. for members and 7s. 6d. for non
members. The exam ination for the British 
Red Cross Society’s certificate in tropical 
hygiene will be held on October 14.

A CO PPER refinery in th is country to deal 
with the produce of N orthern Rhodesia 

was foreshadowed in the M a g a z i n e  nearly 
two years ago and it is, therefore, satisfactory 
to record th a t this project has taken definite 
shape. The proposed refinery is to be 
constructed at Prescot, in Lancashire, as the 
outcome of an arrangem ent effected between 
British Insulated  Cables, who are among the 
big consumers of high-conductivity copper in 
this country, and the Roan Antelope Copper 
Mines—"another example of producer and 
consumer getting together. I t  should be 
added th a t a pilot p lant has been in operation 
for some tim e and plans are now complete 
for the production of wire bars, billets, cakes, 
and slabs.

FROM tim e to  tim e a tten tion  has been 
directed in the M a g a z i n e  to questions 

pertaining to fuel and power generation both  
from the point of view of their bearing on 
raw m aterials supply and dem and and from 
th a t of economy in p lan t operation. The 
subject again comes to the front in connexion 
with a new fuel, experim ents which have 
recently been concluded showing it to possess 
great promise of fu ture developm ent. The 
fuel consists of an in tim ate m ixture of finely 
powdered bitum inous coal and fuel oil in 
the proportion of 40% coal to  60% oil, 
which has been found to  possess fluid 
properties enabling its use in ordinary oil 
burners such as are fast becoming standard  
practice for marine and other boiler firing. 
The home coal industry  would be consider
ably assisted if the wide adoption of this 
new fuel were recommended, especially if, as 
has been suggested, means are found for 
increasing the proportion of solid content 
w ithout detrim ental increase in viscosity.
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Rand Low Grade Ore C om m ission

In  referring to  the expectation of life 
of the W itw atersrand goldfield, we have in 
the past had occasion to consider the defini
tion of the word “ ore.” Under the present 
conditions of adm inistration on the Rand 
w hat is unavoidably fixed as ore—th a t 
portion of the mineral deposit which can 
be mined a t a profit—enables most of the 
companies operating to  pay dividends, in 
some cases of quite a substantial character. 
A superficial examination of the facts has, 
therefore, called forth the comment th a t as 
long as they  can earn such profits the 
companies concerned have really little to 
complain about. For a true estimation 
of the position, however, it is necessary 
to go deeper and to assume, as the companies 
claim, th a t it is not the size of their profits 
about which they are concerned, bu t the 
life of the mines. In  other words, it  can 
be assumed th a t if such legislation were 
enacted on the Rand as would enable the 
mines to ex tract ore of lower grade the com
panies would be prepared to mine such 
ore and thereby give their properties a 
longer life. Such, a t any rate, is the 
unanimous opinion of the Low Grade Ore 
Commission recently set up in South Africa, 
whose report has just reached this country. 
In  the words of the report, “ a reduction of 
2s. per ton milled in working costs and 
yield will probably result in an increase 
of a t least 50% in the future average life 
of the W itw atersrand.” I t  is obvious, 
therefore, th a t the commission considers 
it advisable th a t the mines should be in a 
position to mine ore of lower grade and the 
raison d’etre of this im portant body appears 
to  have been justified.

The examination of the vast mass of 
evidence presented to the commission has 
enabled it to prepare a num ber of recom
m endations for the consideration of the 
Union Government, all of which m ay be 
regarded as being for the assistance of the 
industry. I t  is im portant to note here, 
too, th a t the conclusion has been reached 
th a t the mines are managed efficiently and 
th a t they  cannot mine any more unpayable 
ore than they at present do without some 
economic aid. Turning to the main findings 
of the commissioners, it is sta ted  th a t after 
having heard a certain am ount of evidence 
they  were so impressed by the necessity of 
securing a perm anently adequate supply 
of native labour for the mines th a t they

thereafter confined their a ttention almost 
entirely to  th a t subject and were thus 
enabled to issue an interim  report in 
March, 1931, dealing with this m atter. 
Under certain conditions, it was suggested 
th a t permission be granted to recruit natives 
north  of latitude 22° south, while the 
opening of certain areas a t present closed 
to recruiting was also recommended. The 
purchase of coal and supplies, it is considered, 
are managed so efficiently as to preclude 
the possibility of any savings in this 
direction which might help the low-grade 
properties, although a revision of the term s 
of the contract for the supply of power by 
the Victoria Falls company is suggested. 
In  regard to miner’s phthisis compensation, 
the m ajority of the commissioners are of 
the opinion th a t it is unjust to expect the 
scheduled mines to shoulder the phthisis 
paym ent of mines no longer in existence 
and some State help in this m atter is recom
mended. Certain suggestions pu t before 
the commission for the reorganization of 
labour underground have been previously 
examined in these columns, particularly 
those put forward by Dr. Pirow, which 
aim a t lessening the exposure of whites 
to  the conditions tha t produce phthisis. The 
commission agrees th a t the present position 
as regards the imminence of phthisis cases 
is unsatisfactory, bu t the financial 
responsibility laid on the companies is 
considered too heavy, although it is 
recognized th a t this responsibility is 
essential in order to bring about an improve
m ent in working conditions. To the casual 
observer it might appear tha t the substitution 
of native for white labour on certain under
ground operations was simply an evasion 
of responsibility, although the commission 
is of the opinion th a t such a  substitution 
might be effected w ithout detrim ent to the 
safety and health of the natives. The 
commission also has something to say on 
the question of railway rates, which are 
considered in m any cases to be too high, 
and the setting up of a  new commission 
to examine the whole railway policy of the 
Union is recommended.

In reviewing the findings of the com
mission, it is evident something more will 
be necessary to enable mines working at 
a loss to be profitably operated. I t  would 
seem th a t such mines can only continue w ith 
the help of a subsidy from the Government, 
either in cash or by remission of taxation, 
or by a revision of wages. In this connexion,
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it is interesting to note a division of opinion 
on the wages question in the commission’s 
findings. Certain members were of the 
opinion th a t the present level of wages 
on the R and was too high, although it is 
difficult to  follow this view where mines 
are operating a t substantial profits. The 
all-round reduction of 10% suggested by 
some members seems inequitable, although 
it m ust be recognized th a t mines working 
a t a  loss or ju st m aking ends m eet might 
well be justified in lowering wages. At 
any rate, the Union Government, if it 
decides to adopt any of the commission’s 
findings, and so enable the mines to work 
lower-grade ore, m ust be prepared to sub
sidize the industry  or to  perm it a revision 
of wages, always providing, of course, th a t 
it does not find the simpler way to  be th a t of 
allowing the Union currency to follow 
sterling off the gold standard.

The R oyal School o f M ines D inner
The 55th annual dinner of the Royal 

School of Mines, under the auspices of the 
Old S tudents’ Association took place on 
June 16, Mr. G. W. Gray, this year’s 
president, being in the chair. I t  was 
essentially a family gathering, as on m any 
previous occasions, and among the guests 
there were really no strange faces, with 
the solitary exception of Mr. Roxburgh, 
the H eadm aster of Stowe School, whose 
presence was especially welcome as continuing 
a practice of entertaining the H ead of one 
or more of the public schools. The other 
guests, as has been indicated, require no 
introduction, including Mr. Chester B eatty , 
Mr. Carl Davis, and Mr. Jam es Kewley.

The task  of proposing the toast of the 
Royal School of Mines fell to Mr. Kewley, 
the president of the Institu tion  of Petroleum  
Technologists, who delivered ju st the kind 
of inspiring and com plim entary speech 
th a t is expected on these occasions. A fter 
alluding to the great an tiqu ity  of the 
professions of mining and m etallurgy, he 
went on to  consider their dignity and 
had  occasion to  refer to  the writings of 
Agricola. After-dinner speakers a t functions 
of th is character would seem to be sorely 
handicapped had they no De Re Metallica 
to tu rn  to for inspiration, if not actual 
quotation. Mr. Kewley paid tribute to 
the early geological workers in th is country, 
whose activities led to the inception of 
the Royal School of Mines. Referring

to  the period when petroleum  technology 
was first taught there, he rem arked on the 
rem arkable growth of the  industry  w ith 
which he is himself so closely associated. 
Returning to the safe harbour of Agricola, 
he extracted  more wisdom concerning the 
personnel engaged in the profession, and 
expressed regret a t the absence of the 
pioneering spirit in m any of the young men 
of to-day, although he hoped th is was not 
true of Mines men. The chairm an, in 
responding, thought th a t mining m en as 
a whole were not unlike moles, who, 
accustomed as they  were to  living under
ground, were apt, when they  come to  the 
surface, to  blink and behave ra ther like 
fish out of water. To Professor T ruscott 
he paid a well-deserved tribu te , not only 
in his capacity as honorary secretary of 
the association—as the speaker rem arked, 
Professor T ruscott is the association— 
bu t also as the teacher of mining a t the 
School. This naturally  led to  a eulogy 
of the training th a t is afforded and an 
appreciation of the high standard  to  which 
the Im perial College has attained. Mr. Gray 
rightly  emphasized in th is connexion a 
quality  which he was pleased to  call—as, 
indeed, it is commonly called— “ guts ” and he 
spoke w ith warm  approval of a  training 
which gave the students scholarship accom
panied by a certain prowess in the world of 
sport. A combination of this character is, 
as the speaker rem arked, the finest qualifica
tion for British mining engineers, who 
in these days have to  m eet w ith healthy 
com petition from the Colonies and the 
United States. In  th is connexion reference 
was also made a t some length to  the  in ter
national character of the profession of 
mining engineering and Mr. Gray said 
he preferred to  regard it no t so much as 
a m atter of com petition between countries 
in producing the most efficient operators but 
ra ther the reverse, a  friendly spirit being 
much in evidence between British, Canadian, 
American, and other nationalities so engaged.

The toast of the guests was proposed by 
Mr. A. J. Bensusan—who enum erated their 
respective distinctions—and was responded 
to  by Mr. Roxburgh. T hat, ra ther, was the 
programme, bu t as the  la tte r had to leave 
early he was placed in the unique position 
of responding to  a speech th a t had  not 
been delivered, certainly an innovation 
a t these dinners. Mr. Chester B eatty  
also responded for the guests and felt 
th a t he m ust make some reference to present
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conditions in world trade. If, he said, 
one considered the remarkable advances 
which had been made in mining practice and 
in the design of treatm en t plants, one could 
only regret th a t no similar advance had been 
made in the practice of politics and banking. 
As to  the future, however, lie was optimistic, 
as he was disposed to consider the present 
situation as bu t 25% economic, the other 
75% being psychological, and he expressed 
the opinion th a t the world was past the 
worst— a cheery note which well suited the 
occasion. The proceedings concluded with 
Professor Cullis proposing the health  of 
the chairman, who in turn  called for a 
toast of the professors of the Royal School 
of Mines and the Royal College of Science, 
to which Professor Truscott replied.

The G eological Survey’s New  
H eadquarters

The report of the Geological Survey 
ju st issued1 enables the public and more 
particularly the practical geologist to judge 
just w hat use is to be made of the fine 
building now approaching completion in 
Exhibition Road, South Kensington. To 
the admirable choice of the site for the new 
Museum of Practical Geology we have had 
occasion to  refer previously and it is evident 
th a t the completed museum will not detract 
from the architectural beau ty  of this museo- 
collegiate part of London. Sir John F lett, 
director of the Survey, i n , his summary 
of activities during 1931, naturally  devotes 
considerable a ttention  to the building and 
its equipm ent and although, as he says, 
it has not yet been possible definitely to 
allocate space in the new Museum the main 
lines to be followed have been decided upon, 
leaving the details to be filled in a t a later 
stage. I t  has evidently been settled th a t 
the exhibits in their new home will not be 
arranged in the same way as a t Jerm yn 
Street and a large amount of new m aterial is 
to be incorporated, while a campaign of 
photography recently put in hand is calcu
lated to  perm it of the ample illustration of 
the scenery typical of British geological 
provinces and the special character of their 
rocks. In  addition past geological epochs 
are to be illustrated by coloured panoramic 
views and paintings, while scale models of 
interesting geological structures are also

1 Sum m ary of Progess of the  G eological Survey, 
1931. Part I. Price Is. 6d. London : H .M . Stationery  
Office.

being prepared. During the present season 
active field work, carried out under the 
supervision of officers of the Survey, will, 
it is hoped, provide the specimens needed 
for new exhibits. I t  will readily  be recognized 
th a t the task  of arranging for the removal 
of the present collections to  their new home 
will involve a tremendous am ount of real 
hard  work however well it m ay be organized, 
although the prospect of leaving the gloomy 
halls of Jerm yn Street for bright Exhibition 
Road should promise a  sufficient reward.

A museum supported by the S tate is 
obliged, naturally, to provide a certain 
am ount of popular display, although it is 
to be hoped th a t in the present case the liaison 
between the Survey and the authorities a t 
the N atural H istory Museum in Cromwell 
Road will be sufficiently close to prevent 
the duplication of elem entary exhibits. 
M aterial illustrating the general principles 
of geology and a few of its interesting appli
cations will occupy the main floor, while 
the first gallery will represent the regional 
geology of Great Britain. For this purpose 
the country has been divided into 16 districts, 
each allocated to an experienced officer, 
and each division of the gallery will be illus
tra ted  by rocks, fossils, maps, diagrams, 
models, and photographs, while it is intended 
to issue an illustrated handbook explanatory 
of the exhibits. The second gallery will 
illustrate the practical applications of geology 
and the industrial uses of rocks and minerals. 
So much for the general public. For the 
practical geologist one floor is reserved, 
the whole of the top floor of the Museum, 
having a superficial area of 16,000 square 
feet, being devoted to research and study 
collections. These are to be arranged in 
four series, palaeontological, petrographical, 
mineralogical, and palaeobotanical, each 
under the custody of a  specialist. Access 
to this gallery will be free to geologists 
undertaking research and who wish to consult 
the survey collections. I t  is also probable 
th a t working accommodation for visiting 
specialists will be provided, so th a t it  is 
hoped the new Museum m ay become a centre 
of research giving every facility for specialists 
to make use of the extensive collections which 
the Survey has built up during the past 
century. W ith so nice a balance of the 
popular and the practical as has been 
carefully arranged it is to  be hoped the 
visiting public will be sufficiently impressed 
as to form some conception of the importance 
of the work of the Survey.



REVIEW OF MINING
Introduction.—The m ost im portant

happening during the past m onth has been 
the announcem ent of the G overnm ent’s 
scheme for the conversion of the huge Five 
per Cent. W ar Loan, the  rate  of interest on 
the  new Conversion Loan being 3 |% . 
In dustry  should benefit considerably if the 
appeal now being made m eets w ith the 
success anticipated. As regards m etal prices, 
copper, a fter falling to  new low records, 
shows signs of recovery, there being little  
change from last m onth ’s figures in other 
m etals.

T ransvaal.—The ou tpu t of gold on the 
R and for June was 913,297 oz. and in outside 
d istric ts 45,714 oz., m aking a to ta l of 
959,011 oz., as compared w ith 965,644 oz. 
in May. The num ber of natives employed 
on the gold mines a t the  end of the m onth 
to ta lled  217,077, as com pared w ith  215,926 
a t the end of May.

The accom panying table gives the 
dividends declared by  the R and gold mining 
companies on account of the past half-year. 
Figures for the  preceding three half-years are 
given for comparison and from  these it  will 
be seen th a t there are two additions to  the
list, E ast Geduld appearing for the first time,

2nd 1st 2nd 1st
half, half, half, half,
1930. 1931. 1931. 1932.

s. d. s. d. s. d. s. d.
B rakpan  .............................. 4 6 4 0 4 0 3 0
Consolidated M ain R e e f . . 1 3 1 3 1 3 1 3
Crown ................................. 3 fi 3 6 3 fi 3 fi

D urban  Roodepoort D eep 0 fi 0 9 0 9 0 9
E a st G e d u ld ...................... 1 0
E ast R a n d ........................... 0 fi 0 3
G eduld ................................ 3 3 3 3 3 6 3 6
Geldenhuis D eep ........... 1 0 1 0 1 0 1 0
G overnm ent A r e a s ......... 2 3 2 3 2 3 2 3
L anglaagte E s ta te  ......... 2 0 2 0 2 0 2 0
M odderfontein B ........... 2 0 1 fi 1 fi 1 3
M odderfontein D eep . . . . 3 3 3 0 3 0 2 9
M odderfontein E a st . . . . 2 0 2 0 2 0 2 0
New M odderfontein . . . . fi fi fi 0 5 fi 5 3
New S ta te  A reas ........... 2 0 2 0 2 0 2 0
Nourse Mines .................. 0 9 0 9 0 9 0 9
R andfontein ........................ 0 (1 0 9
Robinson D eep (A Is.) . 1 fi 1 fi 1 6 1 fi
Robinson Deep (B ) ........... 71 4* 0 fi 0 C
Rose D e e p .......................... 0 fi 0 fi —
Springs M ines.................... 4 0 3 9 4 0 3 9
Sub N ig e l ........................... 3 0 3 0 3 fi 4 0
Van R y n ............................. 0 fi 0 fi 0 9 1 0*
V an R yn D eep .................. 3 0 2 fi 2 fi 2 0
W est R a n d ........................ 0 3
W est S p r in g s ..................... 1 0 0 9 0 9 0 9
W itw atersrand  Gold . . . 1 0 0 6 0 6 0 3

* F ree of Tax.

while W est R and reappears. The B rakpan 
com pany in announcing a reduction of 5% 
to 15% in the half-year’s dividend sta ted  
th a t i t  had  been decided to  pay the first 
instalm ent of £50,000 due to  W itpoort Areas 
on June 30. W ith  the exception of the Van 
Ryn paym ent, all dividends are declared in 
South African currency.

I t  was announced last m onth th a t the 
General Mining and Finance Corporation 
had exercised its  option to subscribe a t 10s. 
per share for the 270,576 ordinary shares of 
W est R and Consolidated Mines, L td., held 
in reserve.

F urther developm ent of the F ar E ast R and 
should follow the acceptance by the Union 
G overnm ent of tenders subm itted  by  the 
R and Mines, Consolidated Gold Fields, and 
the Anglo American Corporation for two 
areas on the Daggafontein, Grootfontein, 
and Vogelstruisbult farms, which brings one 
step nearer the form ation of the two new 
companies announced a t the annual meeting 
of the Central Mining and Investm ent 
Corporation. The first com pany is to be 
called the Vogelstruisbult Gold Mining 
Areas and particulars of its capitalization are 
still to  be announced. In  a  sta tem ent issued 
by the  R and  Selection Corporation, however, 
particulars of the second com pany are given. 
This will be known as the D aggafontein East 
and will have an initial capital of £350,000 
in £1 shares, of which 100,000 have been 
allo tted  to  D aggafontein Mines, L td ., which 
will in re tu rn  allow Daggafontein E ast the 
use of its No. 1 shaft and undertake pre
lim inary developm ent work in the new area. 
In  addition to  the ground acquired for the 
two new companies, the Sub Nigel was 
successful in its tender for 2,027 claims on the 
farm  Grootfontein, which will increase th a t 
com pany’s area to  6,583 claims, m aking it the 
largest on the E astern  Rand.

A circular to shareholders of Village 
Deep, L td ., issued last m onth, s ta ted  th a t 
the reduction of capital to £425,048 0s. 6d. 
by  the return  of Is. on each 9s. 6d. share, 
confirmed a t an extraord inary  m eeting in 
May last, has now been sanctioned by the 
Supreme Court.

At an extraord inary  m eeting of N orthern 
P latinum  Exploration, L td ., to  be held in 
Johannesburg next m onth, it will be proposed 
th a t the com pany be placed in voluntary  
liquidation.

The report of H enderson’s T ransvaal 
E states, L td., for the year to March 31 last 
shows a profit of £38,240, which, added to 
the balance of £18,351 brought in, gave an 
available to ta l of £56,591. Of this am ount 
£21,480 has been distributed as dividends, 
equal to  5% , £4,508 placed to reserve, and 
the balance of £30,603 is to be carried 
forward.

Southern Rhodesia. -T h e  output of gold 
from Southern Rhodesia during M ay was
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46,854 oz., as compared w ith 46,487 oz. for 
the previous m onth and 43,731 oz. for May, 
1931. O ther outputs for May last were : 
Silver, 7,843 oz. ; coal, 41,783 tons ; chrome 
ore, 1,927 tons ; asbestos, 1,118 tons ; mica, 
5 tons ; scheelite, 3-|- tons.

At the annual meeting of the Cam and 
Motor Gold Mining Company it will be 
proposed th a t the capital of the company be 
reduced by the repaym ent of 7s. 6d. per 
share. In  th is way the assessment laid on 
shareholders on the reconstruction of the 
company will be returned.

The accounts of Falcon Mines, L td., for 
the  year ended September 30, 1931, show a 
loss of £916, which increases the debit 
balance brought in to £175,667. I t  is stated  
th a t the Athens mine has been let on tribute, 
on term s satisfactory to the company

During the year 1931 W illoughby’s Con
solidated Co., Ltd., made a profit of £19,987, 
which, added to the balance of £2,425 brought 
in, gave an available to ta l of £22,412. Of 
th is am ount £18,000 has been transferred 
to reserve, leaving £4,412 to be carried 
forward.

Northern R hodesia.—The report of 
Mufulira Copper Mines, L td., for the year 
1931 shows th a t the com pany’s quota of 
copper is being produced by the Roan 
Antelope and N ’K ana companies, while a 
portion of the Mufulira stock pile has been 
sold to the Rhokana Corporation. Since the 
last account the issued share capital of the 
company has been increased to £823,063 12s. 
by  the issue of a further 3,230,629 shares to 
Rhodesian Selection T rust, L td., Rhokana 
Corporation, L td., and the British South 
Africa Co.

The report of the Luiri Gold Areas for 
May stated  th a t the ore treated  during the 
m onth had been drawn from the new ore- 
body above the second level. I t  is said th a t 
the th ird  level in this body is higher in 
grade, but it is not yet sufficiently developed 
to supply the mill. Difficulties in following 
the old Dun Robin reef owing to faulting 
and w ater troubles on the 3rd level have 
decided the m anagem ent to suspend milling 
and to concentrate on developing the Dun 
Robin ore-bodies and on opening up the 
Chibaba and Eclipse lodes.

At an extraordinary  meeting of Rhodesian 
Selection T rust, L td ., to be held th is m onth 
it will be proposed th a t the capital of the 
company be increased to £2,500,000 by the 
creation of 5,000,000 new 5s. shares and th a t 
an agreement entered into with the debenture-

holders (the American Metal Co., Ltd., 
Cull and Co., and the Lehman Corporation) 
be ratified. By the terms of th is agreement 
the am ount of outstanding debentures will 
be reduced, debenture interest up to March 1, 
1937, will only be payable if profits are made, 
and the debenture-holders agree to subscribe 
for 404,000 shares.

A ustralia.—A dividend declared by the 
Broken Hill South company last m onth is, 
it is stated, to  be paid out of profits derived 
from sources other than  mining at Broken 
Hill. At present prices operations a t the 
mines are being conducted at a  loss.

I t  was reported last m onth th a t the 
Broken Hill P roprietary Company had 
decided to make an offer for the undertaking 
of the N orth Kalgurli (1912), L td. The la tte r 
company is to prepare an estim ate of the 
value of its property and the offer is to be 
considered at the annual general meeting.

The report of South Kalgurli Consolidated, 
L td., for the year ended March 31 last shows 
a profit of £76,399, against £32,995 for the 
previous year, the effect of the gold premium 
having been favourable to the company. 
After adding the sum of £4,610 brought in, 
there is available a to ta l credit of £81,009. 
Of this am ount £31,251 has been distributed 
as dividends, £31,251 as a special bonus 
of 2s. 6d. per share, £12,000 w ritten off 
property account, and £5,119 off new plant, 
the balance of £1,388 being carried forward. 
During the year 105,248 tons of ore was 
treated  for a gross value of £255,473. The 
ore reserves a t the end of the year were 
estim ated to be 214,000 tons blocked out, 
averaging 8-45 dwt. per ton, and 94,700 tons 
of “ probable ” ore, averaging 6-09 dwt. At 
an extraordinary general meeting to be held 
following the general meeting this m onth it 
will be proposed th a t the capital of the 
company be reduced by the repaym ent of 
2s. 6d. in cash on each share.

The m onthly report of the W iluna Gold 
Corporation for May states th a t, w ith a view 
to enlarging the scale of operations a t the 
mine, the power p lan t is being extended by 
the installation of two further Diesel engines 
and alternator sets, which have been ordered. 
The excavation work for these units and for 
an addition to the thickening section of the 
plant is in hand.

The favourable developments reported at 
the Great Boulder P roprietary last m onth 
have been continued, work on the X-lode at 
the 1,800-ft. level confirming the develop
m ents a t 1,650 ft. A horizontal hole on the
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500-ft. level, 350 ft. south of the Edwards 
shaft, is s ta ted  to have struck a lode 17 ft. 
west of the level, 7 ft. wide, and of an average 
assay value of 18 dwt.

New Zealand.—T he accounts of the 
W aihi Grand Junction Gold Company for 
1931 show the  am ount received from the 
W aihi Gold Mining Company for the tre a t
m ent of 26,496 tons of ore to  have been 
¿11,397, sundry other receipts am ounting 
to  ¿2,400. A fter m aking various allowances 
there rem ained a balance of ¿6,443, which, 
added to  the ¿3,402 brought in, made an 
available to tal of ¿9,844, of which ¿6,906 
has been distributed  as dividends, equal to 
4d. per share, leaving ¿2,938 to  be carried 
forward. The ore reserves a t the end of the 
year were estim ated to be 23,126 tons, 
averaging 34s. 9d. per ton.

India.— Shareholders of B alaghat Gold 
Mines, L td ., have been inform ed th a t on the 
conclusion of the agreem ent w ith Nundy- 
droog Mines, L td ., the process of handing over 
to  the  la tte r  com pany is proceeding satis
factorily. At an ex traord inary  m eeting th is 
m onth special powers for the directors of the 
B alaghat com pany to  deal w ith profits and 
to prepare for the vo luntary  liquidation of 
the com pany were approved.

M alaya.—The accounts of M alaysiam Tin, 
L td ., for the year to  March 31 last show a 
profit of ¿102. The output of tin  concentrates 
under restriction regulations was 140J tons, 
the  present operations of the com pany being 
confined to low-grade ground. A circular 
accompanying the report states th a t in order 
to repay a bank loan, to  provide working 
capital, and to  provide a sum  still owing to 
the vendors of the Glami property  the 
com pany has created 18,000 7 |%  deben
tures, redeemable a t 110 in 1947, of which 
¿12,300 has been offered to shareholders.

A t an ex traordinary  m eeting of Anglo- 
E astern  Tin held last m onth it was approved 
th a t the capital of the com pany be increased 
to  ¿60,000 by the creation of 100,000 new 
ordinary 2s. shares.

B olivia.—During 1931 the operations 
of Fabulosa Mines Consolidated were con
ducted a t a loss of ¿15,584, of which ¿14,317 
corresponds to charges on the note issue, 
which it has been impossible to meet. 
During the year 597 tons of fine tin  was 
produced, realizing ¿119 17s. per ton. W ork 
on the Union group of mines has been 
suspended, operations being a t present 
confined to the Milluni and Fabulosa sections.

C hile.—T he report of the Poderosa 
Mining Company for 1931 shows a loss for 
the year of ¿41,545, increasing the debit 
balance brought in to  ¿44,843. Mining 
operations ceased in May of the year under 
review, developm ents on the San Carlos lode 
being carried on up to the end of the year. 
The testing of the oxidized zones in the  
Grande mines, which was announced to  share
holders in March last and which aim s at 
determ ining the best m ethod of extraction, 
is still proceeding.

M exico.—Shareholders of the Santa 
Gertrudis Company have been inform ed th a t 
developm ent work a t the mine now fails to 
replace the ore extracted. In  the  circum
stances any dividend paym ent is to  be 
deferred until it has been determ ined w hat 
funds will be necessary for the  testing or 
opening up of o ther properties in which the 
com pany is interested. L ater advices have 
been received to  the effect th a t an entirely 
new discovery has been m ade in the Elena 
South Cross-cut, where rich ore has been 
encountered.

Spain .—During 1931 the Peña Copper 
Mines, L td ., made a profit of ¿13,084. After 
m aking various allowances and adding the 
credit balance brought in there was ¿28,413 
available. Of th is am ount ¿10,000 was 
placed to  reserve, the  balance being carried 
forward.

B ritish -B orn eo  P etro leu m .—Elsewhere 
in th is issue reference is m ade to  a  new 
property  acquired by  the British-Borneo 
Petroleum  Syndicate in Germany. Share
holders of the  com pany have now been 
inform ed th a t arrangem ents have been made 
w ith the Anglo-Persian Oil Co., L td ., in 
order th a t the la tte r  m ay participate jo in tly  
in the exploration of th is concession.

A nglo-O rienta l M ining C orporation .— 
The report of the Anglo-Oriental Mining 
Corporation for the year to F ebruary  29 last 
shows a profit of ¿23,553, the sum available 
for appropriation being ¿108,412. Of th is 
am ount ¿5,000 is transferred  to  reserve, the 
balance of ¿103,412 being carried forward.

Tin and Copper.—The scheme for the 
further restriction of tin production 
announced in the last issue of the M a g a z i n e  

and generally known as the Byrne scheme 
has now been approved and came into force 
on the first of th is m onth. As regards copper, 
the incidence of the new U nited States 
tariff has naturally  involved the w ithdraw al 
of several im portant producers from Copper 
Exporters, Inc.



LAKE VIEW AND STAR GOLD MINES
By R A L P H  A. A N D E R S O N

A  description of the procedure  adop ted  on these properties w ith the object of increasing production and m odernizing
working methods

The Lake View and Star company operates 
two groups of gold mining leases aggregating 
521 acres situated a t Kalgoorlie, W estern 
Australia. The western or more im portant 
group consists of leases formerly held by 
the Ivanhoe Gold Corporation, L td., Golden 
Horseshoe, L td., Chaffers Gold Mining Com
pany, Ltd., Great Boulder Main Reef, L td., 
and H annans Star, L td., whilst the eastern 
group consists 'of the original leases held 
by the Lake View Consols, Ltd.

The properties in the early days of the field 
were thus worked by six separate companies, 
but, w ith the passing of the years and with 
increasing depth and costs of production, 
output gradually dwindled, treatm ent plants 
became worn out and obsolete, prospecting 
and development ceased, and in 1928 it 
looked as though the end of the famous 
“ Golden Mile ” as a big producer was in 
sight, the operations of the mines being 
more or less abandoned to tributers. The 
population of the district dropped from 
over 30,000 in 1910 to 17,000 in 1928, 
property values fell away to  nothing, and 
the whole district presented the appearance 
of neglect and decay so common to a mining 
camp when its heyday has passed.

In  the middle of 1928, however, the Lake 
View and Star, L td., took over the control 
of the whole of the properties enumerated, 
giving the field a  new lease of life by reason 
of the fact th a t the company decided upon 
a vigorous policy of development, the 
installation of a central treatm ent plant of 
the most advanced type, and the adoption 
of the best known principles as applied to 
mining. A steady increase in population 
has resulted and at the end of 1931 it stood 
a t 19,000.

As a first move the company secured the 
services of a mining engineer of extensive 
experience to take over the position of 
general manager. After due consideration 
the conclusion was reached th a t an output 
of 30,000 tons per m onth by the end of 
1932 was well w ithin the capacity of the 
mines and th a t 40,000 tons per month 
m ight confidently be looked forward to 
a little later, provided prospecting for new 
lenses of ore and their development were 
pushed on. An extensive campaign of 
diamond drilling was initiated and it has

resulted in the discovery of new lenses of 
pay ore throughout the properties in un
worked portions from the upper levels to 
the deepest worked points. A schedule of 
development was laid down and the work 
is well in hand. I t  was confidently expected 
th a t the 30,000 ton m ark would be reached 
in the May output of the present year.

At the outset it could be seen th a t the 
work of co-ordinating the work underground 
was beset with difficulties. The western 
leases had been worked from five main 
shafts, the manager of each mine had been 
a law unto himself, and there had not been 
the collaboration which should a t least have 
led to the levels being driven at the same 
relative depths. Further, two of the main 
shafts th a t had been used for haulage were 
in such a state th a t it was impossible to put 
them  in order for continuous work, whilst 
a th ird  was too far away on the southern 
confines of the property and too small to 
be of much use. The fourth, although in 
the correct position and already down to a 
depth of 2,258 ft. vertical, was altogether 
too small. The only shaft of value on the 
western group was th a t on the Ivanhoe 
lease, where sinking had been done to a depth 
of 3,600 ft. and plats opened out to a depth 
of 3,320 ft.

The eastern group has always been worked 
as a separate en tity  and so far as mining is 
concerned this m ust continue as the groups 
are separated by the holdings of the Great 
Boulder Proprietary, Ltd. On this group 
a fairly good main shaft is in existence 
and is down a depth of 2,300 ft. vertical. 
I t  has always been worked by the Lake View 
company and for m any years was a very 
profitable property, bu t latterly , like all the 
rest of the Kalgoorlie field, had fallen upon 
evil days. Under the present management 
this group still supplies a fairly large tonnage 
of low-grade ore to  the mill, but development 
of the western group has taken precedence. 
A campaign of prospecting and development 
for the eastern group has now been outlined 
and is being gradually brought into effect. 
I t  is interesting to  know th a t the first 
diamond drill hole put out in the new 
campaign intersected pay ore in virgin 
ground a t a  depth of 1,600 ft. and th a t th is 
is now being opened up by driving at th a t
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F i g . 1 .— P o w e r  P l a n t  a n d  M i l l , w i t h  B o u l d e r  T a i l i n g s  D u m p  i n  B a c k g r o u n d .

level, the drive showing payable values over 
a  good stoping w idth.

R everting to the western group, it was 
decided to  concentrate on two m ain haulage 
shafts, th a t on the Ivanhoe lease already 
in existence and the small one on Chaffers 
lease, which was down to a depth  of 2,258 ft. 
and  which was situated  some 2,550 ft. south 
of the Ivanhoe shaft. The two haulage 
shafts on the Horseshoe lease, as previously 
m entioned, were in such condition, due to 
m ining in the  upper levels too close to 
th e  shafts, th a t any repair was out of the 
question. In  order, however, to  hold the 
o u tp u t and even to  increase it, as has been

done during the period of preparation 
(output in 1930 was 158,218 tons and in 
1931, 220,806 tons), it was necessary to  work 
all shafts for the tim e being. This had the 
effect of keeping production costs a t too 
high a level and probably delayed the 
completion of the developm ent programme 
considerably, bu t the revenue won more 
than  offset the cost and delay.

The decision previously m entioned m eant 
the stripping of the small Chaffers shaft 
from the ground level to  2,258 ft. and this 
in itself was no m ean undertaking. The 
old shaft was one of three com partm ents 
m easuring l i f t .  6 in. by  4 ft. and it was 
decided to  enlarge th is to  17 ft. by  5 ft., 
inside m easurem ents, to  contain two com
partm ents for skip haulage by  three-ton 
skips, one for men and m aterials, and one to 
contain pipes, ladderway, and the balance 
weight for man cage. The work was pu t in 
hand in one section only a t the beginning 
of 1931, bu t later, in order to  expedite 
m atters, openings a t various horizons were 
made and work a t four different levels was 
carried on simultaneously. The whole job 
is now approxim ately 80% complete, a 
substantial set of poppet legs, ore bins, 
and ore breaker installed, and a  large steam- 
driven winding engine for skip haulage has' 
been placed in position, w hilst the shaft 
itself has been sunk to the large size from 
2,258 ft. to 2,611 ft. and a winze sunk from 
the bottom  of the shaft to 2,800 ft. This 
winze will la ter be stripped to form the shaft.

The p reparatory  programme called for 
m any thousands of feet of driving, cross
cutting, and winzing, and to pu t th is work 
through to schedule necessitated a complete 
overhaul of the existing mining methods, 
ventilation, and appliances. Rock-drills in 
use were of all types, sizes, and conditions, 
drill steel was m ainly l j  in. round with 
a starting  b it 3 in. diam eter, air lines were
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too small and in bad condition, w ith low 
pressures a t practically all working faces, 
whilst the num ber of air-compressors a t 
work consisted of no less than  six steam- 
driven and one electrically operated. W ith 
the exception of the electric machine, which 
was retained on the eastern group and one 
fairly efficient steam -driven compressor in 
the present main engine room at Ivanhoe, 
there was none fit for service and they were 
scrapped.

Two new Beiliss and Morcom compressors, 
each 200 cu. ft. capacity, direct-coupled to 
Diesel crude-oil engines, were installed in 
the main engine room on the Ivanhoe lease. 
The two last named, in conjunction with 
the steam  compressor of Corliss valve type 
which was already in the main engine room, 
now supply all the air required on the western

these lines was adopted. At first a  good 
deal of trouble was experienced with the 
miners who, used to \  in. changes in drill 
bits, only changed a drill when it would bore 
no longer. W ith £ in. changes, if a drill 
is worked too long the next will not follow. 
Little difficulty is now experienced in this 
respect, the men having become used to 
changing the drill more frequently when in 
hard  ground, and the result has been greatly 
increased boring footage per machine shift.

Another m atter which received very 
serious consideration was the development 
of a  standard round for drives and cross
cuts, one tha t would be suitable for all the 
types of ground m et with on the properties 
and to the conditions under which the 
work had to be carried out. As much of 
the work has to be done under a system

group, and the mains are connected also 
to the eastern group of leases so th a t air 
can be supplied to them  in case of any 
shut down of the electrically-driven com
pressor, for which at present electric power 
is being purchased. Air mains of larger 
capacity were put down, all rock-drills were 
tested, worn out machines scrapped, and 
a series of tests carried out to determine the 
most suitable weight of machine, size of 
drill steel and diam eter of bit, so th a t 
standardization of these lines m ight be 
effected. The tests showed that, for driving, 
a Leyner machine of about 120 lb. weight, 
for winzing, a jackham m er of 751b., and 
for stoping, a telescope machine of 120 lb. 
all w ith 3 in. diam eter cylinders were the 
m ost suitable, whilst for the whole of the 
work, 1 in. steel w ith a starter bit of 2 in. 
with changes of in. for each foot of length, 
was the most efficient. Standardization on

of forced ventilation it was essential th a t 
a round be developed, which would when 
blasted cause the least damage to air tubes, 
and for th a t reason the centre cut could not 
be adopted. Another consideration was 
the need for a round th a t could be bored 
in from 8 to 12 hours work, depending on 
the hardness of the rock, so th a t blasting 
could be regulated to take place a t crib time 
and knock-off tim e only, a point strictly 
insisted upon under the present management, 
and, above all, a round th a t would be blasted 
with confidence by the miner a t one firing; 
Such a round was quite foreign to the settled 
ideas of the miners, who were all contractors 
and who had for m any years just bored any 
type of round they liked best, blasted when 
they liked, and as often as they deemed 
necessary to get a particular face out ; 
the result being th a t the mines were full of 
fumes and dust throughout the shift. Need-



12 T H E  M INING MAGAZINE

less to say the new ideas did not appeal 
to  them , bu t in the interests of all the points 
were insisted upon. A fter a good deal of 
experim ent a  standard  round, known as 
the bottom  wedge cut, to  pull 3 ft. of ground 
a t a blast was adopted. This round calls 
for from 15 to  20 holes according to the type 
of rock and w hether driving or cross-cutting. 
The boring footage ranges from 60 to 80 ft., 
and in good ground can be bored and blasted 
in an 8-hour shift, in medium ground in 
12 hours, whilst in the very hard  rock it 
takes 16 hours to  rig, bore, and blast.

At first much trouble was experienced 
in getting the whole round blasted at one 
firing because of the difficulty in lighting the 
last fuses with the drive full of smoke from 
the first lot spit. This has now been over
come by the use of a simple contrivance 
which was worked out on the property. 
I t  consists merely of a  tim berm an’s staff 
w ith a very short sliding end and the usual 
thumbscrew. W hen the face is charged the 
fuses are threaded through holes bored in 
the staff in a  position from the bottom  
upwards in the ro tation it is desired the

holes shall be exploded. This has overcome 
the prejudice against blasting the whole 
round a t once as there is no searching for 
the fuse to  be lighted next, there is no delay 
in lighting up and getting away, and there 
is no danger of a hole being blasted in wrong 
rotation to  spoil the round. W hen all fuses 
are lighted the miner simply pulls the  staff 
down and carries it away w ith him , the 
fuses readily pulling through the holes, 
and the stab , of course, not being jam m ed 
so tigh tly  as to prevent it being easily 
removed.

The standard  rounds adopted for moderate 
and hard  ground are shown in Figs. 3, 4, 
and 5. For soft ground the principle adopted 
is the same except th a t a  lesser num ber of 
holes are bored. The sketch also shows the 
b lasting staff in use ready for blasting 
the face. The lighting of fuses is now 
done by a pa ten t fuse igniter m anufactured 
by  the Cape Explosive W orks, L td., this 
being supplied to  contractors free of charge. 
The fuse lighter does not smoke or give off 
deleterious fumes and it is a boon to  the 
workman. W ith  its use the bad old practice 
of spitting fuses by the use of gelignite, 
which had been persisted in, notw ithstanding 
Mines Regulations to the contrary  and 
despite the poisonous fumes given off, has 
completely ceased.

Another innovation so far as this held is 
concerned has been the capping of the fuses 
on the surface. Such fuses are supplied 
to  the miners in w atertight tins, in 6-ft. fuse 
lengths or longer if required. This also m et 
w ith much opposition, resulting in depu ta
tions of the men and their union representa
tives to  the management, bu t it was insisted 
upon, and the complete cessation of accidents, 
which had become frequent on the mines 
w ith the miners doing their own fuse capping
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underground, and the elimination of missed 
holes due to  faulty  capping (but previously 
laid a t the door of faulty  fuse) is the best 
answer, and it is more than likely th a t very 
serious trouble would be m et w ith now 
were the miners to be called upon to do 
their own capping. Here one man makes 
up all fuses needed for both groups of mines 
in five to  six hours per day.

A nother m atter which has speeded up 
development very considerably is the making 
of all stemming on the surface. The m aterial 
used is a clayey slime, which is pu t through

D r il l  S h a r p e n i n g .—Much atten tion  has 
been given to the detail of drill sharpening 
and tempering, as well as to  the type of 
drill-steel used. In  order to secure the best 
possible layout for the shop an expert in 
steel and steel sharpening was appointed 
and exhaustive tests were made as to the 
type of b it best suited to the ground. This 
resulted in the adoption of 1 in. hexagonal 
steel with a four point cross b it w ith double 
taper wings, the starting bit being of 2 in. 
diam eter and changing down |  in. for each 
foot of length.

a screw machine driven by a small electric 
motor, the stemming being turned out to 
a size of 1 in. diam eter and cut off to 8 in. 
lengths, wrapped in brown paper into 
cartridges, packed in cases and delivered 
to the levels where required. The m aterial 
is ideal for the purpose, retaining just 
sufficient moisture to  keep it soft and pliable 
and being quite free of grit. One man makes 
sufficient to keep the mines going, blasting 
a t the rate of 500 to 600 holes per day, 
whereas in the old method a t least 30 men 
lost about three-quarters of an hour per day 
in making up stemming; often from quite 
unsuitable m aterial. The machine used is 
shown in Fig. 6.

The heating of steel is carried out in oil- 
fired furnaces and the drill sharpeners in 
use consist of two Holman and three 
Ingersoll-Rand machines. After sharpening, 
the steel is allowed to  cool out in the 
atmosphere, and is then reheated to 
tempering heat before quenching in salt 
water as it comes from the mines. The 
quenching is done in racks, each drill being 
immersed to a depth of 1 in. only in cool 
running water which flows from the bottom  
of the tank  and passes away to  waste a t 
once. Tempering heat is judged by the 
workmen with the assistance of a magnetic 
indicator and a very regular hardness is 
secured.
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Drill shanks are tem pered in oil in a tank, 
the oil in which is constantly in circulation 
and a very uniform  product is secured. 
Shanks are tested a t each sharpening and if 
necessary are dressed up on an em ery wheel. 
All machines are on a wooden base and the 
working floor is of concrete. Steel is 
delivered at the door of the shop by motor 
lorries, sorted into lengths, blown through 
w ith compressed air to .make sure there is 
no steel w ith plugged holes, loaded on flat 
wheeled trollies and rolled over the concrete 
floor to the workmen.' The whole of the 
transport w ithin the shop is done on these 
flat wheeled trollies. W hen the steel has 
been tem pered it is stocked in racks according 
to  the lengths of the steel and delivery is 
taken again by m otor lorries direct from 
these racks after opening swinging doors 
from the outside.

The whole layout has proved to be most 
efficient and the steel supplied the workmen 
is of the best possible quality  in every respect. 
The net result of the alterations outlined is 
shown by a very considerable increase in 
footage bored per machine shift, and also 
in footage advanced in drives and cross
cuts per machine shift, as set out below, 
the figures covering the m onths of January , 
1931, and January , 1932 :—

Jan., 1931. Jan ., 1932. 
F ootage bored per m ach ine sh ift 23  37
F ootage ad van ce in  d rives and

cross-cuts per m ach ine sh ift TO T35

This increase has naturally  been reflected 
in the earnings of the miners, but it has also 
resulted in a decrease in the cost per foot 
by  reason of the increased footage over which 
to spread overhead costs.

A nother point which m et w ith b itte r 
opposition from the miners was in the grade 
of gelignite used. Prior to 1931 nothing 
bu t 70% gelignite and 90% blasting 
gelatine was used. A lower grade con
sisting of 50% gelignite w ith a proportion 
of 70% for use in the cut holes was tried 
out for development faces, whilst 42% grade 
was adopted for stoping work. This is 
now universal on the mines under review, 
and there is no longer any trouble w ith the 
men in the m atter as they find it results in 
increased pay. Statistics show th a t whereas 
in the  beginning of 1931 the average sticks 
of gelignite per hole, using 70% gelignite, 
was 6T, w ith the lower grade explosive now 
used and better stemming the average has 
fallen to  5'2.

V e n t i l a t i o n .—The mines are ventilated  
by  natural air currents, supplem ented by 
“ Venturi ” blowers. The question of in
creasing the supply has received a great 
deal of a ttention and one man is employed 
full tim e in checking up the working faces. 
Much im provem ent has been effected in 
the past year, bu t i t  is intended to pu t a 
“ Sirocco ” fan of a capacity of 45,000 ft. 
per min. a t 2‘3 in. w ater gauge a t 440 r.p.m . 
a t the 3,260-ft. level of the Horseshoe lease. 
Excavations for the fan cham ber have been 
carried out and w ith th is installation and 
the completion of Chaffers shaft stripping 
there should be no further ventilation 
difficulties. The rule th a t no blasting shall 
take place except a t crib tim e and knock-off 
tim e is being strictly  enforced and, although 
it has m et with much opposition from the 
miners, has resulted in greatly  improved 
conditions as regards fumes and dust.

T r a n s p o r t  o f  O r e  U n d e r g r o u n d .—The 
old system of hand tram m ing has been 
superseded over all long haulages b y  the 
installation of electric b a tte ry  locomotives, 
trains of ten 1-ton cars being hauled a t a 
rate of six miles per hour on a 20 lb. rail 
track. For short distances hand  tram m ing 
is still in vogue, bu t the old 14 cwt. box car, 
running in m etal bearings, has been replaced 
to  a great extent by  1-ton side-dump cars 
w ith roller bearings. The la tte r have proved 
successful and arrangem ents have been 
made to utilize them  wherever possible.

In  a few places the box type will have to 
be retained by  reason of the fact th a t in 
some of the old drives the level tim bers 
have closed to  such an ex ten t th a t only 
a narrow car can be run. In  all instances 
flat sheets have been or are in cyurse of 
being replaced by points and crossings and 
curves. This has boosted the hand  tram m ing 
figures from 10 cars to  14 cars per trucker 
shift during the year 1931.

S t o p i n g  M e t h o d s .—The m ethods in vogue 
consist of shrinkage and cut-and-fill on the 
rill system . At one tim e there were m any 
flat-back cut-and-fill stopes, bu t these have 
gradually been worked over to rill cut-and- 
fill, to facilitate filling of worked out ground. 
Fill consists of sand from old sand dum ps on 
surface, loaded on trains hauled by  steam  
locomotives, and dumped down main sand 
passes. The trains are loaded from bins 
which are filled by the operation of slusher 
hoists. Timbering for stoping consists of 
lagged stulls where the ground is suitable 
and w idths narrow, bu t in most instances
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sets of native round tim ber are used. In 
the  early days the whole of the lode on 
the level floor was taken and sets were close 
boxed with sawn tim ber. After a  period 
of time side pressure caused the breakage 
of set legs and collapse of the haulage ways. 
To obviate th is trouble, the system has now 
been adopted of driving to a height of 7 ft. 
and a w idth of 6 ft., irrespective of w idth 
of lode. The first stope is taken off to the 
same w idth, set tim bers are then stood in 
place, the caps blocked from the walls and 
lagged over, bu t no side lagging is used. 
All tim bers are cut a t the surface and sent 
below a standard size. After the lagging 
has been loaded with waste or fill, and ore

chutes and man ways built, the stope is 
opened out to the w idth of the ore-body. 
The system calls for the loss of a  certain 
amount of ore in drive walls, bu t it leaves 
the set legs free from side pressure and 
allows of easing the ground should such 
become necessary. A standard  ore chute 
for the run of ore from stopes has been 
adopted, a sketch of same being shown 
in Fig. 9. For chutes intended to serve 
the particular stope only wooden stopper 
boards are used, but in main ore passes and 
in all positions where electric trains can be 
loaded an iron arc door is substituted. 
The whole has been standardized, chutes 
being cut out a t the surface saw bench and 
sent underground ready for erection. This 
does away with all cutting of timber below 
w ith the consequent waste of tim ber and 
time. I t  will be noted th a t timbers for 
bottom s of chutes are all the same length 
and in most instances these bottom s do not

extend to the wall rock. Thus there is little 
or no wear on the bottom  boards of chutes.

Shrinkage stoping, except in narrow 
portions of the lode, has not proved a success 
in the western group. The working of 
a num ber of parallel ore-bodies with 
numerous branches running continuously 
for hundreds of feet, both in depth and 
strike, weakens and shatters the country 
lying between the bodies to a very great 
extent. In consequence much unpayable 
rock is mixed with the ore when a shrinkage 
stope is finally drawn and the dilution 
thus effected presents a serious problem. 
For this reason, except in isolated ore shoots, 
where the work of getting fill info place

entails too much expense, and in known 
narrow ore occurrences, the system has been 
abandoned in favour of the rill cut-and-fill 
system. The sand fill being used is ideal 
for the purpose, but the quantity  available 
near a t hand is limited. Plans are being 
made by which future requirements will 
be recovered by the “ caving ” system, 
a block on the western wall of the group 
having been selected.

On the eastern group of mines shrinkage 
stoping is the rule. Although dilution is 
also present here it is not so serious as on 
the western group, besides which the ore 
occurrences as worked in the past were 
isolated from each other and no system of 
mullock passes was ever instituted below 
the shallow levels. I t  is possible tha t the 
present diamond-drilling campaign will link 
up the different ore shoots, in which case the 
m atter of stoping methods here will receive 
further attention.

F i g . 7 . — F o u n d a t i o n  a t  C h a f f e r s  f o r  H o r s e s h o e  W i n d e r .
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P u m p i n g  a n d  B a i l i n g .—The quan tity  of 
w ater in the mines is not heavy. In  the 
eastern  group it am ounts to  12 gallons per 
m inute and is dealt w ith by haulage in 
the ore skips from dams. On the western 
group it is ra ther heavier and am ounts to 
approxim ately 50 gallons per m inute. Up 
to  1931 th is was dealt w ith by pum ps driven 
by  compressed air and bailing on the separate 
mines, bu t early in th a t year provision was 
made to  drain all w ater to the old Horse
shoe main shaft, which is in too bad a con
dition to  continue as a haulage shaft. At 
the  3,260-ft. level a  vertical Triplex plunger 
pum p of a  capacity  of 60 gallons per m inute 
was installed, driven by  an electric motor. 
This raised the w ater to  the 200-ft. level 
from which a t first it g rav ita ted  to  a bailing

shaft and was hauled in tanks to  the surface. 
L ater in the year electrically-driven pum ps 
were installed a t the 2,000 and 1,000-ft. 
levels and all w ater making along the lines 
of lode is raised by these pum ps to  an elevated 
tan k  from which it gravitates to  the tre a t
m ent p lant and is used for the sluicing of 
residues to  dumps. The only w ater now 
bailed is a flow above the 800-ft. level in 
the bailing shaft itself. Thus the pum ps 
relieved the haulage shafts and made possible 
the increased ore output.

Power lines carry current a t a  voltage of 
3,300, passing through transform ers when it 
is reduced to  550 volts for the motors. The 
same source of supply is used for charging 
the b a tte ry  haulage locomotives a t stations 
underground.

On the surface each shaft was a t the 
beginning equipped with a complete ore 
breaker station under steam  power and 
requiring attendan ts for each w ith a repair 
gang to keep them  in working order. W ith

the new centralized milling p lan t i t  was 
decided to  concentrate all breaking of run- 
of-mine ore a t the new main shaft a t Chaffers 
and at the mill itself. Chaffers shaft is so 
situated th a t the ore hauled will be delivered 
from a breaker a t the shaft by  inclined 
elevator belt direct to the cone crushers 
mentioned subsequently in describing the 
milling section. The old breakers a t the 
different shafts were thrown out of com
mission and a very considerable saving thus 
effected.

O r e  T r a n s p o r t  f r o m  M i n e s  t o  M i l l .—  
W ith the exception of th a t from Chaffers 
shaft the m ethod of transporting  the ore 
from mine bins to  mill is by  tra ins of side- 
dum ping cars of two tons capacity, hauled 
by  small steam -driven locomotives, a load

of 40 tons being hauled over a  two-foot 
gauge line on 30 lb. rails. The cost of trans
port, for loading and discharge of trains, 
train  crew wages, and fuel and w ater for 
locomotives, am ounts to  l-75d. per ton.

O r e  T r e a t m e n t .—The flow-sheet of the 
new mill is shown in Fig. 12.

Primary Breaking.—This is done in two 
stages. The first consists of breaking the 
run-of-mine ore to  a 4 in. size and is carried 
out in a No. 7 Gates gyratory  ore-breaker 
of an hourly capacity of 120 tons. This 
breaker is installed in a  p it 30 ft. below 
ground level and the ore is delivered to it 
from two bins of 90 tons capacity situated  
on the north  and south sides of the breaker 
p it, the  railway from the mines running 
over the top of the bins. A nother breaker 
of the same size and capacity is installed a t 
Chaffers shaft and the stream s of ore from 
these breakers m eet a t the Symons cone 
crushers.

The broken ore is delivered to a conveyor

F i g . 8 . — C h a f f e r s  B o i l e r  P l a n t  a n d  O l d  H e a d f r a m e .
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F i g . 9 . — S t a n d a r d  O r e  C h u t e  a t  L a k e  V i e w  a n d  S t a r .

and elevated to two Symons cone crushers, 
passing in transit under an electro-magnet, 
which removes all tram p iron and broken 
steel before reaching the cone crusher 
section. These crushers break the ore to 
half-inch size and deliver to a belt conveyor 
carrying to the bins. I t  is intended to instal 
a further crusher between the Symons 
cones and the belt, to give a still finer mill 
feed. W hilst in transit to bins the ore is 
sampled autom atically and passes over 
a  Merrick weightometer.

Coarse Grinding.—This is carried out in 
wet-type ball-mills, and is the point of 
departure from the old methods of dry 
milling. The mills are fed by autom atic 
feeders, are of the Allis-Chalmers type, 
6 ft. by  5 ft., and are run at 26 r.p.m. They 
have a capacity of 10 tons per hour, with 
a mill feed of 20% plus half inch and 
discharge of 17% plus 20 mesh. From the 
ball-mills the pulp flows over corduroy 
tables, which remove the free gold, amounting

to approximately 30% of the total gold 
content of the ore. The tables are situated 
on a platform  in full view of the workmen 
and are securely enclosed within a strong 
mesh wire. Corduroys are washed every 
eight hours under the supervision of 
a responsible official and all entrances to 
the enclosure are locked except a t actual 
washing times. The product of the tables is 
treated  in an amalgamating barrel situated 
in the clean-up room.

Fine Grinding.—From the tables the pulp 
passes to drag classifiers in closed circuit 
w ith four tube-mills each 22 ft. by 5 ft., 
run at a speed of 29 r.p.m ., the pulp being 
ground to 85% minus 200 mesh. From this 
point the product of all tube-mills gravitates 
to a common sump and is pum ped by 
centrifugal pumps to two Dorr thickeners, 
each 50 ft. in diameter, the overflow from 
which returns to the mill circuit. A third 
Dorr thickener is shown on the flow-sheet. 
This will later be pu t in commission for

F i g . 1 0 .— P o w e r  P l a n t ,  w i t h  M i l l  O i l  T a n k s  i n  F o r e g r o u n d .

1—3
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dewatering tailings so th a t the whole of the 
residues m ay be sluiced to dumps by  the 
aid of salt w ater from the  mines. A t the 
moment, tailings from flotation machines 
are run away in the fresh water, which is 
returned to mill circuit by  centrifugal 
pumps.

Oil Flotation.—The thickened pulp passes 
to the flotation machines, two in num ber, of 
the Denver “ Sub. A ” Fahrenwald type. 
A th ird  machine of the same type is to be 
installed later, as shown in the flow-sheet. 
The reagents used are thiocarbanalide as 
a  conditioner (0-09 lb. per ton) and Aerofloat 
as a frother (0-05 lb. per ton). The 
thiocarbanalide enters the  circuit a t • the 
tube-mills and the Aerofloat a t the head of

the flotation boxes. Concentrates recovered 
from the first three cells pass direct to the 
concentrate sump, whilst from the other 
cells the  concentrate passes along a common 
launder and through a  frothing gate, the 
overflow from which also passes direct to  
the concentrate sump and underflow is 
returned to  the head of the flotation unit.

The recovery of gold values is m ost 
satisfactory. The concentrate won represents 
only some 10% of the original ore and has 
an average value of over 300s. per ton, 
whilst the balance of 90% of ore after leaving 
the  flotation unit is discharged to  a tailings 
dum p w ith  a gold content of less than  3s. 
per ton. Before th is m ethod of treatm en t 
was installed in 1931, the whole of the ore 
had to  be roasted before cyanidation. This, 
for an ou tpu t of 30,000 tons of crude ore 
per m onth, would have necessitated the 
operation of not less than  12 roaster units, 
w ith the a ttendan t high cost for firewood. 
The roasting of concentrate from the same

tonnage of ore will require three r o a s te r  
units only, whilst the high sulphur c o n t e n t  
of the concentrate eliminates the use of fuel 
entirely. In  fact, once started , combustion 
is ra ther too rap id  and the roasting heat 
has to be regulated by the opening of a certain 
num ber of side inspection doors. W ith wood 
fuel costing 17s. 6d. per ton the saving here 
m ay be easily visualized.

Reverting to  the trea tm en t process. From  
the pum p sump the concentrates are pumped 
to two 25 ft. diam eter thickeners, the overflow 
from which returns to the mill circuit and 
the thickened product goes to  a surge ” 
tank  feeding two small Oliver filters. The 
liquid drawn off the filters is re turned  to the 
mill circuit, whilst the concentrate cake

falls on two Lowden driers, passes over, 
and is dropped on a conveyor which carries 
it to the roasting section. At th is point it is 
intended to  instal a further weightometer 
and autom atic sampler to determine with 
accuracy the tonnage and value of con
centrate passed to  the  roasters.

Roasting o f Concentrate.—This is carried 
out in Edw ards duplex roasters each 
having 56 ro ta ry  solid rabbles. From the 
roasting section the concentrate is passed 
by  means of push conveyors to a mixer 
where cyanide solution is added and the 
whole then joins the pulp coming from  the 
old milling section, part of which is still in 
operation treating  oxidized ore and tribu te rs’ 
parcels. The combined pulp goes through the 
usual stages of agitation with cyanide solution 
and is then passed over Oliver filters, which 
have been installed in place of the old 
cumbersome Cassells presses. The residues 
go to a mixer where they are mixed w ith 
salt water from the mines and pum ped to

F i g . 1 1 .— 5 0  f t . T h i c k e n e r s , H o r s e s h o e  D u m p  i n  B a c k g r o u n d .
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tailings heaps. I t  m ay be stated  th a t the 
whole of the treatm ent up to this point has 
been made in fresh w ater, which is being 
purchased from the Government after having 
been brought by  pipeline a distance of 
360 miles. W hilst much of the mine water 
pumped has to be run to waste (though it 
would be quite suitable for the treatm ent 
plant), the policy of the Government prevents 
its use for any purpose excepting the sluicing 
of residues to dumps. This policy is carried 
into effect by  a sliding scale of charges which 
allows considerable rebates to those mines 
using purchased water only. As the water 
from the mines is unsuitable for any other 
purpose but milling and there is insufficient 
for tha t, no mine could get along w ithout 
purchasing considerable fresh water, and 
therefore it is found more economical to 
purchase the whole supply, although to an 
observer it appears an economic waste to 
see thousands of gallons of fresh water 
pumped 360 miles to be used on work for 
which the salt water could be utilized.

Precipitation.— In this departm ent the 
gold-bearing solution passes through 
a Merrill-Crowe precipitation plant, the 
whole being enclosed in a locked building 
in which the amalgamation of the product 
of the corduroy tables previously referred to

is also carried out. In this room the balance 
of the work to the production of gold bars 
is done, but it is not the purpose of the present 
article to follow it in detail as the treatm ent 
does not differ in any m aterial respect from 
the practice carried out in the past.

The old plant, part of which is still in 
operation treating tribu ters’ parcels and 
oxidized ore from company workings, con
sisted of stam p mills, dry-crushing bali- 
mills, roasters, corduroy tables, agitation 
with cyanide solution, filtration by the 
Cassell process, and zinc-box precipitation. 
The whole layout is obsolete and will shortly 
be closed down, all treatm ent being trans
ferred to the new plant.

Power.—All units are operated electrically, 
each having its own motor and being driven 
by Tex Rope drives, eliminating belting and 
line shafting with the a ttendan t friction 
losses. Up to a  few months ago all current 
was purchased from the Kalgoorlie Power 
Corporation, but as th a t company generates 
its power by means of wood-fired steam 
boilers and as this wood costs 17s. 6d. per 
ton delivered a t their works, it naturally 
follows th a t the cost per unit is high. Owing 
to the inability  of the Power Corporation to 
supply the mine with the whole of the power 
required it was decided to instal a power
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plant consisting of two 8-cylinder Diesel 
crude-oil engine units direct-coupled to 
3,300 volt generators. One unit was ordered 
from England as a p lant of such size is not 
m anufactured in Australia, and the founda
tions for both units were completed. The 
second unit is expected to  arrive on the 
mine within the next two m onths and a th ird  
unit of similar capacity has since been 
ordered.

Provision for the proper m aintenance of 
p lant has not been lost sight of and all 
repair work is carried out in the mine shops, 
which are centrally situated  and which 
consist of a well-equipped engineering shop 
where all skips, cages, trucks, and other 
mining equipm ent are made and repairs 
done, an electrical engineering shop for all 
m otor repairs, a  plum ber’s shop, besides 
the usual b lacksm ith’s shops, and last, but 
not least, a rock-drill repair shop, where

rock-drills are kep t to a p itch  of the  utmost 
efficiency by expert workmen.

The enterprise of th e  present company 
and the success which is a ttend ing  the efforts 
of the m anagem ent in all directions has had 
a  wonderful effect upon the d istrict. As one 
instance, it m ight be sta ted  th a t a t the end 
of 1928 it was practically  decided to  close 
the School of Mines a t Kalgoorlie because of 
the dearth  of students and it was only after 
strenuous objection on the  p a rt of the 
residents of the goldfield th a t such was not 
effected. In  the year 1931 there  were no 
less than  65 students working on the Lake 
View properties alone.

In  concluding th is description of the 
m odernization of conditions on the Lake 
View and S tar properties, the  au thor wishes 
gratefully  to  acknowledge his indebtedness 
to other m em bers of the staff for the help 
they  have given him  in its preparation.

T H E  DESIGN OF ROTARY SCREENS
By H. G. S M IT H , B.Sc.

T h e  author reviews the means w hereby the  risks involved in the  design of revolving screens may be minimized.

The ro tary  m ethod of screening has been 
employed in the dressing of minerals, rock, 
and gravels for m any years, and it has still 
wide applications. At first sight, therefore, 
it may seem strange th a t the knowledge of 
the design of such screens is so imperfect, 
and th a t so few attem pts have been made to 
put forward rules to  help the prospective 
user in their design. When, however, one 
considers the varieties of m aterial dealt 
w ith by ro tary  screens and their wide

differences in physical properties, it becomes 
a t once apparent th a t the form ulation of 
such a rule is a very difficult task, and that 
the design of an efficient ro tary  screen is 
something of a hazard. The object of the 
w riter in the present article is not therefore 
to  suggest a definite rule from which these 
screens can be designed, but to  put forward 
means whereby the risks of th is hazard can 
be minimized.

The first step in the design of a rotary
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screen is the determ ination of its diameter. 
This can readily be obtained from the 
following formula :—

D 1.

fanen.
Ie present tot

where D =  the diameter of the screen in 
inches.

W  =  the desired capacity of the screen 
in tons per hour, 

d =  the approxim ate specific gravity 
of the m aterial passing to the 
the screen.

Having ascertained the diameter of the 
ro tary  screen, the next step is to  determine 
the lengths of the various sections of the 
screen. For this purpose the figures shown 
in Table I are given. The use of this table 
will probably be best illustrated by means of 
a numerical example :—

In a gravel plant the feed to a rotary 
screen is to be 100 tons per hour. A 
laboratory analysis of the feed shows tha t 
it is composed as follows. The approximate 
specific gravity of the m aterial in the feed 
is 2.

Minus 1 in. — 50 tons,
plus 1 in., minus l j  in. — 30 tons,
plus l j  in., minus 2 in. — 10 tons,
plus 2 in. — 10 tons.
To find, the Diameter of the Screen.—

D =  7 • 6 6 \ / — 
d

2
=  54J in.

As this is not a  commercial size a 60 in. 
diameter screen will have to be employed.

2 . T o  find  the Lengths of the various screen 
sections using Table I .— It will be seen from 
the screening analysis of the feed th a t the 
maximum ring size in the feed will be 2 in. 
Turning to  the table, a screen diam eter 60 in., 
a maximum ring size in the feed of 2 in., and 
a desired product of 1 in. ring it will be found 
th a t each foot of length of the screen section 
will take care of 2-6 x  2 tons per hour, tha t 
is 5 • 2 tons per hour. As 50 tons per hour has 
to be treated, the length of the 1 in. section 
will be 50/5-2 ft., th a t is 9-6 ft.

T A B L E  I
M ax. 

Screen R ing-size  
Diam eter, in  Feed.1

Ring-size of Products and Volume Factor per Foot of Length. 
( Volume Factor x Specific

(inches) (in.). * in. f  in. 1 in. I f  in. I f  in. I f  in. 2 in. 2 f  in. 3 in. 3 f  in. 4 in. 5 in. 6 in
24 1 75 1 0 1 1

2 4 6 75 •8 1 -0 1 -05 1-15
3 35 45 55 •65 •75 •85 •90 1 -0 1 15 — — — —

32 1 1 25 1 6 1 85
2 75 1 0 1 25 1 -4 1 -6 1 -7 1 -85 — — — .— — —

3 50 75 90 1 1 1 -25 1 -35 1 -45 1 -65 1 -85 — — — —

40 1 1 75 2 25 2 6
2 1 05 1 4 1 75 2 -0 2 -2 5 2-45 2-65 — .— — — — —

3 75 1 05 1 3 1 -55 1 -75 1 -9 2-1 2-35 2-65 — — — —

4 6 85 1 05 1 -25 1 -40 1 -6 1 -75 2 -0 2-25 2-45 2-65 — —

48 1 2 1 2 7 3 15
2 1 25 1 7 2 1 2-4 2 -7 2-95 3 1 5 — — .— — — —

3 90 2 25 1 55 1 -85 2-1 2 -3 2 -5 2 -75 3-15 — — — • .—

4 70 1 0 1 25 1 -50 1 -7 1 -9 2 1 2-4 2 -7 2 -95 3 1 5 .— —

5 55 8 1 05 1 -25 1 -45 1 -6 1 -8 2-1 2 -35 2 -6 2 -8 3 -1 5 —

60 1 2 6 3 35 3 9
2 1 55 2 1 2 6 3 -0 3-35 3-65 3 -9 — — — — — .—

3 1 1 1 55 1 9 2 -3 2 -6 2 -85 3-1 3-55 3 -9 — — — —

4 85 1 25 1 55 1 -85 2 1 2 -3 5 2 -6 3 -0 3 -35 3 -65 3 -9 — —

5 7 1 0 1 3 1 -55 1 -8 2 -0 2 -2 5 2 -6 2 -95 3-25 3 -5 3 -9 —

6 6 85 1 1 1 -35 1 -55 1 -75 1 -95 2 -3 2 -6 2 -9 3 1 5 3-55 3-9

72 1 3 15 4 05 4 7
2 1 85 2 55 3 15 3 -6 4-05 4-4 4 -7
3 1 35 1 85 2 3 2-75 3-75 3-45 3-75 4-25 4 -7 .— — — —

4 1 05 1 5 1 85 2-25 2-55 2-85 3-15 3 -6 4-05 4-4 4 -7 — —

5 8 1 2 1 55 1 -85 2 -1 5 2 -4 2 -7 3-15 3 -5 3 -9 4 -2 4 -7 —

6 7 1 05 1 35 1 -65 1 -85 2-15 2 -3 5 2-7 5 3-15 3-5 3-75 4 -3 4-7

1 The m axim um  ring-size in th e  feed is taken  as th e  size of th e  ring through w hich 90%  of the
m aterial w ill pass.
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T A B L E  I I

G o o d  P r a c t i c e

D iam . o f Screen 
in  inches.

30
36
48
60

72
84

R .P .M . fo r
Choking of 
A pertures.

63
56
48
43

40
35

Ore.

R .P .M .

16 to  35
20
12
11

11
10

30
22
m
13
m

Ft. p e r  m in. 
123 to  275 
189 ,, 283 
151 ,, 111 
173 ,, 213

R .P .M .

27 to  30 
23 „ 26

207
204

245
253

19
15

12
8

20
16

13
11

Coal.
Peripheral.

Speed.
F t. p er m in. 
212 to  235  
217 ,, 245  
239 ,, 252  
236 ,, 252

226
176

2 4 5
2 4 2

Similarly, the length of the 1 |  in. section 
will be 30/3-35 x  2 =  4-5 ft., and th a t 
of the 2 in. section 10/3-9 X 2 =  1-3 ft. 
Thus the length of the sections should be, 
say, 10 ft., 5 ft., and 2 ft. 6 in., thus keeping 
the length of the sections in multiples of 
2 ft. 6 in.

I t  is a common practice in many dressing 
operations to enclose the main screen, or, 
more often, the first section of the main 
screen, with what is called a sand jacket. 
Since a  sand jacket is of greater diam eter 
than  the main screen its peripheral velocity 
is also much greater, w ith the result th a t its 
screening efficiency is greatly  diminished. 
Furtherm ore, the sand jacket receives its  
feed, which also contains a large percentage 
of fines, over the greater portion of its  
length and hence one m ust be very liberal 
in calculating the length. The table can be 
used for th is purpose by assuming the 
sand jacket to  be of the  same diam eter as 
th a t of the m ain screen and employing one 
half the volume factor figures given in the 
table.

Supposing, in the quoted example, the 
50 tons of m inus 1 in. consisted of 30 tons 
of plus \  in. and 20 tons of m inus \  in., 
and a separation was to  be made by means of 
a  sand jacket. In  this instance the m axim um  
ring size in the feed would be obviously 
1 inch. Hence the length of the sand jacket 

20
equals i ,x  2 -6 X 2 =  7 10 m ' T hat ls
to  say, 8 ft. would be a suitable length.

S p e e d  o f  R o t a r y  S c r e e n s .— T h e  f a c to r  
o f  s p e e d  o p e r a te s  in tw o  w a y s  :—

1.—W hen the speed is too low the bank of 
ore becomes too thick and the capacity of 
the screen along with the screening efficiency 
falls.

2.—W hen the speed is too high the 
centrifugal force produced causes the choking 
of the apertures of the screen and again 
poor screening results.

I t  has been shown m any tim es th a t the 
efficiency of a revolving screen is generally 
low a t slow speeds and increases with 
increasing velocity un til the  m aterial is 
carried about one-third of th e  way up the 
screen when the efficiency is a  maximum. 
I t  would appear therefore th a t the speed of 
an ore trom m el should be such th a t the 
m aterial is carried one-third of the  way up 
the screen. In  the U nited S tates revolving 
screens for the sizing of coal have average 
peripheral speeds of 200 to  250 ft. per minute, 
whilst in England the range is from 150 to 
200 ft. per m inute. Most authorities hold 
th a t peripheral speeds of not exceeding 
200 ft. per m inute are best for ore and crushed 
rocks. In  Table I I  a table of speeds as 
recommended by the U.S. Bureau of Mines1 
is reproduced.

S l o p e  o f  R o t a r y  S c r e e n s .—The greater 
the angle of inclination of a  ro ta ry  screen, 
the more rapidly  does the m aterial flow 
through it, bu t it m ust be borne in mind 
th a t the opportunity  of the m aterial to  pass 
through the apertures is less. The best slope 
for coal screens is about f  to  1 in. per foot, 
wire cloth screens requiring a  slightly greater 
angle of inclination than  punched plates. 
For the wet screening of ore and crushed 
rock inclinations of \  to  l£  in. are found to 
be best, whilst for dry cleaning the  inclination 
required is 1 to  H  in. per foot.

P o w e r  R e q u i r e d .—
(1) For coal the power required

approxim ates to Feed in tons per hour
10 B.H.P.

(2) For

D X L
Or — - — , where D =  diam of screen in ft.

L =  length of screen in ft. 
ore the power required

approxim ates to  — ~ —  for heavy trommels
on trunnions.

1 “ Screening and Sizing of Coal, Ore and fit) 
M inerals,” B u lletin  2 3 a , U .S . Bureau of Mines 1 9 2 ^
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E m pty  screens take about 50% of the 
power.

D im e n s io n s  o f  A p e r t u r e s .—Trommels 
w ith a  round hole screen give a smaller 
maximum undersize than  th a t indicated by 
the size of the hole.

D iam eter of M ax . diam . M ax. diam .
round hole o f Undersize of Undersize
perforation [ring) (cube)

in . in. in .
1 1 A
2 i i

i f 2 A 1
31 2 2 2

7 5 i 4

I t  is recommended th a t the diameter of the 
perforations should be 25% greater than 
the ring-size of the product desired, for the 
smaller sized holes, and 12J% for the larger 
size.

The spacing of holes varies a  great deal, 
often holes of less than  \  in. diam eter are 
spaced a t a distance apart equal to  their 
diameters, and holes over 1 in. diameter 
a t distances equal to  their radius. The 
following rule m ay prove of value :—

Area of Perforatio
0-43

where x  =  the distance betwee 
of th e  perforation.

DIAMOND DRILLING COSTS AND PRAC
By G. C H E S T E R  M A S T E R

T h e  author gives the results of work carried  out a t the S tar M ine, N orthern  R hodesia.

The data  and notes contained in the 
following article were compiled in the 
course of work done in making an 
examination of and doing certain prospecting 
work at the Star mine, in Northern Rhodesia. 
The work had to be completed in a limited 
time, and the 10,700 ft. drilled actually 
took nine months to  finish, w ith two drills 
in use. The property is situated 12 miles 
north-west of Lusaka town and 5J miles 
west of the Rhodesia-Congo railway, in 
Northern Rhodesia.

The examination in question was intended 
to  prove the continuance in depth and 
extent of an ore-body containing zinc 
silicate in the form of willemite, (2ZnO.SiOa), 
which had been exploited on a fairly 
extensive scale from the surface down to 
a depth of 50 ft. by open-cast working.

The rocks in the district are of Pre- 
Cambrian age and of the Broken Hill Series. 
They consist of dolomitic limestone under
lain by schists and phyllites. Fractures 
and small cavities in the dolomite are fairly 
frequent, and when encountered, the water 
in the bore-holes is lost and in most cases 
the  hole has to be cemented. Generally 
speaking, however, the drilling is good in the 
limestone and dolomite, when free from 
cavities, bu t bad in the schists and phyllites. 
Soft bands of schist often cause the formation 
of a thick clay, which makes the drill rods 
stick. In  places the phyllites have 
exceptionally hard bands or veins of a cherty 
quartz and these are hard  on the bits.

In  selecting the diamond drills for this 
work the following points had to  be con
sidered :—T hat although, in all probability, 
most of the holes to  be drilled would be 
shallow ones (approximately 300 ft.) it 
might be necessary to  pu t down a few holes 
of from 1,000 to 1,200 ft., but a large drill 
for deep boring was not to  be contemplated. 
On account of the lim ited time available 
the drilling programme had to be carried 
right through the rainy season, so th a t the

F i g . 1 .— S u l l i v a n  “  2 0  ”  D r i l l .
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question of fuel for power was of importance. 
The abundance and low cost of firewood 
would seem at first sight to point to the use 
of steam, but in practice, especially during the 
rainy season, much time is always lost 
through wet firewood, waiting for steam 
pressure to rise etc., so th a t petrol-driven 
drills were finally chosen and the resulting 
economy is noted when the efficiency is 
taken into account and not in the  actual 
cost of the fuel used.

The two drills used for th is work were of 
Sullivan m anufacture, and gave complete 
satisfaction. The following is a  brief 
specification of the equipm ent. The larger 
drill was of the type known as a “ Sullivan 
20,” driven by a direct-connected 10 h.p. 
petrol engine, m ounted, together w ith the 
drill and pump, on a base in the form of 
a skid or sledge w ith the ends turned up, 
so th a t the entire un it can easily be hauled 
by oxen etc. from one site to  another 
w ithout dismounting. This drill has 
a hydraulic feed and a capacity up to 1,200 ft. 
A fan of holes can be drilled from the same 
set up if desired w ithout shifting the drill, 
which is a great advantage. The outfit 
is shown in Figs. 1 and 2. The smaller drill 
used was a  “ Bravo 300 ” belt-drive, screw- 
feed, 6 h .p. petrol-driven engine. (See' Fig. 3.)

It was found advisable to standardize 
on “ E ” rods and fittings for both machines, 
so th a t spares etc. could be used on either, 
th is resulted in all cores being 15/16 in! 
in diameter.

To protect the drills in the rainy season 
and to  avoid delays while the heavy rains 
were on, a sectionalized framework was 
made to  close in the drill, pump, engine 
etc. entirely. This was bolted together and 
loose galvanized sheets placed on top,

, /or rods
suitable openings being left or cut Were
and casing to pass through The 31 work
protected by sacking nafied to  the fra 
and a t the ends loose curtains oi s £ 
could be raised or lowered as desire . 
this way only one helper was exposed w  rue 
weather and he only when lowering or raising 
the rods, so th a t it was a rare occurrence tor 
drilling operations to  stop, even dui mg the 
heaviest of tropical storms.

All the drilling was done w ithin a  radius 
of one mile. A central 20 h.p. boiler provided 
steam for two pumps, which worked 
alternatively in two 70 ft. shafts, delivering 
water to  storage tanks raised six feet above 
the flat surrounding country. From  these 
tanks 1 in. pipes were laid to  supply each 
drill w ith w ater wherever located. A small 
central electric lighting p lan t was also used 
to provide light for the  cam p and  drills as 
required. Two 10-hour shifts were worked 
and the results obtained were found to be 
better than  when working three 8-hour 
shifts. During nine m onths only one shift 
was lost on each drill.

M o v i n g  D r i l l s .— The longest tim e ever 
taken for th is was one complete shift and 
the moving consisted of dism antling the 
drill, rig, w ater line, electric light line, pulling 
casing and the transport of the  outfit to 
the new site (any distance up to  one mile) and 
of installing everything ready for operation. 
The “ Sullivan 20 ”  drill, as already 
mentioned, was usually dragged by oxen 
on its base to  the new location, bu t with the 
Bravo it was found simpler to  lift it bodily

F i g .  3 . — S u l l i v a n  “  B r a v o  3 0 0  ” °R ill
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F i g . 4 . — M o v i n g  t h e  B r a v o  D r i l l  b y  O x  W a g o n .

on to  an ox-wagon with a block and tackle. 
(Fig. 4 shows this drill being transported 
on a wagon.)

Ca r b o n s .—Brazilian carbons of 1 \  carats 
each were used, although at times “ Premier ” 
borts were interm ixed with them. In  a few 
cases hard  Premier stones were encountered 
and these gave good service, thus decreasing 
the carbon cost, Premier borts costing 
approxim ately one-fifth of the price of 
Brazilian carbons. Several kinds of carbons 
were employed, but Patrick blunt-edged 
carbons gave the best results.

On three occasions bits were lost or stuck, 
but in each instance they were recovered, 
either by fishing or by reaming around them. 
The carbon loss of 0-35 cents per foot drilled 
is exceptionally low and especially so for 
Northern Rhodesia and it can only be 
a ttribu ted  to  careful setting, fairly good 
formation for drilling, competent runners, 
and a good selection of carbons.

C o r e s .—For most of the time double
core barrels were used and the core when 
taken from these was placed in a wooden 
box five feet in length with ten grooves and 
a wooden top, which was locked with 
a padlock when the shift was completed 
and taken, together w ith the shift report, 
direct to the core room. The cores were 
then carefully examined, split, sampled when

mineralized, stored in shelves 5 ft. in length 
and placed in racks 6 ft. high, the shelves 
being numbered as follows:—On left-hand 
side the box number was painted ; in the 
centre the drill-hole number ; and on the 
right the position of the footage represented 
by the core in the shelf. (Fig. 5 shows the 
shelves in the rack and also the core-box— 
as brought in from the drill—being opened.)
The mineral willemite was found to core 
well and when drilling through the ore-body 
the percentage of core recovered was usually 
high, bu t the wear on the carbons was heavy, . y

F i g . 5 . — C o r e - S h e l v e s  o n  R a c k .

I
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F i g . 6 . — P a n o r a m i c  V i e w  o f

especially so when the zinc mineral was 
associated with specular iron, as was often 
the case.

All sludge passed through specially con
structed sectionalized boxes and samples 
were taken for every five feet drilled, except 
in special cases, where the formation suddenly 
changed. The sludge samples were assayed 
and the results served as a  check on the core 
samples or were used when no core was 
recovered.

The records kept were as follows :—
A “ Daily Shift Report ”  was filled in by 

the runner and handed in with the core-box 
after every shift. This report contained the 
following details :—Date, shift, hole number, 
“ Terminating a t ,” “ S tarted  a t ,” feet 
drilled, and am ount of core recovered. Any 
change of form ation was noted under 

Distance, From -To ” and under 
“ Remarks ” such details as the colour of 
the formation or the sludge, cavities, 
fractures, loss of water, cause of stoppages, 
etc., were set out, the report being signed 
by the runner. (Table 1.)

A second report was the “ Diamond Bit 
R eport.” This was made out by the setter 
every time he m ounted a bit and it  kept 
a good check on the carbon loss. The data  
compiled from this report is useful in many

ways. For instance, when more th an  one 
drill is being operated it  m ay be of 
interest to compare the carbon loss between 
the different drills in use and th is can easily 
be done from these reports. (Table 2 is an 
example of th is report.)

The th ird  report was draw n up on the 
completion of each bore-hole and is called 
“ The Diam ond Drill-Hole R eport.” (See 
Table 3.) I t  contains phe following informa
tion :—Drill-hole num ber, date started , date 
completed, astronom ical bearing, inclination, 
location of collar (including latitude, 
departure, and elevation), followed by full 
geological details of the entire formation 
passed through, w ith assays of core and 
sludge when taken. This report should 
always be accompanied by  a  plan showing 
the exact location of th e  bore-hole and a 
geological section w ith assays.

C o s t s .—These were kept in detail and 
in looking a t the results it m ust be borne in 
m ind th a t the  drilling took place in the centre 
of Africa, far from where diam ond drills 
are m anufactured, and th a t the indirect 
costs include the am ortization of 50% of 
the entire cost of the two drills, also the 
building, equipm ent, and the running of 
an assay office.

The direct drilling cost of 8 -Is. or $1-968

D ate . N ov . 25, 1930
Shift D ay
H ole N o. . . 36
D rill N o . . Bravo

D istance
From To Thickness

336 ft. 340 ft. 4 ft.
340 ft. 345 ft. 5 ft.
345 ft. 348 ft. 3 ft.
348 ft. 350 ft. 6 in. 2 ft. 6 in.

Runner

T a b l e  1 

D a i l y  S h i f t  R e p o r t

T erm inating a t  
Started  a t  
D rilled
Core R ecovered

350 ft. 6 in . 
336 ft.

14 ft. 6 in  
11 ft. 3 in.

R em arks  
Sludge a w h ite  colour.
R ed irony colour, a  3 in . c a v ity  a t  345 ft., 
W h ite  to  grey colour.

lost '"'ater.

• H . Sm ith.
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F i g . 7 .

per foot drilled, compares favourably with 
drilling anywhere in the world, and the total

cost of 17-5s. or $4'252 is lower than  any 
costs attained before in Northern Rhodesia

T a b l e  2  

D i a m o n d  B i t  R e p o r t

Set U p  1 H ole N o. 42 B it  N o. 86

Feet
Shift.To. D rilled . Core. M ateria l. Runner. Date.

104 ft. 29 ft. 21 ft. D olom ite B easley  and Sm ith 2 0 /1 2 D a y  and night.
134 ft. 30 ft. 23 ft. ,, ,, ,, 2 1 /1 2 it  a  it

154 ft. 20 ft. 
79 ft.

20 ft. » Jones and Sm ith 2 2 /1 2 ”

D a te Set : D ec. 19, '30 W t. 9 -4 3  carats.
D a te  Cut out : D ec. 23, '30 W t. 8-81 „

From . 
75 ft. 

104 ft. 
134 ft. 
Total

S etter's S ignature : G. T om lin  L o ss:  0 -62
R em arks.— H ea v y  wear due to  hard quartz stringers in  hole N o. 42 a t 120 ft.

W h en  carbons are broken or too  sm all to  set in regular b it, do not include them  as carbon, but report 
them  as loss (under “  R em arks ” ; sta te  reasons in  full for any excessive loss).

G E N E R A L  P L A N

S T a R  m i n e
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T a b l e  3  

D i a m o n d  D r i l l  H o l e  R e p o r t

Drill H ole N o. 
D ate Started  
D ate Com pleted

25
N ov. 23, 1931 
N ov. 30, 1931

A s t .  B e a r in g  
I n c l in a t io n  
L o c a t io n  (" L a titu d e  

o f  I  D e p a r tu r e  
C o lla r . ( E le v a t io n

Thick Class of Sam ple
From To ness D escription Form ation  (Core or Sludge)

0 14 it . 14 ft. Loose ground w ith  boulders

14 i t. 20 ft. 6 ft. D olom ite (Pink tin g e ).
20 ft. 30 ft. 10 ft. D olom ite.
30 ft. 37 ft. 7 ft. Broken dolom ite.

37 ft. 42 ft. 5 ft. Ore-body (W illem ite and Iron  
O xides). Core.

42 ft. 49 ft. 7 it . Ore-body (W illem ite and specu
lar iron. ••

49 ft. 56 ft. 7 ft. R ed schist, banded. •>
56 ft. 70 ft. 14 ft. Grey banded schists, signs of 

pyrite. ..
70 ft. 85 ft. 15 ft. B lue schists. ,,
85 ft. 120 ft. 35 ft. Grey phyllites.

120 ft. 190 ft. 70 ft. Banded p h y llites , Fe in  places. ,, 
78-2%  of core recovered.

E ngineer . . G. Tom kins.

A ssays  
Z n. 

o//o

N . 85. W-
__ 70°
1004-39
2430-6

486-03

Remarks
2¿ in. casing taken  to 

‘ 14 ft.

4 3 -2

3 8 -2
2-1

0 -3
0-0
0-0
0-0

6 in . c a v ity  a t  
34 ft. 6  in.

B roken ground.

L ost w ater  a t 63 ft.

T a b l e  4  

T otal F ootage Drilled .
T im e taken  for Drilling  
A verage D epth  of H oles 
D eepest H ole
A verage F eet Drilled per Shift 
A verage Petrol used per ft. Drilled  
A verage Percentage of Core 

R ecovered . . . .
Size of Core . . . .

10,700 ft.
9 m onths. 
2 7 4 -6  ft. 
719 ft. 
11-76  ft. 
0 -1 9 3  gals.

74 -5%  
1 5 /1 6  in.

T a b l e  5

D i r e c t  D r i l l i n g  C o s t s  
Setter, runners, and helpers 
Carbon loss 
Drill supplies 
Shop labour and repairs 
Lubricants and m aterials 
Pow er and fuel .
M oving drills

Cost per f t . D rilled  
Shillings D ollars

Total D irect .

I n d i r e c t  D r i l l i n g  
General expenses 
A dm inistration .
Surface
A ssaying and equipm ent 
Core boxes 
Surveying  
Insurance  
A m ortization  of 50%  drills

T otal Indirect .

T o t a l

4 - 6 7 1 • 1 3 5
1 - 4 5 0 - 3 5 2
0 - 7 0 0 - 1 7 0
0 - 0 2 0 - 0 0 5
0 - 3 2 0 - 0 7 8
0 - 9 2 0 - 2 2 3
0 - 0 2 0 - 0 0 5

8 ' 1 0 1 ■■ 968

C o s t s

1 •4 5 0 ■ 352
3 •79 0 ■921
0 ■40 0 ■ 0 9 7
0 •63 0 ■ 1 5 3
0 • 2 5 0 • 0 6 1
0 •04 0 ■010
0 ■23 0 •056
2 •61 0 ■634

9 •40 2 •284

1 7 ■50 4 •252

as far as the au thor has been able to 
ascertain.

In  Table 6 some comparisons between 
the two drills used are given. This shows that 
the Bravo drill w ith its  smaller engine of 
6 h.p. consumed more petrol th an  th a t of 
the larger drill. The deepest hole drilled by 
the Bravo 300 was 540 ft. deep, a vertical 
hole ; this is considerably more than  its 
ra ted  capacity  of 400 ft.

Fig. 6 represents a panoram ic view of the 
open-cast a t the S tar mine, and  around 
which considerable diam ond drilling was 
done. This picture was taken  from the south 
side of the open-cast near the centre and the 
camera swung over 260° ; on it are marked

A verage f t  
N am e o f drilled  

D rill. per Shift.

T a b l e  6

Carbon loss Gals. Petrol
p er f t . d rilled  used per ft. 

Shillings. D rilled.

B r a v o  

S u l l i v a n  20
11 -77 
11 -75

1 -0 5 4  
1 -9 7 0

0 -203
0 -1 8 3

the drill-holes, dumps, and other item s oi 
interest nearby and if these are studi d ' 
conjunction w ith the plan (Fig. -¡\ le lr 
be seen how useful photography can b ' Ĉ  
to  dem onstrate graphically to  peopi'11 ( 
away, exactly how things are on the gf^0 âi
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The I.M.M. Benevolent Fund
The following further subscriptions to 

the Benevolent Fund of the Institu tion have 
been received during the past m onth
Central Mining-Rand Mines

Group . . . . £50 0s. Od.
R. S. M. (Old Students)

Association 50 0s. Od.
W. Gardner 25 0s. Od.
J . S. W atkins 25 0s. Od.
J . H. Curie 20 0s. Od.
Climax Rock Drill and E n

gineering Works, Ltd. 10 10s. Od.
W. McDermott 10 10s. Od.
C. F. H eathcote 10 0s. Od.
E. D. McDermott 10 0s. Od.
G. S. Duncan 5 5s. Od.
S. W. Ford 5 5s. Od.
A. A. Thomson 5 5s. Od.
W. Cullen . . . . 4 4s. Od.
Mining and Metallurgical Club

(Derby Sweep) 3 15s. Od.
S. Higham . . . . 3 3s. Od.
E. A. Ashcroft 2 2s. Od.
E. A. Baring-Gould 2 2s. Od.
F. H. B. Claudet . 2 2s. Od.
A. Dickinson 2 2s. Od.
Lord Skelmersdale 2 2s. Od.
F. L. Teed . . . . 2 2s. Od.
C. E. Parsons 2 0s. Od.
C. 0 . Bannister 1 Is. Od.
P. G. H. Boswell . 1 Is. Od.
C. Brackenbury . 1 Is. Od.
T. Breakell 1 Is. Od.
J . Colquhoun 1 Is. Od.
E. Halse . . . . 1 Is. Od.
J. H. Ronaldson 1 Is. Od.
W. J. Sutton 1 Is. Od.
Previously acknowledged 166 13s. Od.

Total . £427 10s. Od.

BOOK REVIEWS
W itwatersrand M ining Practice. By

G. A. W a t e r m e y e r  and S. N. H o f f e n - 
b e r g . Cloth, octavo, 895 pages, illus
trated . Price 45s. (South African). 
Johannesburg : Horters.

The outstanding fault of this monumental 
work, monumental both to the industry and 
ability  of its authors, is its title. The 
general engineering and scientific m atter, of 
which so much is included, is not W itw aters
rand mining practice. On the other hand, the 
inclusion of this m atter gives the book a far

stronger appeal to  the general reader, and 
particularly to the mining student.

H istory and geology of the R and occupy 
the first pages and are followed by a brief 
chapter on prospecting. Breaking ground, 
shafts, shaft stations, and development 
occupy the next 216 pages, stoping and 
support the next hundred. Underground 
transport, winding machinery, and mine 
drainage and pumping complete the first 590 
pages. Electric hoisting is hardly touched 
upon, whilst the treatm ent of haulage 
systems is scarcely less brief, and is realty 
inadequate (Figs. 5 and 6 in this section are 
very poor). Many of the figures in other 
sections are indistinct because of the small 
scale adopted for reproduction. In  the next 
chapter (82 pages) the principles and 
practice of mine ventilation are well and 
clearly set out. Sanitation, health, and 
labour occupy the next 146 pages. This 
section contains much of local as well as 
general interest, together w ith only ten 
pages on legislation and regulations. The 
next section (56 pages), th a t on mine 
surveying, is very disappointing. I t  is too 
short for the large number of subjects 
touched upon ; the most elem entary m aterial 
is closely interleaved with advanced principles 
in the form of apparently disjointed notes. 
I t  is interesting to see th a t the W ild 
theodolite is one of the three types 
illustrated.

The concluding sections, pp. 791 to 855, 
deal with mine sampling, economics and 
accounts. The treatm ent here is clearer 
and more logical, but, of necessity, too brief. 
Considering this book as a whole, it m ay be 
regarded as the most useful and compre
hensive outline of mining practice published 
during the present century.

B. W. H o l m a n .

Aus der Geschichte des österreichischen  
Eisenwesens. Die Österreichisch-Alpine 
Montangesellschaft, 1881-1931. Cloth, 
quarto, 537 pages, illustrated, with 
maps. Price RM 21. V ien n a: Julius 
Springer.

The Austrian Alpine Mining Company 
has celebrated the Jubilee of its fifty years 
existence by issuing a large volume in which 
its history is very fully described. P art 1 
contains an account of the development 
of this company dealt with under the 
heads of its financial and commercial develop
ment, its technical and electro-chemical
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development and the development of the 
social side, dealing with the various arrange
m ents made for the care, comfort, and 
training of its workpeople. The second 
part contains the history of the various 
undertakings which are included in the 
operations of this vast company, nam ely 
the large num ber of coal (lignite) mines, 
the iron ore mines and smelting works, 
in which special a ttention  is of course devoted 
to the great works at Donawitz, the magnesite 
mines at Wald, and quartz mines at Krieglach. 
W hilst the subject is of very little interest 
to anyone in this country, it m ust be adm itted 
tha t the volume of some 725 pages is very well 
got up and is full of interesting details, 
showing the various difficulties with which 
this company has had to contend and how 
it has succeeded in overcoming them.

H e n r y  L o u i s .

iron industry  has been founded. arg
unnecessary to say th a t these voil: iderable
tolerably complete and are of cons
historical importance, though P r 0 D  g  ;
comparatively little  in terest to an}
this country. m m «;

H e n r y  L o u i s .

B eitrage zur G eschichte des öster
reichischen Eisenwesens. Abt. I, 
H eft 1, pages 1-165. Die Geologie 
der innerösterreichischen Eisenerzlager
stätten . By D r .  K. A. R e d l i c h .  
Paper covers, illustrated, with map. 
Price RM 14.40. Abt. I, H eft 2, 
pages 169-226. Norisches Eisen. By 
D r .  W a l t e r  S c h m id .  Paper covers, 
illustrated. Price RM 5.40. Abt. II, 
H eft 1, pages 1-192. E isenverarbeitung 
und Eisenhandel. By D r .  K u r t  K a s e r .  
Paper covers,illustrated. Price RM 10.80. 
Berlin : Julius Springer.

Simultaneously with the desire of the 
Austrian Alpine Mining Company to cele
brate in some suitable way its half-century 
of existence, the managers of the Com
pany decided to mark the occasion by a 
scientific work, which was to deal with the 
history of the iron industry in Styria and 
Carinthia from the oldest times up to  the 
present. Ample material is available for 
this purpose, and it was decided to issue the 
work in five parts, for all of which a good 
deal had been done, when the unfavourable 
times decided the Mining Company to 
in terrupt the printing for the time being. 
The result is tha t two volumes of P art I 
and one volume of P art II, out of the pro
posed five Parts have now been published. 
The first treats of the geology of the Austrian 
iron ore deposits. The second is devoted 
to an account of Noric iron, whilst the third 
volume, P art II , deals with the political 
and economic basis upon which the Austrian

Gem s and G em  M inerals. By E. H
K r a u s  and E. F. H o l d e n .  Second 
edition. Cloth, octavo, 260 pages, 
illustrated. Price 18s. L ondon: 
McGraw-Hill Publishing Co., L td.

The first edition of “ Gems and Gem 
Minerals,”  by Professor K raus and 
Dr. Holden, of the U niversity  of Michigan, 
published seven years ago, soon established 
itself as a  source of reliable inform ation to 
the mineralogist, to  the  lover of gems, and 
to the dealer, and it  became a recognized 
standard  work on th is entrancing branch of 
mineralogy. In  th is second edition all 
chapters have been carefully revised, parts 
have been expanded, and in particu lar there 
is a great deal of additional inform ation in 
the chapters dealing w ith the  cutting  and 
polishing of gems, and w ith m anufactured 
gems. The num ber of illustrations has been 
increased by 69 and 38 pages have been 
added to  the tex t. I t  is an excellent book.

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

¡ W C o p ie s  of th e  books, e tc ., m en tion ed  under the 
heading “ B o o k  R ev iew s ” can  be obtained  
through th e  T ech n ica l B ook sh op  of The Mining 
M agazine, 724, Salisbury H o u se , L ondon , E.C.2.

NEWS LETTERS
V A N C O U V E R

June  10.
P io n e e r  G o ld . — The unexpected 

discovery of a new vein in the  Pioneer 
mine is said to rank  as “ second to nothing ” 
in the h istory of the mine. This vein was 
encountered in sinking the  new vertical 
shaft, which penetrated  it over a  distance 
of 25 ft., a t about the 1,600 ft. level. The 
strike and dip a t the point of intersection 
indicate th a t the vein branches off the main 
vein and continues through virgfn ground 
in the opposite direction. This ground was 
secured to the com pany by  new in ra .;n 
quite recently. The new vein apPe..r„ tn 
be in all respects similar to  the 0r.c , ,
which is being developed so successp j j
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having a w idth of from 3-5 to 5 ft., and 
carrying values in gold and silver. Two 
other smaller veins have been encountered 
also in some cross-cutting work from the 
upper levels of the mine, and altogether a 
considerably increased ore supply is indicated 
as a result of the development work in hand. 
Meanwhile the immediate objective of depth 
atta inm ent is being approached steadily, 
when five new levels will be opened up for 
stoping operations to  keep the new mill 
supplied. I t  is sta ted  further th a t the 
capacity of the finished plant will be probably 
nearer 400 tons per day than 300 tons as 
estim ated previously. In connexion with 
the future prospects the favourable character 
of the  geological conditions was expressed 
by  W. S. McCann, of the Geological Survey 
of Canada, in his report upon the area 
published in 1922.

P ioneer Extension.—At a meeting held 
recently in Vancouver the shareholders of 
the Home Oil Co. ratified the negotiations 
which had been initiated for the acquisition 
of the Pioneer Extension group of claims in 
the upper Cadwallader Creek valley, above 
the Pioneer mine. Reports have been 
received of the discovery of extensive bodies 
of gold-bearing quartz in this area, which 
are said to occur in the typical augite- 
diorite of the Cadwallader Creek camp. 
According to geological reports the intrusive 
rock peters out beyond the Pioneer ground 
into a narrow tongue, but it is claimed by 
prospectors and some others th a t such is 
not the case. The point is of particular 
significance, as although several quartz 
veins are known to occur in the sedim entary 
formations surrounding the augite-diorite 
and gold is found in some of these in places, 
the general character of these veins is distinct 
from th a t of the series of veins occupying 
fractures in the diorite, and the values are 
not of economic amount.

Bridge River.—Some valuable additions 
to the  sum of knowledge of geological 
conditions in the Bridge River area are 
published in the report of W. E. Cockfield 
in the Summary Report of the Geological 
Survey for 1931. This information is of 
particular interest in the case of the Lorne 
mine. Dr. Cockfield was instructed last 
summer by the Director of the Survey to 
check up on certain facts th a t were brought 
to his notice by the Provincial Departm ent 
of Mines, having a possible im portant bearing 
upon the economic value of the Lorne 
property. These facts were brought into

prominence as a result of underground 
workings and were noted by  the Resident 
Engineer of the Provincial D epartm ent, 
H. G. Nichols, who pointed out th a t owing 
to  a previously unrecognized swing of the 
contact of the augite-diorite w ith the 
sedim entary formation, the Lorne vein system 
was to be recognized as being of the same 
general character as the Pioneer, inasmuch 
as both are marginal to the contact instead 
of being “ transverse ” and “ parallel ” 
respectively, as formerly described. W ith 
this interpretation there are certain definite 
possibilities in connexion with depth develop
m ent upon the most im portant of the veins 
on the Lorne property. Dr. Cockfield 
endorses this view in his report and states 
th a t the contact of the diorite body swings 
to  an easterly course in the vicinity of the 
Lorne mine and th a t a new significance 
is given to the local group of so-called 
“ transverse veins ” which m ay be considered 
to be in common with all the veins as 
belonging to one system which is marginal. 
He states further th a t a large part of the 
low-level drive on the Shaft vein, which 
has the m ost imposing outcrop of any on 
the property, lies in the sediments and th a t 
a t some greater depth the vein m ay be 
expected to continue into the underlying 
augite-diorite, under which conditions the 
economic possibilities would be greatly 
enhanced. There are thus concrete 
possibilities of no small order in connexion 
with the active development of the Lorne 
mine, and it is to be regretted greatly th a t 
the company is so heavily over-capitalized 
as a result of the promotion activities in 
the boom days. Bralorne Mines, Ltd., 
holding a 60% interest in Lorne stock, is 
carrying on milling operations in the newly 
constructed plant and it is stated  th a t 
satisfactory results are being obtained from 
the treatm ent of ore from the King vein.

Non-M etallic M ineral Resources.— 
A. M. Richmond, of the Provincial D epart
m ent of Mines, has been conducting an 
investigation of the resources of non- 
metallic minerals and the results of his work 
are being published in a series of bulletins. 
The first two of this series have appeared 
already on the subjects of asbestos and 
barytes, and the general purpose of the 
publications is described in a foreword by 
J. D. Galloway, the Provincial Mineralogist. 
There are a great m any occurrences of 
non-metallics in the province and some have 
been exploited successfully, notably the
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deposits of gypsum at Falkland, which supply 
the raw m aterial for a m anufacturing p lant 
a t the coast, but, in general, expansion 
of this branch of the industry  is dependent 
upon a greater dem and and upon brighter 
industrial prospects than exist to-day.

W hitewater D istrict.—United States 
Smelting and Refining Co. has relinquished 
the option th a t was held upon placer 
properties in the Cedar Creek area. This 
step was taken after exam ination by the 
company’s engineer, who, it is understood, 
failed to get values as had been reported. 
The company had also made arrangem ents 
to do exploration work in the W hitewater 
district, north  of Bridge River, where 
extensive zones of copper-gold mineraliza
tion occur in a granodiorite formation. 
This project has also been abandoned, 
although supplies for the work had already 
been forwarded. These la tte r properties 
were held under option by Consolidated 
Mining and Smelting Co., of Canada, L td., 
and a certain am ount of work was carried 
out during two seasons, a few years ago. 
The results obtained at th a t time were not 
considered to be sufficiently encouraging 
and the option was dropped. The area is 
one of considerable promise, bu t is ra ther 
far from transport.

A tlin Lake.—At the recent annual 
meeting of the Atlin Ruffner Mines, L td., 
i t  was stated  th a t ore reserves am ounted 
to 104,000 tons of silver-lead ore w ith an 
appreciable gold content. The property 
of this company consisting of 24 claims 
is situated on Fourth of Ju ly  Creek in the 
Atlin Lake area. I t  was originally known 
as the Big Canyon and Ruffner groups and 
was at one time under lease to the Federal 
Mining and Smelting Co. Mineralization 
consisting chiefly of lead, zinc, and iron 
sulphide occurs in zones of shattering in 
basic dykes traversing granitic rocks. 
Several veins have been prospected over 
a  wide area of surface and a considerable 
am ount of underground development has 
been done. Specimens of the ore carry 
high values in silver. W idths of vein m atter 
up  to 20 ft. are exposed in open-cut workings. 
Present development is being concentrated 
upon the driving of a cross-cut tunnel a t 
an elevation of about 4,000 ft., which is 
expected to intersect the principal or No. 2 
vein at a depth of about 1,000 ft. below 
its  outcrop. I t is understood th a t the 
financing of the work is being sponsored 
by  Buffalo interests.

Nelson, Y m ir, and Sheep Kootenav 
The gold-bearing area south of £
Lake is the scene of a large ax , , 
individual activity. This c o u n t r y  
the Nelson, Ymir, and Sheep C reek .camp 
in w h ic h  there are m any mines t n  e
been responsible for im portant p r°  uction 
in past y ears. At the Perrier mine close to 
Nelson F. J . Sur has resumed operations 
after a tem porary shut-down caused by 
flooding. Mr. Sur has also reopened the 
old Blackcock mine in the \ m i r  camp, 
where bodies of gold ore of a value of about 
$25-00 per ton are found in a quartz vein 
occupying a m uch-faulted fissure in schist. 
E P. Crawford continues the shipment of 
ore from the Yankee Girl, and the Willcox 
mine in the same cam p has been reopened 
by J. J . Cullinane, of Rossland. The last- 
named property has had a varied history, 
and was a t one tim e, subsequent to the 
closing of the Ym ir mine, the star producer 
of the camp. I t  is credited w ith a production 
valued a t around $90,000. In  the Sheep 
Creek area, O. C. Thom pson, the  managing 
director of Reno Gold Mines, Ltd., is 
personally superintending the remodel% 
of the Motherlode mill, recently  acquired 
by his com pany for the trea tm en t of fit 
Reno ore, and the  construction of the aerial 
ropeway. I t  is expected th a t production 
from the Reno mine will be resum ed within 
the next two m onths. Meanwhile satis
factory developm ents are reported  on the 
lowest or 5th level of the Reno mine and in 
view of the possible bearing th a t the 
discovery of prim ary ore of good grade on 
this property  m ay have upon future possi
bilities in the cam p generally, it is not 
surprising th a t a tten tion  is being given to 
several abandoned mines. A systematic 
exam ination is being m ade of the Queen 
mine workings and small shipm ents are 
reported to have been made from the 
adjoining Vancouver claim.

K am loops.—D. B. S terre tt, form erly of 
the United States Geological Survey, who 
has been opening up a series of gold-quartz 
veins in an isolated area of greenstone 
around Vidette lake, north  of Kamloops
lake, has completed arrangem ents for the
trea tm en t of the ore and milljng | s j-0 be
commenced w ith a view to assisting in the
further developm ent of the propert  ̂ jhree
veins have been exposed in surface \ v v
and an incline shaft-has been sum- 1
of them  to  a depth  of 65 ft. Mr §+n °n .
believes th a t an am ount of ore rCi ierret,

aUulated

Creek.-
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^ 00®' to have a gross value of about $80,000 
mourn m ay reasonablY expected as a result of 
v m(.ii the work th a t has been done so far, and is 
eek c hopeful of proving a much greater tonnage. 
> Hoax'1 ve*ns are narrow . varying between

, 5 in. and 15 in., but the values as indicated 
mined system atic sampling are rem arkably 

' uniform around $30-00 per ton. 
n CMs Oil in the Okanagan Valley.—A second 
teonm warning as to the inadvisability of spending 

, money in an attem pt to find oil in the 
I\'a.\\ie Okanagan valley has been given by C. E. 

a ^ Cairnes, of the Geological Survey. Dr.
h..ury Cairnes wrote an article upon this subject 

two years ago which was released for publica-
i tion in the Press, and the opinions then 

n , expressed are confirmed in the Summary 
„ y ’ i Report of the Survey th a t has just been 

154 _ : published. In  spite of these warnings, a
. t 1 wed has been sunk to a  depth of over 
si sequent 2,000 ft., and at the present time more 
.. tne star pr capital is being subscribed for the purpose 

™ apto! of casing it, on the strength of “ indications ” 
00. In the: obtained. Dr. Cairnes states specifically 
pst®. the mr th a t there is no chance of finding either 
i lime;. Iti petroleum or natural gas in appreciable 
ag the remoc amount in this field.
i. recently aq Boundary.— In the Boundary country, 
ie treatment f Hecla Mining Co. is continuing the develop- 
ruction of the m ent of the Union mine in the Franklin 
:ed that proicamp, bu t no further occurrences of the
II be resumed exceptionally high-grade gold ore have 

Meanwhile been found. Diamond-drilling work is
ire reportedcalso being done on the adjoining Maple 
ie R en o  mi«: Leaf claim and the driving of a cross-cut 
bearing tk tunnel to reach the limits of the pyroxenite 

re of good ¡¡fl formation is said to be contemplated. 
»upon futnre The old Carmi mine in the Beaverdell area 
«rally, ittbas been acquired by a party  of operators 
in is being gm°f Midway with the intention of making 
ne; A sR0use °f the facilities thus provided for the 
a(je ‘j (if further development of the Butcher Boy

III u .^¡1 property th a t adjoins it. The Butcher 
B made fff®°y ve'n carries some high values in gold, 
n n.j- ps thought to belong to the same general 
auI1' ^ s y s te m  as the Wallace Mountain silver- 
terre. A , lead veins, although at a lower horizon ; 
% f , . it has been partially  developed from an 
:k'of r  sbatt- Shipments of high-grade silver-
^ |. le a d  ore are still being made from the
ements ;• Wallace Mountain properties and Angus 
lilline y, ■ LI avis, who is in charge of the development

■ ¿of the Beaver silver mine, adjoining the 
, pfamous Bell property, reports good progress 

race w orlfln  development work. The Oro Fino 
wnk on im *ne near Olalla, where there is a big quartz 
Mr Sfeitfve*n ' w ith occasional shoots of ore with 
calcuhtfTee §°ld. bas been reopened.

1—4

T O R O N T O
June  18.

Porcupine.—The output of bullion of the 
producing mines of the Porcupine area during 
April was valued at $1,624,241 from the 
treatm ent of 272,380 tons of ore as compared 
with $1,222,986 from the treatm ent of 
259,218 tons for the preceding m onth. 
Dome Mines during May produced bullion 
to the am ount of $411,201, as compared 
with $354,254 for April, and $300,390 for 
May of last year. The sharp gain in 
production for May was almost entirely 
due to the gold produced from the rich high- 
grade pocket located on the 13th level, 
which has yielded approxim ately $50,000 
in gold. Mill heads are stated  to have 
exceeded $9 per ton, as compared with the 
average for the year 1931 of $6-42 per ton. 
The annual report for the M cIntyre Porcupine 
for the year ending March 31 shows earnings 
of $5,365,521, as compared with $4,633,323 
for the previous year. The operating profit 
before providing for taxes and depreciation 
am ounted to $2,491,496, as compared with 
$2,086,048. The ore reserves a t the close of 
the year were estim ated at $19,859,863, 
as against $20,480,964. During the year 
655,030 tons of ore were treated  of an average 
grade of $8 per ton with a  recovery of 
$7-63 per ton. For the purpose of increasing 
underground development additional air- 
compressor capacity is being provided. The 
Coniaurum is preparing to operate on an 
increased scale. A new compressor has been 
installed and a number of new machines have 
been added for underground development. 
The mill is operating about 50% which is 
approxim ately its lim it with existing hoisting 
equipment. Mine development is making 
steady progress and the lower workings are 
producing better values than those obtained 
above. The mill of the Ankerite which 
resumed operations about two m onths ago 
is treating about 200 tons of ore a day 
and operations are stated  to  show a profit. 
Extensive development is in progress. At 
the present time work is proceeding along 
the diabase dyke, a t which point previous 
operators believed the mineral zone 
term inated and operations are bringing to 
light good values in gold, the average grade 
being stated to run better than $10 to the 
ton. The March mine adjoining has 
suspended operations. A rush of prospectors 
has taken place to the area north-east of 
Night Hawk Lake, and east of the producing
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gold belt of the Porcupine camp. This area 
attracted  the attention of prospectors some 
years ago and m any claims were taken up 
but abandoned before being thoroughly 
tested. So far about 400 claims have been 
staked, and m any prospectors are hastening 
to the district.

Kirkland Lake.—During April the K irk
land Lake mines handled 146,095 tons of ore 
which yielded bullion to the value of 
$2,043,055, the tonnage handled during 
March being 152,445 tons with an output of 
$1,897,517. The mill of the Lake Shore is 
treating  about 2,400 tons of ore per day 
with a recovery of $14-80 per ton. Develop
m ent work is being aggressively pushed 
and is meeting with good results. _ The 
No. 3 shaft which has as its objective
4.000 ft. depth has reached a depth of 
3,600 ft. On the various levels down to 
2,950 ft. large sections of high-grade ore 
have been opened up, while on the horizons 
from 2,200 ft. to  the bottom  level the ore 
zones have widened out considerably. 
Teck-Hughes is showing improvement both 
in production and in mine development. 
The mill is handling 1,300 tons of ore daily 
w ith mill heads averaging about $15. The 
34th and 35th levels are receiving special 
a ttention and are responding well to 
development. While work is not yet 
sufficiently advanced on these levels to  give 
a definite average of w idth or value, they  
are reported to show improvem ent from the 
levels above. Some of the ore is going to  the 
mill from these levels, resulting in an 
increased recovery. Development work 
a t W right-Hargreaves is making steady 
progress. The new central shaft which is 
being pu t down to a depth  of 4,000 ft. has 
already reached a depth of about 1,600 ft. 
The mill is treating some 800 tons a day, 
w ith mill heads of more than  $12 per ton. 
On the two bottom  levels—2,850 and
3.000 ft.—the N orth vein has been opened 
up for 500 ft. and shows gold content of 
nearly $30 to the ton. Values however are 
much lower on the South vein, where con
siderable work has been done. The annual 
report of the Sylvanite for the year ending 
March 31 shows an income of $979,973 and 
a net profit of $280,092. The total tonnage 
treated  was 94,276 tons, w ith an average 
recovery of $10-07 per ton. Special a ttention  
has been directed to opening up the 2,500- 
and 3,000-ft. levels; a cross-cut on the former 
horizon has picked up the South vein which 
carries gold values of $10 over a w idth

of 5 ft. The K irkland Lake ^  pro
proceeding w ith its deep develop dg
gramme at the 4,950-ft. level■ f j cu tti 
ore has been encountered m cr0S^carv A 
but further work will be nece X 
determine the full possibilities of this - .
At the Macassa the shaft has reached pth 
of 2,150 ft. The drive in from the Kirkland-, 
Lake adjoining has proceeded for a distance 
of about 2,200 ft. and throughout the 
greater part of this distance has been in ore 
ranging in value from a few cents to $50 
in gold per ton, w ith an average of about 
$13. K irkland Gold Belt mines, adjoining 
Bidgood in the eastern section of the camp, 
is meeting w ith good success in development 
and is opening up good ore on the 125-ft, 
level.

Other Ontario G old M ines.—The Park- 
hill in the Michipicoten area is maintaining 
a steady production ra te  w ith the mill 
treating  between 50 and 55 tons a day, 
the mill heads averaging $15 per ton. The 
com pany is carrying on an extensive 
programme of underground development 
w ith levels down to  480 ft., the ore showing 
im provem ent in w idth and grade a t depth, 
The success of the Parkhill has stimulated 
work by other companies in th is field. Good 
progress is reported in connexion with the 
mine developm ent a t Ashley Gold Mines 
in the M atachewan district. An important 
strike of high-grade ore has been made on the 
150-ft. level. Good ore is being opened up 
on all levels down to 500 ft. A m ill is under 
construction and is expected to  be in 
operation before the w inter.

Sudbury.—The sm elter and refinery oi 
the Falcon bridge Nickel mines are operating 
a t full capacity  no tw ithstand ing  which its 
surplus stock of nickel is being steadily 
reduced. This is due to  the extensive contract 
for nickel obtained by  the com pany some time 
ago in the U nited States. The President 
recently sta ted  th a t the entire ou tpu t of the 
com pany had been contracted  for several 
m onths ahead, and if new business continued 
in the same proportion it  would be necessary 
to increase the capacity  of the ir smelter. 
A t the mine general conditions show little 
or no change, and as there is sufficient ore 
sight to  supply the mill for some tim e to come 
no effort is being made to  carry 0n exploration 
on a large scale. r

R ouyn and North-W estern n  
The Siscoe Gold Mine produced V Û - C 
May to the value of approxim ate^11]!.1̂  
the average recovery being about $ 4  30



JU LY , 1932 35

1 mine per ton. The value of production for the 
ment pi first five m onths of the year is $480,000, 
Aigh-gn of which approxim ately $260,000 is estim ated 
oss-cutti as profits. Results of development work 
ecessap a t the 600-ft. level have been highly 
thisheiii encouraging. The shaft is approaching its 
ichedii; objective of 1,000 ft., and three new levels 
theLiil are ready for opening up. The question of 
for a (list enlarging mill facilities is being considered 
nought« by the management. At the Granada the 
has been; new cyanide un it of the mill has been put 
■w cents ft into operation and is running satisfactorily. 
aNwageolj The mill is operating a t approxim ately 
t mines, ai 100 tons of ore per day w ith a  recovery of 
bction of then over $14 per ton. New veins have been 
cess in devel© discovered in the lower workings down to 
. ore on the 1: 1,000 ft. and the average ore grade below 

the 600-ft. level is considerably higher 
Mines—The! in content than th a t found in the upper
areaismdnt; horizons. The results of explorations by 

rate with tin diamond drilling on the Sullivan adjoining 
ind 55 tons i the Siscoe mine have been encouraging 
ig $15 per ti an<̂  the management have ordered a mining 

on an er plan t and will undertake active develop-
IJronnd devd? m ent- Cross-cutting will be started  on the 
' .jL e ore‘; 250-ft. level to  reach the ore zone indicated 
and nade at" ^  diamond drilling. Hollinger Consolidated 

ikhill'has she *ias ac(lu ired a &r0UP of claims in the Pascalis 
17.1' . 7 district on which preliminary exploration 

' has revealed promising surface showings 
i ¡1 and a diamond drilling campaign is to  be 

e'. ■, carried out. The Connell Mining and
7i 7 Exploration Company owns 20 claims in 

: has beenma p ascaqs area on which several im portant 
re b txing up discoveries have been made showing high
1,1 H' ,ra gold values. An extensive development

e x p e c t e d  programme will be carried on throughout 
inter. the summer. The Pandora is obtaining
lelter and ret g00d results from driving on the 250-ft. 
tel mines are op tevep where the vein shows an average 
ithstandin"1 w idth of 11 ft. carrying good quantities of 
kel is being free gold.
) the extensive. M anitoba.—Reports to the effect tha t
the comply® the Hudson Bay Mining and Smelting 
fates. Tie 1’ Company had suspended operations a t the 
tie entire ontpc F]jn Flon or were preparing to do so were 
contracted fe’ positively denied by President R. H. 
ewbusing Channing, who stated  tha t the directors had 
itirouldI**-' no intention of shutting down. I t  is under- 
v of th& J stood th a t notw ithstanding the low price of 
ditions si* copper the production of gold enables the 
is sufficitt1 company to continue work w ith an operating 
ome timet profit. The new mill of the San Antonio 
yonexplc Mines in Central Manitoba, which has 

a capacity of 150 tons daily, is operating 
rn Quek sm oothly treating  about 75 tons of ore a day. 
:ed bullin There are 60,000 tons of ore now available 
itely p i  for mill feed, and the ore reserves are being 
'■bout $!■

steadily increased. Mine development is 
showing good results and ore sta ted  to 
average about $12 per ton is being opened 
up. The Cryderman Mines, L td., has a 50-ton 
mill in operation on its property  in the Rice 
Lake district and has made its first shipment 
of gold. The Oro Grande Development 
Company is reopening its property located 
about 2 miles east of Central Manitoba Mines. 
Ore in sight carries high gold content and 
a 25-ton mill will shortly be installed.

JO H A N N E S B U R G
June  2.

Sabie D istrict.—In connexion with the 
revival of gold digging activities in the Sabie 
district, N orthern Transvaal, it is stated 
th a t on the farm Ceylon recently the demand 
for claims was such as to  induce the mining 
commissioner to decide ownership by w hat 
may be termed the “ Grasfontein m ethod,” 
th a t is by  peggers running for claims. Large 
areas of the farm have been pegged including 
the creeks on Mount Anderson, and active 
digging is proceeding. I t  is difficult to get 
accurate information, bu t a considerable 
body of overburden has in some instances to 
be handled before rock-bottom can be 
reached and these claims are thus more in 
the nature of expensive mining propositions. 
Mount Anderson, which is 9,000 ft. high and 
the highest peak in the Transvaal, has in the 
past yielded much wealth from its creeks, 
in fact, some 27 years ago one family is 
alleged to have recovered some £50,000 in 
gold and to-day the same creek is pegged 
and being sluiced high up the m ountain 
w ith fair results. W ater in this fortunate 
district is abundant and the spruits are 
running strong to-day. The constant 
precipitation of mist on the mountain 
accounts for this enviable condition.

Sw aziland.—It is reported th a t satis
factory results have been obtained by 
prospectors who pegged claims during the 
recent rush in the Forbes Reef concession in 
Swaziland. A well-defined reef giving good 
panning results has been obtained by one 
p a rty  who are investigating a large area of 
ground th a t is held by a Johannesburg 
syndicate. The presence of alluvial gold 
which, in places, gives highly payable values, 
is also reported from the same area. The 
Makwana Tins concession covering some
10,000 morgen and containing alluvial tin 
and gold has also been taken up. This 
ground lies upon the Swaziland side of the
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Transvaal-Swaziland boundary along the 
Oshoek fence and extends over a wide 
flat, beginning upon the northern side a t 
the southern boundary of the Forbes 
concession and continuing southwards to 
the neighbourhood of th a t well-known 
landm ark, the Makwana Kop. On its eastern 
side is a concession commonly known as 
Kelley's, owing to the fact th a t the late 
Mr. Jam es H. Kelley was largely interested 
in it. Upon the western side of the Transvaal- 
Swaziland boundary, which m arks the limits 
of the Forbes concession on th a t side, lie 
the farms included in w hat is commonly 
known as the Steynsdorp goldfield. A 
Capetown syndicate has been engaged in 
sluicing for alluvial gold in this neigh
bourhood for some months past, bu t a  con
tem plated flotation upon a larger scale has 
not yet been effected.

S im m er and Jack.—At the annual 
meeting of the Simmer and Jack  Mines, the 
chairman (Mr. W. A. Mackenzie) gave some 
interesting and encouraging figures regarding 
the results disclosed in the pyritic area in 
the central portion of the mine between 
the Rhodes and Milner incline shafts. Up 
to March 31 last a to ta l of 2,170 ft. had been 
sampled, of which 1,310 ft. proved payable 
a t an average value of 9-1 dwt. over a stoping 
width of 61 in. I t  was sta ted  th a t a  full-time 
geologist, under the supervision of Dr. L. 
Reinecke, has been engaged to  make a  study 
of the deposit a t the mine and its relation 
to similar occurrences in other parts of the 
W itwatersrand.

Geological Survey.—Dr. A. W. Rogers 
has retired from the post of D irector of 
Geological Survey. During his term  of 
office as Director, great strides were made in 
ascertaining the extent of the mineral 
wealth of South Africa. Dr. Rogers came 
to South Africa in 1896 to join the Geological 
Commission of the Cape, of which he later 
became Director. At Union he became 
Assistant Director of Geological Survey, and 
was appointed Director in 1915. His successor 
has not yet been appointed.

oiority of tlleresult from the decision by  a m i aniended 
open-cast miners to support , ■  ta t ion 
scheme for further drastic ^  m arke[ 
output. On th a t day  there 'vaS"  ho wanted 
in Singapore, and Chinese mmei 
to sell ore found[ th e y  companies 

quotation from e sm themselvesd, — ...........- lt tnemse
and consequently could not p ^  
in funds for the Chinese festival aue the

1POH
June 10.

Tin Sales and R estriction.—The news 
received here early on June 7 of the 
tem porary suspension of the London tin  
m arket, and the reasons for tha t action, 
has made a grave impression and tends to 
nullify or a t least to minimize any 
strengthening and hopeful effects th a t might

following day. The only other « x a s m  a 
the last 25 years when no m arket for tin m 
Singapore has been announced was on the 
declaration of war in 1914. On the same 
date there was a m eeting of Perak Chinese 
miners in Ipoh, which was attended  also by 
the W arden of Mines, Perak, and by 
Mr. T. R. A. W indeatt, th e  la tte r  of whom 
explained the modified scheme under which 
open-cast mines would be dealt w ith under 
three categories by  which differentiation it 
is proposed to m eet the  necessities of 
producers in different circum stances. The 
High Commissioner sent a  message by 
telegraph to the W arden of Mines expressing 
his hope th a t th e  Chinese producers would 
support this new scheme, adoption of which 
he considered would be in  th e  best interest 
of the whole m ining in d u stry  of Malaya, 
This m eeting decided by  a large majority 
in favour of supporting the modified schem 
which covers a  period of twelve months 
from the end of the curren t m onth . Undr 
this scheme m iners in category (B), who 
not entirely  suspend production du: 
Ju ly  and August, are to  be lim ited to 25s 
of their quotas for a  defined period 
12 m onths from  Ju ly  1, and those wta 
suspend production during Ju ly  and August 
(Category A) will be g ran ted  quarterly 
quotas to  produce and  export 30% of their 
assessment for the following 10 months. 
By th is arrangem ent producers in both 
categories will have the right to  the same total 
production during the year from  July 1 
In  a th ird  category (C) provision is made, 
for Chinese mines only, which m ay elect 
to produce and export 2 7 |%  of their assess
m ents during the same period of twelve 
m onths, and in their case the 2 |%  excess 
over the quota perm itted  to  mines in category 
(B) will be adjusted  b y  deduction when 
quotas are eventually  increased 

A feature of the  discussions rrirre. 
spondence on the subject of tlle , f 
more drastic restriction has k +n t 
European and Chinese producers n'en if 
often referred to  as if only Chin ve . B 
were producing from open-cast m fSe m ineri

nes, which
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qonty oiit would be expensive to keep pumped out 
d\e a-meand in good working order during a  two 
lunitatiomonths’ stoppage of production. But there 
,uo tin.mare well known examples of European
' s  whoW’owned mines of this type, such as Sungei 
;ou\d xwtBesi mine in Selangor, and the Idris 
tang corujdydraulic and Lahat Mines in Perak. The 
l put tWpahang Consolidated Company’s mines in 
festival iipahang would be even more adversely 
other occtffected by complete stoppage of output, 
omiket¡Every possible facility for “ grouping” 
lOmood '«is /ill be granted to all mines holding 

■ ^"Certificates of Production. These facihties, 
of Merab owever, are not intended to be used in 

" a s  attendedaich ways as would cause discharge of labour, 
Perak, tu t only so th a t labour and plant m ay be 

eu. the latter oimployed to the best economic advantage, 
eo scheme under Labour.—The reduction of quotas from 
M be dealt w itij%  to 33$% of assessment, which took 
which difiereifefect from the beginning of June, has 

ifft the necegssulted in some discharge of labour and 
:nt circumstaiEinsequent repatriation of Chinese, bu t the 
t sent a meK.amber claiming repatriation has been much 
1K b of Mines etf'eater than would result from discharge of 
Chinese producers ine labour. A false report was spread in 
cheme, adoption oî rak to the effect th a t any Chinese applying 
dbe in the bestir the Protector of Chinese, Perak, would be 
in.g industry "i \patriated a t the expense of the F.M.S. 
d d  by aiargeic) v e r n m e n t > with  the result th a t suddenly 
■tin? the modified.;ndred.s of men and women, not a few of 
rericd of twelve nl o m  were of the “ sq u a tte r” or m arket 
e current month, rdener classes, swarmed round the 
; in c^rv ffi),Ptectorat e offices every day. Notices 
end production've now heen issued to the effect th a t 
... (  ij^j.iatriation is confined to men unfit to work
:or a defined pd *hose able show Proof th a t they 
j ,. j ^  both unemployed and destitute. A free 
•,- A, .p  to China at Government expense would 
i dunng J ve obvious attractions for m any Chinese,
: J  ^an \ ; becially as few have any idea of the 

-3Perate condition of large numbers of the 
e folio™; pulation in tha t country. In  the neighbour- 
lent producers 0̂d cent res 0f population there are
t h e  r i g h t  to t h e - vayS m any “ squatters ” (occupiers of 
the yearlr - .te or other land to which they have no 

y (C) provision ̂ e, pay a smajj annuap licence fee or 
only, which ^  Government for cultivating

orf 27|% -; >und). In mining districts they help to 
same Per‘cii '= p local foodstuffs cheap and plentiful, 
r case the \  q form a reserve of casual labour for all 
fj to mines 0f m infng; estate and public works. 
by deducti»‘ e 20gS 0f m any of these people through any 
¡creased. stake would be bad business for them  and 
issions ana ^his count ry even as things are at 
of the nAsen t.
as been D ecen tra liza tio n .—-There has been an 

icers hai'Ggigj announcement th a t the Secretary of
inese tor ^he Colonies proposes to  send 

t mines, if!

Sir Samuel Wilson, Perm anent Under
secretary  of State for the Colonies, to Malaya 
for the purpose of discussing with the High 
Commissioner, the Rulers, and others the 
proposals to decentralize certain public 
services. Sir Samuel cannot leave for Malaya 
before the end of September, on account of 
the absence of the Secretary of State a t 
Ottawa. I t  is evident from this announce
m ent th a t the home authorities have realized 
the gravity of the changes proposed. Even 
if the headquarters of such an im portant 
branch of the public services as the Mines 
D epartm ent were to  remain in the Federated 
Malay States the useful influence of its 
presum ably well-informed chiefs would be 
minimized if they were not in sufficiently 
close communication with the heads of the 
adm inistration in these States.

K A L G O O R L 1E
M ay  20.

Wiluna D evelopm ents.—A part from the 
value of its increased gold output, the 
greatest uplift the mining industry of this 
S tate has had recently is the discovery and 
development of an entirely new lode on the 
W iluna gold mine, officially term ed the 
No. 2 W est Lode. The fact th a t an ore- 
body a t least 1,000 ft. in length, in places 
50 ft. in width and of a payable grade, is 
ready to be developed from the grass roots 
to the 700-ft. level, shows what possibilities 
there are not only on the W iluna field but 
in others when the services of a  high-class 
mining geologist can be employed, and 
funds made available to  carry out his 
recommendations.

Lake View and Star.—Similar satis
factory results have been attained on the 
Lake View and Star a t Kalgoorlie, where 
a number of shoots of ore h itherto  unknown 
have been discovered by boring, as the result 
of scientific study of the ore-bodies. The 
task  undertaken by  this company to  prepare 
to mine and trea t 30,000 tons a m onth 
from old mines was indeed a big one. I t  is 
gradually approaching th a t figure. In 
April 23,555 tons of Company’s ore and 
4,949 tons from the tributers totalling 
28,504 tons show th a t the mill is almost up 
to the capacity asked for. W hen the last 
wet crushing unit is in commission there will 
not be any difficulty in treating  the tonnage. 
Development is being pushed on, and as 
the tributers drop out the mine tonnage 
will increase. This will be made more possible
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when the Chaffers main hauling shaft is 
ready. This is being cut down to take 
a greatly increased tonnage. Meantime 
the Ivanhoe and Horseshoe No. 2 Shafts 
have had to cope with the quota already 
reached. Quite a remarkable achievement, 
considering the size of these shafts. Not 
only has the successful development and 
extraction of this tonnage been a.ccom- 
plished, but by improving the grinding 
section and floating all of the sulphide and 
telluride ore, costs have been m aterially 
reduced, as the result of which a grade 
several pennyweights per ton lower can be 
successfully treated, than it could have been 
in the past, thus greatly increasing the 
potential ore supplies of this company.

Boulder Perseverance.—The Boulder 
Perseverance has its new additions to the 
plant nearly completed, whereby roasting 
will be eliminated and the gold solution 
effected by bromocyanide, which with new 
conditions and a greater knowledge of the 
reactions and their effect, costs are expected 
to make it a competitor with froth flotation 
for Kalgoorlie ores.

D evelopm ents at Other P roperties.— 
Other mines a t Kalgoorlie have by  these 
successes been heartened to  carry out 
prospecting development work, notably  the 
Great Boulder and N orth Kalgoorlie, w ith 
encouraging results in the opening up of new 
ore shoots. The advent of the Broken Hill 
Proprietary in its search for gold mines in 
this State has shown the possibilities th a t 
are expected to exist. The opening up of 
the Hamans N orth a t the north  end of the 
field by this company after years of idleness 
m ay mean much. The option on the E n ter
prise group of leases will mean the testing 
of the deeper ground to  the west of the 
North and South Kalgoorlie mines. The 
search for options on promising properties 
throughout the State by  this company 
has given an incentive to m any prospectors 
to look for suitable mines to  be developed. 
The sinking of the main shaft on the Sons 
of Gwalia following on the very successful 
development of its main and new ore-bodies 
will mean m any years more life to this 
m ainstay of the northern field. W ork 
has recently been started to test the 
Lancefield ore-body by boring at greater 
depth. If  successful capital will be available 
to reopen this mine, which had a fine record 
a t a time when the treatm ent of refractory 
sulphide ore was not known so well as it is 
to-day.

BroadLess-K now n F ields.— On the ,.
Arrow field a num ber of smaller pr P 8
syndicates are a t work w ith v a r y in g  s 
the best being obtained in the *̂ra , 11 a
portion o f  the field, where a S t a t e  a erj 
has been crushing alm ost c o n t i n u o u s  } for 
months, and the results o b t a i n e d  nearly all 
go back to prospecting and development. 
The same m ay be said o f  the Meekatharra 
field, although here the Ingliston Consols 
has been a steady producer for m any years, 
The premium and exchange have enabled 
it to trea t 5-dwt. ore a t a  profit. There are 
m any smaller shows in the vicinity—at the 
Magnet, Nalgoo, and fu rther north at 
Peak Hill and Nannine, where prospectors 
are m aking a good living. On the Yilgara 
field, from Glenelg Hills in the  south up to 
Southern Cross, there are several publie 
crushing plants, dealing w ith  ore of good 
grade of picked m aterial. A t Westoma the 
Princess Royal is the only com pany a t work, 
Development is proceeding below the No. 2 
level, w ith satisfactory  results, and with 
a gradually growing reserve of profit 
ore won. F u rth e r n o rth  near BuUM 
there are a num ber of prospectors, and at 
Golden Valley the Radio and Radio Deep 
mines produce a very handsom e profit foi 
their owners.

P rospecting .—Despite the  dryness 
the past sum m er, more prospectors hair 
been out th is year than  for m any years pa: 
Although no new finds of any  im ports 
have been m ade, m any old m iners who h a  
been driven off their farm s owing to the là' 
in the price of w heat have been able to eaa 
a living. Thus the prospects of mining 
gold in th is S tate  help to  m itigate the losse 
in the other prim ary industries, wheat and 
wool.

BR ISBANE
M ay  23.

M ount Isa.— O perations a t the mb 
and smelter on the Mount Isa  field, accord® 
to official reports, continued to  run smoothlj 
during April. Good progress was being mad; 
with the erection of the new plan t and tb 
original Dwight-Lloyd furnaces were beini 
improved so as to  bring them into line wit! 
the new ones in course of erection 1 
underground work the seven Mnrv-holi 
on the Black S tar lode haVe 
continuously operated and the same
said regarding the shrinkage stopes
main lode at the No. 4 level ^ ^  °gja(
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ve Bi Rock section. In  the la tte r section, too, 
jrospec; in the same level, the G40 winze, which is 
mg suet being sunk to connect w ith the H40 rise 
OraBi from the No. 4 level, was advanced during 

tate 1» the m onth to 86 ft. At 35 ft. the H50 
tmuousli winze connected w ith the 151 rise, and the 
aed neai'; main lode stope a t the No. 4 level is being 
develop- extended south on the 25-ft. south level, 

e Meefc; The foot-wall a t the G40 north and south 
gllston ( level holed through to the G42 cross-cut, 
ior mar and lateral development is now in progress. 
,e have; The G42 west cross-cut has been completed, 
profit.. Ik and the G38 cross-cut begun towards the 
e vidmhs lode. F urther work below the surface 
Maei if- has been the completion, in the Rio Grande 
"here pr® section, of the drawing of the main lode 
§■ On the 1 stope a t the No. 4 level and the continuous 
in the south stoping operations on the middle lode, 
are several At the No. 4 level in the same section the 

; rvith ore t: foot-wall south of the No. 1 hanging-wall 
i At W ests stopes were worked without interruption, 
ly companyi Also, the development of the pyrite lode 
m g  below  tk was continued to the north  and south.
• Results, at: Diamond drilling has been continued both 
serve of pro: from the surface and from underground, 
orth near i.The No. 2 Crystalena bore-hole has been 
prospectors completed at 334 ft., and the plant removed 

lio and Rail ^he Crystal leases immediately to  the 
handsome prsouth  °f Lawlor shaft. The Crystal 

‘ No. 1 bore-hole was a t the end of April 
. . down 181 ft. In underground drilling the

. . „No. 51 east bore-hole from the No. 3 inter-
y . ; m ediate level on the Black Rock lode,

1 or, ■;'"which was used to test a faulted section, 
15 u ^  ¿has been finished.
' * 3  Mount Isa Coke.—The Queensland 
;'r ' " Government has decided th a t the coke ovens
lave been a a erec(-ecp for p le m anufacture of coke
rospect» o —for Mount Isa Company shall be placed
to mitigate. a t g owen> which is the next port south of 
industries, Townsville and about 700 miles by rail 

from Mount Isa. The people a t Collinsville, 
Bowen coalfield, which is 50 miles from 

UP Bowen, were expecting the ovens to be placed 
^  „ a t the State mine on tha t field, but the port

of Bowen has been chosen as the more 
■ations at '¿suitable, the chief factor in its favour being 
,nnt Isa6^ convenience and economy in the handling 
jjjued t o o f  the fuel and electric power supplies. 
igressvi¡as^The estim ated cost of the coke ovens 
>new plait ($50,000) has already been voted by Parlia- 
maces *m ent and work on them  is to  be started  
hem infd immediately. Besides for the Mount Isa 
of erect mines, coke will be available for the Chillagoe 

¡even g^State smelters, and for other purposes in 
lave ag^North Queensland. I t  is reckoned th a t from 
/ the #20,000 to 30,000 tons of the fuel will be 
- stopes1 required annually.
1 in the

M ount Wandoo M ine.—At the newly 
discovered gold mine a t Mount Wandoo, 
in N orth Queensland, development work 
has been continued since the lessee, Mr. Alex 
Macdonald, left for England, bu t no crushing 
has been reported. According to reports 
supplied to the district mining warden, 
there were in April eighteen men employed 
underground and twenty-seven on the 
surface, but, on account of the shortage 
of water hampering the surface work and 
the installation of more machinery a t the 
mine, it was intended tem porarily to reduce 
the num ber of employees to twelve. At 
latest reports the main shaft was down 
130 ft., and levels are being driven east 
and west from th a t point. Both drives are 
stated  to be still in ore of high value. A 
cross-cut, which has also been pushed in 
from the bottom  of the shaft, has in ter
sected three definite ore-bodies in a distance 
of 21 ft. from the bottom , and it is stated 
th a t further ore channels seem likely to 
be encountered. The intervening “ bone ” 
between the ore channels varies in value 
from l \  dwt. to  over 1 oz., and the manage
m ent hopes to be able to stope a w idth of 
20 ft. carrying high values. A quantity  
of about 2,000 tons of ore is available for 
the battery , but owing to the scarcity of 
water, milling operations seem likely to 
be delayed.

C loncurry Copper M ining.—In the 
Cloncurry district, in north-west Queensland, 
work has been resumed at the three Mount 
Elliott mines—Mount Oxide, Dobbyn, and 
Orphan—which had been held up for some 
m onths by a strike and which are in the 
hands of tributers. The privately owned 
Trekelano, which had, owing to  the low 
price of copper, also been shut down for 
some time, has resumed operations, and 
last m onth sent 560 tons of ore to  the 
Chillagoe smelters. At the Mount Oxide 
ore extraction has begun and repairs are 
being made to the 80 miles of road over 
which the ore from this mine is conveyed 
to the railhead a t Dobbyn. In  the Dobbyn 
mine a lode in the south shaft is being 
exploited and is showing a development 
of 4 ft. of rich ore, while in the north shaft 
development is taking place on ore of a 
satisfactory grade about 1 ft. in width.

Mount M organ.—Another definite 
move is on foot to again work the once 
famous Mount Morgan mine on a large scale. 
The proposal now is to spend on this mine 
a portion of a  sum of £620,000 which the
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Federal Government is making available 
in this State for unemployment relief. 
Mr. W. N. Gepp, formerly chairman of the 
Migration and Development Committee, 
has been commissioned by the Federal 
Government to report on the scheme. 
He has already visited the mine and his 
report is expected within a week or so. 
I t  has been proved by diamond drilling 
and assaying th a t there are 700,000 tons 
of payable ore in the mine, and the general 
manager of the new Mount Morgan Company 
(Mr. A. A. Boyd) has asserted that, w ithout 
any direct Government assistance, but with 
a guarantee to the bank of ¿35,000, he could 
s tart in immediate employment from 200 
to 300 men.

F .R .S . in  1901, Professor G r e g o r y  was a • 
London and M elbourne and L L .D . o t c nriPtv ’ 
and a p ast P resident o f th e  Geological Y,
of w hich he had  been  aw arded both tn  s  y
M edal (1905) and th e  L ye ll F und (1892). 
a recognized au th o r ity  on m ineral deposi1 
those of copper and gold , and  w as one of 
m ainta in  th e  p lacer th eo ry  o f the  
gold  m ines of th e  W itw atersrand. ill
probably be b est rem em bered  for his w ork  in  the 
great rift v a lley s in  E a st  A frica, a lthou gh  his 
fam e as an  exp lorer and  antiquarian is equally 
w orld w id e. H e had tra v e lled  ex ten siv e ly , n o t only 
in  E ast A frica b ut in N o rth  A m erica, Australia, 
T ib et, and  in  th e  A ntarctic .

PERSONAL
J o h n  A. A l l a n  has been  elected president of th e  

C anadian In stitu te  of M ining and M etallurgy.
P e r c y  A s h m o r e  has returned from  W est A frica.
H . B r e r e t o n  B a k e r  is retiring from h is p osition  

as D irector of th e  C hem istry D epartm ent of th e  
Im perial College and from  th e  chair of th a t  facu lty  
in th e  U n iversity  of London.

C h a r l e s  A. B a n k s  is here from  N ew  G uinea.
W a l t e r  B r o a d b r i d g e  is  hom e from  W est A frica.
P . C. D e l a i t r e  is returning to  F rench  Equatoria l 

A frica from  Paris.
W . P. F o u l k e s  i s  hom e from  Chile.
W . A. H a r d y  is returning from  India.
P r e s t o n  L o c k e  has returned from  W est Africa.
C. E . E . P a r g e t e r  is  return ing from  U ganda.
G e o r g e  C. R i l e y  has returned to  Canada.
A l e x a n d e r  R o d g e r  is  returning from  Spain.
J. G. R o ss is  here from  Canada.
J. H . S o u t h w o o d  is  returning from  Sierra L eone.
D . A. T h o m p s o n  is returning shortly  to  W est 

Africa.
W . E . T h o r n e  h a s  returned from  Colom bia.
G. W . E a t o n  T u r n e r  is hom e from  th e  Gold  

Coast.
J. G. W a l l w o r k  has l e f t  f o r  B ritish  Guiana.
A. B . W a t s o n  i s  hom e from  N igeria.
W . J. W i l s o n  i s  r e t u r n i n g  f r o m  N i g e r i a .
H . W . Y a t e s  i s  hom e from  France.

R i c h a r d  D a v e y ,  who died o n  June 11, w as 
an experienced m etallurgist, especia lly  in  th e  
treatm en t of certain  com plex ores o f copper, lead , 
zinc, t in , etc . H is early  work w as in  France, 
later in South  W ales and Ita ly , and his consu ltin g  
work took  him  to  Germ any, Sweden, R ussia, and  
N orthern Rhodesia.

J o h n  W a l t e r  G r e g o r y  m et w ith  h is death , 
early  in  June, at th e  age o f 68 , by  drow ning in  
th e  rapids of Pongo de M ainique, on th e  R iver  
Urubam ba, w here he w as carrying out geological 
research on th e  A m azon basin. Dr. Gregory 
w as, at the  tim e of his death, Em eritus Professor  
of G eology in  th e  U n iversity  of G lasgow, hav in g  
from  1904 to  1929 been Professor. Prior to  th is  
he w as in  th e  chair o f th a t facu lty  at M elbourne 
for four years, during part of w hich  tim e he was 
Director of th e  G eological Survey, V ictoria. E lected

TRADE PARAGRAPHS
E d g a r  Allen a n d  Co.,  L td . ,  of Im p eria l Steel 

W orks, Sheffield, in  th e ir  E dgar A llen N ew s for June 
have an article describ ing w ith  severa l illustrations 
th e ir  centrifugal v ib ra tin g  screens, w h ich  were 
m entioned  in  these colum ns in  A pril last.

D e n v e r  E q u ip m e n t  Co.,  o f  1419, 17th Street, 
D en ver, Colorado, have issu ed  lea fle ts  drawing 
a tten tio n  to  th e ir  u n its for p lacer gold  concentration, 
to  the ir  Sub-A  flo ta tion  m ach ines, Sub-A  flotation 
cleaners, and an au tom atic  sam pler for w e t or dry 
m aterial.

B u r e a u  of I n f o r m a t i o n  on  N ickel  of th e  Mond 
Nickel C o m p a n y ,  L td . ,  o f  T ham es H ou se , London, 
S.W . 1, publish  a lea flet o n  th e  su b ject o f spades and 
sh ovels m anufactured  from  n ickel-chrom ium  steel, 
w hich  g ives particu lars o f  th ese  im plem ents  
m ade b y  H a r d y p ic k ,  L td . ,  o f Sheffield .

G e n e r a l  E le c t r i c  Co., L td . ,  of M agnet House, I 
K in gsw ay , L on d on , W .C . 2, in  th e  G .E .C . Journal 
for M ay h a v e  an  article  d escrib in g  th e  electrical | 
eq u ip m en t and m in in g  p la n t a t M o u n t  Isa  Mines, 
w h ich  includes reference to  e lec tr ica l p la n t o f their I 
m anufacture and m ech a n ica l p la n t m adę b 
F raser and  C halm ers E n g in eer in g  W orks.

H a d f ie ld s ,  L td . ,  o f E a st H ecla  W orks, Sheffield, 
w as v is ited  b y  m em b ers o f  th e  In s titu tio n  o f Mining I 
E n gin eers on  th e  occasion  o f th e  Sum m er meeting I 
in  Sheffield la st m onth . I t  is  n o t necessary to 
describe here w h a t th e  v isitors saw  sin ce th e  works 
h av e  a lread y  b een  d escribed  in  th e se  columns, 
n o ta b ly  in  th e  issue o f Ju n e, 1927. A ll the 
H adfields m in in g  sp ec ia lities  w ere b rought to  the 
n otice  o f th e  v isito rs , p articu larly , o f course, those 
of in te rest  to  co lliery  en gin eers.

M in in g  a n d  I n d u s t r i a l  E q u i p m e n t ,  Ltd.,  of 
11, Sou th am p ton  R ow , L on d on , W .C. 1, report 
h avin g  received  th e  fo llow in g  orders For 
E ngland  : One 3 in . b y  28 in . H ard inge pebble
m ill for unnam ed  d u ty , and  o n e 3-roller “  Baby" 
R aym on d  m ill for flowers o f su lphur. For France: 
One 4-roller R aym ond  m ill for barytes, one 
3-roller R aym on d  m ill w ith  h e a v y  rolls for barytes, 
and on e N o. 00 R aym ond pulverizer. For Spain: 
Three 2 in . “ Grit ’’ pum ps for gold . F or Finland; 
One N o. 1 R aym ond  p u lverizer for lim e

S v e n sk a  E x p o r t  A k t ieb o la g e t ,  of Stockholm, 
Sw eden (L ondon R ep resen tatives c  a
S t r u t t ,  L td . ,  o f 25 , V ictoria  Street,' S W ° h  have 
issued  a b ook let g iv in g  som e inform'o+-‘ -u 
hollow  m ining  drill stee l T his, after^ l0n  abl U 
com m on causes o f breakage o f driU.Sf„ u ssm g '̂  
from  cracks form ed in  th e  core and' . resu^ in̂  
proceeds to  in d ica te  th e  essen tia l a d v Ŝ ea  i 
th e ir  Sw ebo stee l. T his it  is  claim ed k  an':ag€S ot

1S U n e q u a lle d
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es, Sub-tfi11 th a t  it  is rolled on  a  hollow  core and th a t the  
pier for wetcore m ay  he m ade o f non-corrosive stee l or of pure 

" charcoal iron, according to  w hether or n o t the  m ine  
iickeldltl ,wat er *s corrosive.
nesHons I P e t te r s ,  L td.,  of Y eovil, during th e  w eek  M ay 30 
objectok-i0 June 4 opened  the ir  w orks to  receive v isits from  
kekhromtta num her o f users o f pow er for industria l and other  

. , purposes. T he fo llow ing are am ong the  principal 
L rr ?,'m a n u fa ctu res of th e  firm of in terest to  readers of 

fVm .t rhe hlAGAZiNE, w hich  were exh ib ited  to  th e  v is ito rs:—  
> ° 4*5“  A tom ic D iesel cold -starting o il engines in sizes 

e X rom y  ^o 400 b .h .p . in  one to  six  cylinders. Surface- 
loing tie » gn ition  m edium -com pression o il engines from  5 to  
Mount biljg b .h .p ., M ty p e  o il and petrol engines in  sizes of 

: t r i c a l p l a n t 2 ,  3, and 5 b .h .p ., and air-cooled petrol engines  
1 plant E ,f  2 and 4 h.p. for d u ty  such  as driving electrical 
mg Works, Generators or centrifugal pum ps.
:1aWorks, t V a c u u m  Oil C o m p a n y ,  L td. ,  o f Caxton H ouse, 
IflstititioiioliLondon, S.W . 1, h ave published N o. 7 of their  
ie Summer «Gargoyle Technical Series, w h ich  deals w ith  wire 
is not necess-opes, their  care and treatm ent. A fter d iscussing  
1 saw since ttethe m anufacture o f th e  rope and various ty p e s  of 
i in these ttioil em ployed  the  w ork leads up to  th e  lubrication
re, 1 »/• 
were tont 
arly, of cor 
is.
q u ip m e n t ,
don, W.Ł 
wing 
s.
ne 3-roller

W alker  B r o th e r s  (Wigan),  L td.,  of Pagefield  
Iron W orks, W igan, h ave supplied additional 
in form ation  concerning th e  tw o air-compressors 
th e y  recently  bu ilt for D aggafontein  M ines, to  
w hich som e reference w as m ade in th e  article on  
th a t property in the  M ay issue o f th e  M a g a z i n e .  
One of th e  in sta lla tion s is illustrated  in  th e  p hoto
graphs on th is page and th e  follow ing are brief 
particulars :— The se t has a free-air cap acity  of
10,000 cu. ft., d elivering on a final pressure of 85 lb. 
per sq . in. w ith  a steam  pressure of 140 lb. p ersq . in ., 
although th e  engines are sufficiently strong to  
w ithstand  160 lb ., w hich w ill be the  increased  
pressure w hen running a t a speed of 84 r.p.m . 
The engines are the  horizontal com pound steam  tw o-  
stage air-com pressing ty p e , having high pressure 
steam  cylinders 28 in. d iam eter and low  pressure of 
56 in . w ith  corresponding air cylinders o f 32 in ., 
and 53 in . b y  4 ft. 6 in . stroke respectively .

Iif th e  rope, its object, th e  m ethod of application  of  
a ubricants, and the  essentials of a correct lubricant 
sior th e  purpose. This w ork is illustrated  w ith  

photographs of m ine headgear and diagram s of  
Ilinethods for th e  continuous lubrication of stee l 
, vire rope and has brief particulars o f the  different 
liilasses o f ropes for such  purposes as w inding, 
naulage, casing  lines for oil w ells, etc.
S R u s to n  a n d  H o rn sb y ,  Ltd.,  of L incoln, in a  
beaflet w h ich  th e y  are issu ing em phasize th e  fact  

1Jfor bantŝ hat th e  t it le  D iesel engine is being w id ely  applied  
y  rolls for^ticorrectly. T h ey  p oin t ou t th a t th e  D iesel engine  
rizer. Foi*s th a t w hich receives its  fuel b y  m eans of 
■Id f?orFiom Pressed-air pum p w hereas th e  R uston  oil 
r lime. :n§3n e> as also a num ber of o ther heavy-o il engines, 

0f  stothre airless in jection  engines and are d evelopm ents 
': SeeII’f th e  original A kroyd-Stuart p atents d atin g  from

S.W. 1),1890. These p atent rights were tak en  over b y  
’¡jnation H ornsbys w ho orig inally  m anufactured th e
discusstHornsby-Akroyd engines. In  o ther words the
steel resaiirless in jection  engine is d efin ite ly  B ritish  in  
id spreaorigm and th e  nam e D iesel should n ot rea lly  be  
ivantapapplied to  it.
> uneqM

W a l k e r  B r o s . A i r -C o m p r e s s o r .
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B r i t i sh  B o i le r  C i r c u la to r s ,  L td.,  of 8 , Broad- 
w ay, W estm inster, London, S.W . 1, publish  som e 
particulars describing their p atent circulators for 
im proving th e  steam  raising cap acity  of Lancashire 
and Cornish boilers. The circulator is fixed in 
position  b y  m eans of chains and adjusting screws 
encircling the  flues and can be fitted in  a few  hours, 
no interference w ith  the boiler structure itself 
b ein g  necessary. I t  consists of a ligh t form  o f steel 
construction  and th e  top  p late of th e  circulator m ay  
be easily  rem oved to  g ive access to  th e  iusib le  p lug  
w ithou t disturbing the  position  of the  circulator. 
It  is claim ed on behalf of it th a t an increase of 
overall boiler cap acity  b y  10% is obtained  and from  
5 to  10% sav in g  in fuel consum ption  ; also greater  
e la stic ity  in  steam  raising since all cold w ater can

ty p e  m ining locom otives, one such  b ein g  a five ton  
m achine w ith  a drawbar pu ll o f 2,000 lb.

R u s t o n - B u c y r u s ,  Ltd.,  of L incoln  have ju si 
issued  a new  catalogue describing the ir  OA-ti z*  
yard W ard-Leonard electric  sh ovel. The essen tia l 
feature d istinguish ing th is sh ovel from  the others 
in  th is range of R uston-B ucyrus products is, of 
course, the  electrical equ ipm ent. T he digging, 
slew ing, and thrustin g  m otions are driven  by  
separate d .c. m otors. T he fields o f these m otors are 
separately  excited  and th e  arm ature circu its are 
directly  connected  to  the  arm atures o f three variable- 
voltage generators. There are no controls in the  
arm ature circuits, w h ich  are m ade up o f continuous  
copper circuits w ith  perm anent con n exion s. Thus 
absolute control of b o th  speed  and torque o f the

R u s t o n - B u c y r u s  W a r d - L e o n a r d  E l e c t r i c  S h o v e l  E q u i p m e n t .

be raised to  a uniform  steam  tem perature and  
w orking pressure in from  40 to  50 m ins.

G reen w o o d  a n d  B atley ,  L td. ,  of Albion W orks, 
Leeds, have issued a booklet describing their  electric  
locom otives for underground and other haulage  
purposes. More particularly th is deals w ith  b attery  
locom otives of which a num ber of different sizes are 
m ade, including those of flam e-proof ty p e  su itable  
for colliery  operations. The h eaviest is an eight ton  
w ith  a drawbar pull of 2,100 to  2,600 lb. A nother  
is  a  three to n  w ith  a drawbar pull of 600 to  1,200 lb ., 
several of w hich are operating at th e  present tim e  
in  W estern Australian gold m ines, and a sm aller  
ty p e  is a I f  ton  tram m ing or gathering locom otive  
w ith  a pull of 360 to  700 lb. A specia l feature of 
these locom otives th a t m ay be noted  is th e  cast stee l 
axle b ox  fitted w ith  roller bearings and carried in  
m achined guides w ith  renew able facings, th e  frame 
being supported on double helical springs and  
provision  m ade for grease-gun lubrication. The  
controller is of the cam  contactor typ e . A nother  
feature is th a t th e  driv ing m otor and axle are of 
u n it construction . Particulars are given in  th e  
book let of th e  arrangem ents for recharging batteries 
and in  addition  there are som e details of collector

three m otors is  ob ta in ed  b y  vary in g  th e  field 
current of th e  generators con n ected  to  th e m  and 
for th is reason lig h t, eas ily  op erated , drum  type  
controllers can be used. T hese are in  rea lity  only  
field rheostats th a t  handle v ery  sm all currents so 
th a t th e  con tact fingers are n o t  sub jected  to  
burning and rapid wear. T he three generators are 
driven b y  a  squirrel-cage a.c. m otor designed  to  suit 
th e  electrica l pow er availab le. T he arrangem ent of 
th e  equ ipm ent is w ell show n in  th e  illustration. 
The fo llow ing are brief particulars o f  th e  electrical 
equ ipm ent :— The four-unit W ard-Leonard set 
consists of— One 100 h .p ., 1,450 r .p .m ., three phase, 
squirrel-cage induction  m otor, one 55 k .w ., 250 volt,
1.450 r.p.m ., d .c. h o ist generator, and tw o  20 k.w., 
250 v o lt, 1,450 r.p .m ., d .c. sw in g  and thrust 
generators. T he exciter  se t is a  4'5 k .w ., 125 volt,
1.450 r.p.m ., com pound-w ound generator and a
6-5 h .p ., three phase, 50 cycle  squirrel cage induction  
m otor. T he h o ist m otor is a  60 h .p ., 230 v o lt , mill 
ty p e , m otor and th e  sw ing m otor is a 2 3 ’h.p., 
230 v o lt, 650 r.p.m . lik e  th e  h o ist m otor, th e  thrust 
m otor being sim ilar to  th e  sw ing. T h ey  also 
announce th a t th e y  h ave recen tly  received  an order 
for 13 excavators for R ussia, five of w h ich  are



JU LY , 1932 43

N o. 4 J-yard D iesel sh ovels, including sets of 
grabbing equ ip m en t, and th e  rem ain ing eigh t are 
caterpillar, m ounted  D iesel grabbing cranes, all of 
w hich  are fitted  w ith  R uston  and H ornsby engines.

V ic k e r s -A rm s t ro n g s ,  Ltd. ,  of E lsw ick  W orks, 
N ew castle-on -T yn e, have issued som e supp le
m en tary  inform ation  w ith  regard to  duralum in  
sk ips. In  th e  la st issue of th e  M a g a z i n e ,  as also  
elsew here in  th is issue, reference has been  m ade to  
th e  em p loym en t of these sk ips and cages w hich  
h ave been  satisfactorily  tried  ou t on a num ber of 
m ines in  South  Africa, n o ta b ly  at R andfontein . 
As has been  ind icated  elsew here th e  skips or cages 
are m ade o f a com posite construction  consisting  of 
duralum in b od y  bu ilt up ou t of p lates or rolled  
section s, r iveted  togeth er , w ith  fittings of steel and  
forged duralum in. T his is carried in  a m ild  steel 
bridle fram e ahd th e  inside o f th e  b od y  is lined  w ith  
rem ovable liners of m anganese steel. T he bottom s  
of the  skips have in m any cases been  lined  w ith  
L in atex  rubber lin ing, th e  product of th e  W ilkinson 
P ro c e s s  R u b b e r  Co., L td. ,  the  purpose of w hich  
is to  resist th e  abrasion and shattering due to  the  
im pact of th e  ore being dum ped from  loading shutes, 
in  add ition  to  w hich  th e  L in atex  has the  effect of 
preventing th e  aggregation of the  finer particles of 
th e  ore at th e  b ottom  of the  cage and their refusal 
to  fa ll ou t w hen tipping. In  addition  to  skips for  
vertica l shafts, sim ilarly lightened  skips have been  
constructed  for use in  inclined  shafts. These skips  
are guided b y  rollers running on guides fixed to  the  
sh aft side, th e  rollers being of steel m ounted on steel 
shafts carried in  bearings of w hich  th e  housings are 
m ade from  duralum in forgings. Particulars are 
given  of the  nature o f th e  treatm en t to  w hich  
duralum in is subjected  includ ing its heat treatm ent 
in course of m anufacture. In case of dam age to  the  
bod y of th e  sk ips com paratively  sm all deflections 
can  be repaired cold . More serious dam age is 
repaired b y  w arm ing th e  m eta l w ith  blow lam ps or 
in  extrem e cases d ism antling, repairing, and h ea t  
treatin g  subsequently .

METAL MARKETS
C o p p e r .— The copper m arket rem ained fa irly  

colourless during June u n til th e  close of the  m onth, 
w hen it  w as announced th at certain  b ig  producers 
were breaking aw ay from  the in tern ation al agree
m ent and th is threw  the  m arket in to  the m elting-pot. 
T he q uotations o f Copper E xporters had on ly  
nom inal significance during the  m onth  and b y  the  
end o f  June outsiders w ere se llin g  a t dow n to  
5-15 cen ts c.i.f. Europe. T he A m erican im port 
d u ty  o f 4 cen ts per lb. cam e in to  effect during June. 
Standard prices underw ent o n ly  m oderate fluctua
tion s . Much in terest w as aroused b y  th e  announce
m ent th a t a b ig  B ritish  refinery is to  be erected  
forth w ith  at P rescot, Lancs., to  w ork on R hodesian  
b lister copper.

A verage price o f Cash Standard Copper : June, 
1932, ¿26 18s. 4d. ; M ay, 1932, ¿28  11s. l i d . ;  
June, 1931, ¿35  17s. 6d. ; M ay, 1931, ¿38  18s. lOd.

T i n . — V alues Were irregular at the  beg inn ing  of 
last m onth  and sentim en t received  a shock  w hen a 
b ig  m eta l brok ing firm failed  w ith  a large position  
open in  tin . A lthough th e  situ a tion  w as cleared up 
sa tisfactorily , a certain  am ount o f nervousness  
rem ained. Subsequently , how ever, th e  announce
m ent th a t th e  am ended B yrne schem e for further

in tensify in g  the  curtailm ent of production was 
d efin itely  going in to  effect on Ju ly  1 ten ded  to  create  
m ild optim ism , as did also the  liv e ly  exp ectation  
th a t supplies in sight w ould show  a m arked  
dim inution  over June w hen th e  m onth ly  sta tistics  
were published. Industrial dem and, how ever, 
rem ained rather subdued.

A verage price o f Cash Standard T in  : June, 1932, 
¿114 12s. l i d . ;  M ay, 1932, ¿122 7s. 6d. ; June,
1931, ¿108 Os. 8d. ; M ay, 1931, ¿104 8s.

L e a d . — The general drift o f values during June  
w as dow nw ards, w hich  w as o n ly  to  be exp ected  in  
view  of th e  continued  dullness of dem and and the  
fact th a t th e  unw ieldy surplus stock s already in  
ex isten ce are still being added to . Conferences of 
producers held  to  arrange further in tern ation al 
co-operation  in  th is in d ustry  have so far had no  
result. In the  U n ited  S tates sto ck s have grown still  
larger, b ut over th e  sum m er m onths even  more  
drastic output-curtailm ent w ill be w itnessed  there, 
so th a t th is ten d en cy  m ay be checked in the  near 
future.

A verage m ean price o f so ft foreign lead : June,
1932, ¿9 15s. ; M ay, 1932, ¿10 17s. Id . ; June, 1931, 
¿11 15s. 4d. ; M ay, 1931, ¿11 12s. 8d.

S p e l t e r . — On balance, prices have been fairly  
stead y  and sentim ent has rem ained com paratively  
cheerful, partly  on account of the stead y  d im inution  
in  the stock s reported as held  b y  th e  International 
Cartel. Industrial dem and generally  has, how ever, 
been unsatisfactory. In G erm any endeavours have  
been m ade b y  producers to  secure an im port d u ty  
as a m eans of protecting the industry  there, but this  
effort has proved unsuccessful ; the authorities  
are, how ever, apparently prepared to  grant the  
m ines and sm elters a  substantial annual grant, 
nom inally  repayable later on.

A verage m ean price o f s p e lte r : June, 1932,
¿11 14s. Id. ; M ay, 1932, ¿12 11s. Id. ; June, 1931, 
¿11 10s. 2d. ; May, 1931, ¿10 13s. 7d.

I r o n  a n d  S t e e l . — The chief even t la st m onth  
w as the raising of the  B ritish  im port d u ty  on pig- 
iron from  10 to  33^% , but th is has so far had no  
m ateria l effect on  business. Indian pig-iron, the  
chief com petitor of B ritish  pig, is s till allow ed to  
enter th is country free. Sentim ent, how ever, is 
more hopeful, partly  on expectation s th a t Em pire 
trade m ay be fostered b y  the discussions at Ottawa. 
A n encouraging sign  is the  decision to  blow  in tw o  
fresh hem atite  furnaces in the M iddlesbrough  
district. As regards prices, C leveland quotations are 
stead y , w ith the official m inim um  for N o. 3 foundry  
s t ill 58s. 6d., although less is accepted for Scottish. 
In finished steel, the  m ills have benefited  from som e 
R ussian contracts and a b ig  engineering concern  
has hopes o f book ing an order for a  large D anish  
bridge. The shipbuilding industry, how ever, is 
stagnant and the m ills generally  are in  w ant of 
business.

I r o n  O r e . — The continued  depression in the  iron  
and stee l industry  precludes an y  new  business of 
appreciable size in iron ore, especia lly  as m ost works 
are still covered for m onths ahead under old  
contracts. B est B ilbao rubio, how ever, rem ains 
a t about 15s. per to n  c.i.f.

A n t i m o n y . — The m arket has rem ained stagnant 
throughout the  past m onth  and prices have eased  
to  about ¿17 c .i.f. for Chinese regulus for forward 
sh ipm ent and about ¿22 10s. to  ¿23 ex  warehouse 
for spot.

A r s e n i c . — D em and is n o t im pressive, but prices 
are stea d ily  m aintained  at ¿22 5s. to  ¿22 10s. c .i.f.
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L O N D O N  D A IL Y  M E TA L P R IC E S.

Copper, Tin, Zinc, and Lead per Long Ton ; Silver per Standard Ounce ; Gold per Fine Ounce.

COPPER.
TIN .

ZINC
(Spelter).

LEAD. S IL V E R .

GOLD.S t a n d a r d . E lectro
l y t ic .

B est
Se l e c t e d .

Soft
F o r e ig n . E n g l is h . Cash. F or

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

June £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. d. d. s. d.
10 26 6 101 26 4 4* 31 0 0 29 5 0 112 2 6 114 12 6 11 10 0 9 11 3 11 10 0 16* 16* 112 9
13 27 4 4} 27 0 7* 81 5 0 115 2 6 117 12 6 11 11 3 9 10 0 11 10 0 16* 16** 112 8
14 27 3 9 27 0 7* 31 5 0 29 15 0 113 7 6 115 12 6 11 8 9 9 5 0 11 5 0 16* 10** 112 8
15 27 4 4* 26 19 4* 31 5 0 111 6 3 113 17 6 11 7 6 9 3 9 11 5 0 16** 16* 112 11
16 27 6 10* 27 1 3 31 5 0 __ 112 2 6 114 11 3 11 11 3 9 5 0 11 5 0 16** 16* 112 10
17 27 16 10* 27 10 7* 32 0 0 30 10 0 114 2 6 116 10 0 11 16 3 9 15 0 11 10 0 16** 17 113 1
20 28 3 9 27 16 3 32 0 0 114 12 6 117 2 6 U 12 6 9 13 9 11 10 0 16** 17 114 0
21 27 11 10* 27 6 10* 32 0 0

ccc 10 0 113 17 6 116 2 6 11 11 3 9 12 6 11 10 0 17 17 f t 114 5
22 27 12 6 27 6 10* 32 0 0 116 7 6 118 12 6 11 10 0 9 13 9 11 10 0 16** 16** 114 0
23 27 1 10* 26 16 10* 31 10 0 __ 114 17 6 117 2 6 11 8 9 9 11 3 11 10 0 16* 16* 114 2
24 27 5 7* 27 0 7* 31 10 0 29 5 0 114 2 6 116 7 6 11 3 9 9 13 9 11 10 0 16* 16ft 114 6
27 27 1 3 20 15 7* 31 10 0 110 7 6 112 12 6 11 3 9 9 8 9 11 5 0 16** 16* 114 4
28 26 16 3 26 11 3 31 10 0 29 0 0 n o 17 6 113 2 6 11 5 0 9 7 6 11 5 0 16* 16ft 114 7
29 26 1 10* 25 16 10* 31 0 0 114 17 6 116 12 6 11 3 9 9 7 6 11 5 0 16** 16* 114 8
30

Tnlv
25 10 0 25 4 4* 30 10 0 — 117 7 6 118 17 6 11 6 3 9 8 9 11 5 0 161 16ft 114 8

j  uiy 
1 25 13 1* 25 6 3 30 0 0 28 0 0 123 17 6 125 7 6 11 8 9 9 13 9 11 15 0 16ft 16* 115 0
4 26 8 9 25 13 9 31 0 0 121 12 6 123 7 6 11 8 9 10 0 0 12 0 0 16* 16 ft 116 0
5 27 3 1* 26 9 4* 31 0 0 29 5 0 123 15 0 125 8 9 11 15 0 10 5 0 12 5 0 16* 16 ft 116 5
6 27 6 3 26 16 3 31 0 0 __ 124 2 6 125 7 6 11 13 9 10 0 0 12 0 0 1 6 ft 16* 116 0
7 27 3 9 26 16 3 31 5 0 127 12 6 128 17 6 11 11 3 10 1 3 12 0 0 16* 16* 115 8
8 27 0 0 26 11 10* 30 10 0 29 5 0 126 12 6 128 6 3 11 16 3 10 1 3 12 0 0 16* 16** 115 7

11 26 18 1* 26 8 1* 30 15 0 — 124 17 6 126 7 6 11 11 3 10 5 0 12 5 0 17ft 17* 115 7

for high-grade M exican and £24 10s. f.o.r. m ines  
for 99% Cornish w hite .

B i s m u t h . — Q uite a  good  dem and is reported  at  
the  unaltered  official price o f 4s. 6d. per lb. for 
m erchant quantities.

C a d m iu m .— A  stea d y  b ut restr icted  inquiry  is 
m aintained , prices being about Is. l i d .  to  2s. per  
lb ., according to  qu an tity .

C o b a l t . — M etal is  s t ill priced officially a t 7s. 6d. 
per lb ., but dem and is slow  and th is figure is  
shaded for good contracts.

C o b a l t  O x i d e s . — C om petition  for th e  lim ited  
business th a t is  passing is keen  and prices are rather  
variable. H ow ever, about 4s. 3d. per lb. is  nam ed  
for b lack  and 5s. to  5s. 2d. for grey.

C h r o m i u m .— A b o u t  2 s .  9 d .  p e r  lb .  d e l i v e r e d  is  
s t i l l  q u o t e d ,  t h e  p l a t i n g  t r a d e  r e m a i n i n g  a  f a i r  b u y e r .

T a n t a l u m . — Current quotations are in  th e  n eigh 
bourhood of £15 to  £20 per lb.

P l a t i n u m . — D em and recently  has been  d istin ctly  
sm all, but supplies are strongly  controlled and prices 
rem ain unaltered at £9 9s. to  £9 15s. per oz. for  
refined m etal.

P a l l a d i u m . — The m arket is dull, b u t quotations  
are unaltered a t £4 to  £4 5s. per oz.

I r i d i u m . — O nly very  lim ited  q u an tities are 
changing hands, but sponge and pow der rem ain at  
£12 to  £14 per oz.

O s m iu m .— There is no change to  report, business 
being slow  a t th e  unchanged prices o f £11 10s. to  
£13 10s. per oz.

T e l l u r i u m . — Sales are restricted to  trifling  
quantities, for which som ew here about 20s. per lb. 
are obtained .

S e l e n i u m . — H igh grade black powder is stead ily  
m aintained  a t 7s. 8d. to  7s. 9d. per lb. (gold) ex  
w arehouse.

M a n g a n e s e  O r e . — D ead ly  dull conditions rule 
in  th is m arket, business b eing to  all in tents and  
purposes at a  standstill. Prices are nom inal at  
around 9d. to  9 |d .  per un it c .i.f. for b est Indian ore 
and 8 |d .  to  9d. c .i.f. for good 48% Indian and 
w ashed Caucasian, m inim um  50% Mn.

A l u m i n i u m .—-There is n oth in g  m uch m ov ing  at 
th e  present tim e, b ut prices are firm ly upheld  at th e  
old  lev e ls  o f  £95 for in g o ts and  bars and £97 for  
ro lling b ille ts , b o th  less 2 % d elivered .

S u l p h a t e  o f  C o p p e r .— Q uite a  good  dem and has 
been  in  ev id en ce for th is  article recently , b ut in  
sym p ath y  w ith  copper q u ota tion s prices h ave eased  
to  £16 5s. to  £16 15s. per to n , less 5% for E nglish .

N i c k e l . — D em and is v ery  m ediocre, b ut w ith  
ster lin g  easier prices here have been  raised to  £230  
to  £235 per to n , according to  qu an tity .

C h r o m e  O r e . — B usiness con tinu es m eagre, the  
h ea v y  falling-off in  the  R hodesian  o u tp u t b ein g  a 
good in d ication  o f th e  decline in  consum ption . 
P rices, how ever, are unchanged  a t ab ou t 80s. to  
85s. per to n  c .i.f. for  good  48% R hodesian  ore, and  
100s. to  110s. c .i.f . for 55 to  57% N ew  C aledonian.

Q u i c k s i l v e r . — W ith  th e  rem oval o f th e  10%  
im port d u ty  and a con tinu ed  lack  o f dem and prices 
h ave eased to  about £11 15s. per b o ttle  n e t  for sp ot  
m aterial.

T u n g s t e n  O r e . — D em and rem ains to  all in te n ts  
and purposes a t a stan d still and sellers are now  
offering forward sh ipm ent from  China a t dow n to  
1 Is. 3d. per u n it c.i.f.

M o l y b d e n u m  O r e . — A  v e r y  fair in q u iry  persists, 
but supplies are scarce and prices are inclined  to  be  
n om inal a t 37s. 6d. to  39s. p er u n it c.i.f.

G r a p h i t e . — T he m arket is  du ll, b u t q u otab ly  
unchanged a t  £16 to  £18 c .i.f. for good 85 to  90%  
M adagascar raw flake and  £17 to  £17 c .i.f . for  
90%  C eylon  lum ps.

S i l v e r . — June opened w ith  th e  m arket q u ietly  
stead y . T he C ontinent w as rather in clin ed  to  sell, 
b u t th is w as largely  offset b y  sm all purchases b y  
In d ia  and China. Spot bars w ere 16Jgd. on  June 1, 
m oving  w ith in  v ery  narrow lim its during the  first 
half o f the  m onth  to  16Jgd. on June 15. A  b etter  
to n e  w as seen  tem porarily  w hen A m erican  dem and  
accom panied  th e  stren gth en ing  o f th e  dollar, but 
w ith  th e  C ontinent st ill in clin ed  to  se ll, sp o t bars 
after tou ch in g  17d. eased again , c lo s in g  a t  1 6 |d .  
on  June 30.
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STATISTICS
PRODUCTION O F GOLD IN  T H E  TRANSVAAL.

R a n d .
E l se 

w h e r e . T ota l .

Oz. Oz. Oz.
June, 1931............................ 867,949 42,330 910,279
J u l y ....................................... 855,073 42,677 897,750
A u g u st................................... 872,198 44,645 916,843
September .......................... 870,822 45,603 916,425
O ctober ............................... 872,053 43,971 916,024
N ovem ber............................. 900,353 44,760 945,113
D ecem b er............................ 855,102 45,408 900,510
January , 1932 .................... 877,178 46,175 923,353
F eb ru a ry ............................... 890,688 46,096 936,784
March ................................... 869,711 44,301 914,012
A pril....................................... 914,017 46,018 960,035
M a y ....................................... 901,894 47,902 949,796
Ju n e  ..................................... 913,297 45,714 959,011

TRANSVAAL GOLD OUTPUTS.

Ma y . J u n e .

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

B ra k p a n .......................... 103,000 £155,125 107,000 £160,658
City Deep ...................... 84,000 21,637 84,500 21,789
Cons. Main R e e f ........... 70,300 23,099 71,000 23,657
Crown Mines................... 280,000 86,522 278,000 86,067
D aggafonte in ................. 41,000 £65,007 41,700 £66,197
D 'rb ’n Roodepoort Deep 50,000 15,613 48,000 16,009
E ast G e d u ld ................. 58,700 18,502 59,000 18,929
East Rand P.M............... 161,000 42,456 157,000 40,595
Geduld.............................. 86,500 27,477 83,000 26,621
Geidenhuis D e e p ........... 71,000 16,594 74,000 16,829
G lynn’s Lydenburg . . . 5,700 2,540 6,400 2,554
Government G.M. Areas 208,000 £408,056 208,000 £406,976
Kleinfontein ................. 53,300 10,039 51,600 10,298
Langlaagte E sta te  . . . . 80,000 £112,381 81,000 £109,856
Luipaard’s V le i ............. 34,500 8,644 33,400 8,395
Meyer and Charlton . . . 17,200 £18,166 16,000 £15,576
Modderfontein N ew .. . . 171,000 65,651 167,000 64,621
Modderfontein B . . . . . 77,500 21,853 75,000 21,166
Modderfontein Deep . . 44,600 21,619 44,400 21,570
Modderfontein East . . . 73,500 21,388 73,500 21,242
New State Areas . . . . 88,000 £181,853 89,000 £184,036
Nourse ............................ 71,500 21,137 69,500 20,751
Randfontein ................. 250,000 £291,999 240,000 £282,984
Robinson D e e p ............. 100,000 28,447 98,000 28,724
Rose D e e p ..................... 65,000 13,043 60,500 12,610
Simmer and J a c k ......... 81,900 21,843 78,000 21,977
S p rin g s ............................ 75,800 £163,191 76,100 £164,566
Sub N ig e l....................... 37,000 32,426 36,000 32,453
Transvaal G.M. Estates 19,100 5,422 18,500 5,255
Van Ryn ....................... 51,000 £46,029 50,000 £44,873
Van Ryn Deep ............. 69,000 £90,577 70,000 £92,702
West Rand Consolidated 96,500 £106,681 93,500 £103,438
W est S p rin g s ................. 75,000 £80,557 77,500 £80,839
W itw’tersr’nd (Knights) 68,000 £55,278 65,000 £55,461
W itw atersrand Deep . . 45,500 14,384 46,100 14,968

Values in S.A. currency.

COST AND P R 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. £
March, 1931.. 2,718,400 28 2 19 9 8 5 1,151,017
A pril................ 2,592,800 28 7 20 1 8 6 1,105,711
M a y ................ 2,751,400 27 10 19 6 8 4 1,149,105
J u n e ............... 2,698,100 28 0 19 7 8 b 1,140,399
J u l y ................ 2,771,400 27 10 19 6 8 4 1,155,466
A u g u st........... 2,799,800 27 10 19 5 8 5 1,159,382
S ep te m b er.. . 2,765,400 27 10 19 0 8 b 1,162,355
O c to b e r ......... 2,870,800 27 8 19 3 8 5 1,210,743
N ovem ber . . 2,726,720 27 10 19 b 8 5 1,144,208
December . . . 2,793,900 27 10 19 5 8 b 1,173,732
January , 1932 2,880,500 27 5 19 4 8 1 1,163,434
February  . . . . 2,775,400 27 8 19 6 8 2 1,133,212
M arch ............. 2,901,300 27 10 19 7 8 3 1,200,278
A pril................ 2,S83,500 27 9 19 5 8 4 1,196,011
M ay................. — — 1,228,198

NATIVES EMPLOYED IN TH E TRANSVAAL MINES.
G old

Min e s .
Coal

Min e s .
D iamond

Min e s . T o ta l .

June 30, 1931........... 207,209 13,286 3,345 223,840
Ju ly  3 1 .................... 208,155 13,512 1,817 223,484
August 3 1 ................. 209,409 13,563 1,705 224,677
Septem ber 30 ........... 209,424 13,276 1,626 224,326
October 3 1 ............... 208,987 13,061 1,517 223,565
November 30 ......... 209,270 12,882 1,429 223,581
December 3 1 ........... 211,552 12,260 1,402 225,214
January  3 1 ,1 9 3 2 ... 215,752 12,394 1,598 229,744
February 2 9 ............. 216,171 12,177 1,363 229,711
March 31 ................. 214,024 12,009 — 226,033
April 30 ...................... 214,334 11,943 — 226,277
May 3 1 ..................... 215,926 11,972 — 227,898
June 30 ...................... 217,077 11,833 — 228,910

PRODUCTION OF GOLD IN RHODESIA.
1929 1930 1931 1932

oz. oz. oz. oz.
Jan u ary ................... 46,231 46,121 45,677 42,706
F ebruary ............... 44,551 43,385 42,818 45,032
M a rc h ..................... 47,388 45,511 42,278 47,239
A pril ..................... 48,210 45,806 43,776 46,487
May ........................ 48,189 47,645 43,731 46,854
J  une.......................... 48,406 45,208 44,118 —
Ju ly  ........................ 46,369 45,810 44,765 —
A ugust...................... 46,473 46,152 43,292 —
Septem ber............... 45,025 46,151 42,846 —
October ................. 46,923 45,006 44,260 -—■
November ............. 46,219 44,351 44,516 —
December ................ 46,829 46,485 50,034 —

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

Tons. Oz. Tons. Oz.

Cam and M o to r............. 2 4 ,800 9 ,7 8 3 2 4 ,8 0 0 11 ,667
Globe and Phoenix . . . 6 ,2 7 8 6 ,4 0 8 6 ,1 1 0 6 ,3 6 8
Lonely R e e f ................... 8,5 0 0 2 ,5 0 3 8 ,5 0 0 2 ,4 7 4
Luiri Gold ..................... 1,496 334 — £15 ,457
Rezende .......................... 6 ,5 0 0 2 ,5 8 8 6 ,5 0 0 2 ,5 9 3
Sherwood S tar ............. 4,800 £ 8 ,2 2 8 4 ,8 0 0 £ 8 ,3 2 1
W anderer Consolidated 16,700 3 ,3 8 3 1 5 ,300 3 ,1 5 7

W EST AFRICAN GOLD OUTPUTS.
Ma Y. J u n e .

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

Tons.
5,304

13,353
10,112

Oz.
£14,676

14,611
3,410

Tons.
5,088

13,300
10,391

Oz.
£15,457

14,608
3,391

AUSTRALIAN GOLD OUTPUTS BY STATES.
Western

Australia. Victoria. Queensland.

Oz. Oz. Oz.
June, 1931 .................................. 47,507 3,194 893
J u ly ............................................... 38,785 3,641 1,220
A u g u st.......................................... 52,501 3,020 610
S ep tem ber.................................... 38,173 ----- 038
O c to b e r ........................................ 52,741 7 ,838 t 1,031
November .................................. 53,869 4,758 1,428
D ecem ber...................................... 49,215 — 1,224
January , 1932.............................. 44,037 — 916
F e b ru a ry ...................................... 44,672 — 981
March .......................................... 47,108 — 769
April ............................................. 48,936 — —
M ay................................................. 53,928 — —
J u n e ............................................... 50,079 — —

f  Sept. and Oct.

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

Tons. Value £ Tons. Value £

Associated G.M. (W.A.) . .
Blackwater (N.2.) ...........
BoulderPersev’ce(W.A.). . 
Grt. Boulder Pro. (W.A.) . 
Lake View & Star (W.A.) 
Sons of Gwalia (W.A.) . . .  
South Kalgurli (W.A.) . . .
W aihi (N.Z.) .....................
W ilu n a ................................

5,432
3,574
6,801
7,699

26,488
12,138

9,183
18,643
27,096

6,621 
8,001 

14,412 
20,348 
33,558 
14,659 
15,844 

/  5,251 
\  53,664 

35,182

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

12,154
9,241

18,302

8,753
8,395

14,706
23,183

14,522 
16,409 

J  6,177* 
141,114t

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

Ma y . J u n e .

Tons
Ore

Total
Oz.

Tons
Ore

Total
Oz.

1,650
9,300

14,636
12,583
11,170

2,225
5,421
7,351
7,368
4,380

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

1,809
5,524
7,088
7,408
4,387

Champion R e e f .........
Mysore..........................

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

MISCELLANEOUS GOLD, SILV ER, AND PLATINUM 
OUTPUTS.

Ma y . J u n e .

Tons Value £ Tons Value £

Bulolo G old ........................ _ 66,000df _ —  ' I
Chosen Corp. (Korea) . . . 10,640 19,337 9,660 13,250
Frontino Gold (C’lbia) . . . 3,740 14,680 3,860 18,011
F resn illo .............................. 77,114 3 ,000¿í — —
New Goldfields of Vene

2,306*zuela ................................. 6,819 1,638* 7,651
Oriental Cons. (Korea) . . 17,094 92,117 — 8 0 ,858¿
St. John del Rey (Brazil). — 41,500 — 40,600
Santa Gertrudis (Mexico) . 24,251 59,532<¿ — —
V ib o rita .............................. — 1,820 — —
W est Mexican Mines......... 1,550 17,200¿ — —

d Dollars. * Oz. gold, f  To May 22. t  Loss

PRODUCTION OF TIN  IN  FED ERA TED  MALAY STATES. 
Estim ated a t 72% of Concentrate shipped to Smelters. Long Tons.
Ju ly , 1931 . 
August 
September . 
October . . .  
November . 
December .

4,757 January , 1932 ...........
5,375 February ...................
2,449 M arch ..........................
3,282 A p r il ............................

2 ,488 May ............................
3,222 J u n e ............................

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

A p r il . Ma y . J u n e .

Ayer Hitam ................................ 24 — 384
Batu C aves .................................. 16 — -
Changkat .................................... 48 68 -
Gopeng ........................................ 38 — 27
Hongkong Tin ............................ 48 — 35*
Idris Hydraulic .......................... lS i — 13*
Ip o h .............................................. 1192 27 34f
Kampar Malaya ....................... ■—■ — —
Kampong L a n ju t....................... 35 30 42
K am u n tin g .................................. 150 991 117
Kent (F .M .S.).............................. .—■ — —
K illinghall.................................... CO 224 46
K in ta ............................................ 11 — 12*
K inta K ellas................................ 23 —
K ram at T in .................................. 120 72 60
Kuala K am p a r........................... 43 33 42
Kundang ...................................... - i — —
Lahat ............................................ 274 151 14*
Lower P e ra k ............................... —
Malaya C onsolidated................. — —
Malayan T i n ............................... 954 544 71*
Malim N a w a r .............................. 25 25 22
Pahang ........................................ 125 125 105
Penawat ...................................... 70 474 42*
Pengkalen ........................... 15 25
P e ta lin g ........................................ 1694 .—. 100
Rahman ...................................... 40g 40g —
Ram butan .................................. _ 4*
R antau ........................................ 124 _
R aw an g ........................................ 38 44 38
Rawang Concessions................. 40 48 21
Renong ........................................ 15 194 20!
Selayang .................................... 164 9*Southern K a m p a r ..................... 88 60
Southern M alayan ..................... 1074 274 70
Southern Perak .......................... 504 25*
Southern T ro n o h ....................... 42 2| 19*Sungei B e s i.................................. 324 33 27
Sungei K inta .............................. 342 332 32*Sungei Way ................................ 684 9 41*Taiping ........................................ 144 11
T an jo n g ........................................ 12*Tekka .......................................... 27 _ 18Tekka-Taiping.............................. 424 _ 24*T e m o h ........................................... - _
Tronoh ........................................ 52 66 434
Ulu K lang..................................... —

OUTPUTS O F N IG ERIA N  TIN  M INING COMPANIES.

A p r il . M a y . J u n e .

154
120

74 154
114 1454

44
3

— —
— 1

25 16 25
Daffo ........................................... 4 ■— —

41 15 —
14

11
2 —

13 10
122

8
134 —

8 8
17 17 —

8 8 —

54
145

44 7
48 102

2 1
___

7 7 7
5

13 4 18
—

18 ___ 17
___

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

A p r il . Ma y . J u n e .

Anglo-Burma (Burm a)............... 174 122 —
Aramayo Mines (B o liv ia )......... 132 106 84
Bangrin (Siam) .......................... 42 57 614
Beralt ......................................... 284* 29* —
Consolidated Tin Mines (Burma) 95 S2 S3
E ast Pool (Cornwall) ............... 492 504 —
Fabulosa (B oliv ia)..................... 45 t 43 t 411
Kagera (U ganda)........................ 26 22 —
K a m ra ........................................... — — —
M alaysiam Tin .......................... 84 84 13
Mawchi........................................... 236* 230* 208*
P atino ............................................. 813 813 —
P a tta n i........................................... —- — —
San Finx (Spain) ........................ — — —
Siamese Tin (S ia m ) ................... 147 924 79
South C ro fty ................................ 59 502 522
T avoyT in  (B urm a)................... 50 734 91
Tongkah Harbour (S iam )......... 43 35 30
Toyo (Japan)................................ 812 80 70
Z aaip laa ts ..................................... 154

* Tin and Wolxram. t  Tons fine tin. 

CO PPER, LEAD, AND ZINC OUTPUTS.

B ritannia L e a d .............

Broken Hill South

Burm a Corporation . . .
Electrolytic Z in c ...........
Indian C o p p e r ...............
M essina............................
M ount Isa ......................
Mount L y e ll....................
North Broken H ill.........

Rhodesia Broken Hill .

Roan A ntelope...............

Sulphide C orporation .

T r e p c a .............................

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

Zinc Corporation .........

/  Tons refined lead 
\  Oz. refined silver 
j  Tons lead conc. .
1 Tons zinc conc. .
/  Tons refined lead 
\  Oz. refined silver

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

/  Tons lead conc. . .
\  Tons zinc conc. . .
I Tons V2O5 ...........
1 Tons V2O5 conc. . 
/T o n s  concentrates 
{Tons b lister copper 
] Tons lead conc. . .
( Tons zinc conc. . .  
j Tons lead conc. . .
1 Tons zinc conc. . .  

/T o n s  lead conc. . .  
(T ons zinc conc. . .  
j Tons lead conc. . .
I Tons zinc conc. . .

M a y . J u n e .

3,855
214,027

4,425
4,296
5,880

520,876

370
823

3,500
3 ,6 3 9 t
5,030
4,750

32
100

1,972
1,651
2,536
4,284
6,276

5,539
3,637

4,698
5,045
5,880

530,615

370
810

4,294*
5,890
5,560

30
100

2,089

4,671
6,093

4,391
3,237

* To Ju n e  15. /T o  M ay 18.
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IM PORTS O F ORES, METALS, ETC., INTO UNITED  KINGDOM.

April. May.

Iron O r e ....................................... 137,898 162,103
Manganese O re............................ 11,046 4,595
Iron and S te e l ............................ 144,535 144,013
Copper and Iron P y r i te s ......... 52,265 35,484
Copper Ore, M atte, and Prec. . .Tons . . 1,576 4,394
Copper M e ta l.............................. 8,710 10,534
Tin Concentrate ........................ 5,307 4,293
Tin M e ta l.................................... 276 250
Lead Pig and S heet................... 17,030 22,457
Zinc (Spelter) ............................ 5,880 6,605
Zinc Sheets, e tc ........................... 472 1,263
Zinc O x id e .................................. 73 2
Zinc O re ....................................... 6,742 7,074
Aluminium ................................ 184 504
M ercury......................................... 57,852 79,312
W hite L e a d ................................ 3,714 1,738
Barytes, ground ........................ 14,427 16,007
Asbestos ..................................... 2,143 1,646
Boron M inera ls .......................... 454 602
Borax ........................................... 24,771 12,184
Basic Slag .................................. 1,930 850
S uperphosphates....................... 7,930 2,852
Phosphate of L im e ................... 24,232 29,668
Mica ............................................. 148 78
Tungsten O re s ............................ 405 237
Sulphur ...................................... 8,131 3,606
N itrate of S o d a .......................... — 10,074
Potash Salts .............................. 124,534 44,248
Petroleum : C ru d e ................... 24,626,505 34,086,562

Lamp O i l ............. 23,218,161 10,250,317
Motor Spirit 78,166,958 89,077,618
Lubricating Oil . . .  .Gallons 12,735,468 9,454,659
Gas Oil ............. 9 ,492,979 6,593,430
Fuel O i l ............... 44,255,168 43,925,353

Asphalt and Bitumen ............. 12,09c 10,021
Paraffin Wax ............................ 87,946 84,033

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

April. May. June.

Anglo-Ecuadorian ................... 16,766 17,113 ___

Apex T rin idad .............................. 45,170 44,670 47,140
A tto c k .......................................... 1,489 2,626 2,056
British B urm ah............................ 3,935 3,691 3,767
British Controlled ..................... 46,362 44,289 40,318
Kern Mex...................................... 1,008 1,091 980
Kern River (Cal.) ..................... 2,296 2,358 1,999
Kern Romana ............................ 194 178 164
Kern Trinidad ............................ 2,530 1,845 1,863
Lobitos ......................................... 24,004 24,809 —

Phoenix........................................... 68,787 68,380 —

St. Helen’s Petroleum ............. 4,793 5,208 4,675
Steaua R o m a n a .......................... 89,930

2,738
91,182 84,604

Tampico ...................................... 2,891 2,596
Tocuyo ........................................ 981 1,283 1,056
Trinidad Leaseholds ................. 25,600 31,050 28,950

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

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

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

„  „  8% Pref. (4 pesos)
Phoenix, Roumanian ........................
Royal Dutch (100 fl.) ......................
Shell T ransport, Ord ........................

5% Pref. (£10)...
S teaua Romana ................................
T rin idad  L easeho ld s ........................
U nited British oi T rinidad (6s. 8d.) 
V.O.C. H o ld in g ...................................

June 9, Ju ly  11, 
1932. 1932.

f s. d f. s. d.
5 6 6 0

1 0 0 1 3 0
1 2 6 1 7 9
1 4 6 1 14 3

9 9 10 9
10 0 9 6
3 6 3 3

10 1 3
1 18 0 2 6 3

1 6 1 6
1 1 3 1 5 6

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

12 12 6 14 12 6
1 10 6 1 16 9

10 0 0 11 0 0
4 0 5 6

1 2 6 1 7 6
1 9 2 0

18 0 1 3 0

P R I C E S  O F  C H E M I C A L S .  July I I .
These quotations (some of which are affected by the devalua

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

£ s. d.
Acetic Acid, 4 0 % ................................................. per cwt. 19 y

8 0 % ................................................. 1 16 5
,, G lac ia l........................................... per ton 59 0 0

Alum ...................................................................... 8 7 6
Aluminium Sulphate, 17 to 18% .................... ,, 6 15 0
Ammonium, A n h y d ro u s ..................................... per lb. 1 0

,, 0'880 solution .................................. per ton lb 10 0
,, Carbonate ......................................... 27 10 0
,„ N itrate (B ritish)................................ ,, 16 0 U
„ Phosphate, comml............................. ,, 40 0 0
,, Sulphate, 20'6% N............................ ,, 5 5 0

Antimony, T artar Emetic, 43/44% ............. per lb. 10
,, Sulphide, golden ............................

Arsenic, W hite (foreign)....................................
,, y

per ton 24 0 u
Barium, Carbonate (native), 9 4 % ................... „ 4 10 0

,, Chloride ................................................. ,, 10 10 0
B ary tes....................................................................

per gal.
8 5 0

Benzol, standard m otor .................................... 1 4
Bleaching Powder, 35% Cl................................. per ton 8 15 u

16 lo II
Boric A c id .............................................................. 26 10 0
Calcium Chloride, solid, 70/75% ........................

per gal.
5 15 0

Carbolic Acid, crude 60’s .................................. 1 7
,, ,, crystallized, 40°..........................

Carbon D isu lp h id e ...............................................
per lb.

0
6 i

per ton 80 0
Citric A c id ............................................................. per lb. 1 Üè
Copper S u lp h a te ................................................... per ton lo 10 0
Creosote Oil (f.o.b. in Bulk) .............................. per gal. b
Cresylic Acid, 98-100% .................................... f, 1 4
Hydrofluoric Acid, 5 9 /6 0 % ................................ per lb. 6
Iodine .................................................................... per lb. 1 0 4
Iron, N itrate 80° T w .................................................. per ton 6 0 0

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

1 17 6
85 0 0

,, N itrate (ton lo t s ) ...................................... „ 27 10 0
,, Oxide, L i th a rg e ........................................ 27 10 0
„  W hite ......................................................... 3V 10 u

Lime, Acetate, brown ........................................ 8 5 0
grey, 80% ................................

Magnesite, C a lc ined .............................................
,, 11 10 0
„ 8 0 0

Magnesium Chloride .......................................... „ 5 10 0
,, Sulphate, com ml............................

M ethylated Spirit Industrial 61 O .P..............
,, 4 10 0

per gal. 2 0
N itric Acid, 80° Tw.............................................. per ton 23 0 0
Oxalic A c id ........................................................... per cwt. 2 7 0
Phosphoric Acid. (Cone. l -7 5 0 ) ................... per lb. 10
Pine Oil.................................. .............................. per cwt. 2 7 6
Potassium Bichromate ...................................... per lb. b

,, Carbonate, 9 6 /9 8 % .......................... per ton 28 10 0
,, Chlorate ............................................ per lb. 4
,, Chloride 80% .................................. per ton 12 10 0
,, E thyl X anthate ................... per 100 kilos 7 0 0
,, H ydrate (Caustic) 88 /90% ............. per ton 40 0 0

N itrate ............................................... ,, 30 0 0
,, P erm an g an a te .................................. per lb. 84
,, Prussiate, Yellow ............................ 84

R e d ................................ „ 2 0
,, Sulphate, 9 0 % ................................

Sodium Acetate .................................................
per ton 14 10 0

„ 20 0 0
,, Arsenate, 45% .................................... ,, 28 0 u
,, Bicarbonate ........................................ ,, 10 10 0
,, B ich rom ate .......................................... per lb. 4
,, Carbonate (Soda Ash) 58% ............... per ton 6 0 0
,, „  (Crystals) .......................... ,, b 5 0
,, C h lo ra te .................................................

per lb
28 10 0

,, Cyanide. 100% NaCN b a s is ............. 8
E thyl X anthate ............................per 100 kilos 6 12 6

,, H ydrate, 76% .................................... per ton 14 0 0
,, Hyposulphite, comml.......................... 9 2 6
,, N itrate (ordinary) .............................. 9 0 0
,, Phosphate, comml................................ 12 10 0
,, Prussiate .............................................. per lb. 5
,, S ilic a te ................................................... per ton 9 10 0
,, ,, (liquid, 140° Tw.) ...............
,, Sulphate (Glauber’s Salt) .................

8 10 0
,, 2 15 0

,, ,, (Salt-Cake) ..........................
,, Sulphide Cone., 60/65% .....................

3 1 0,, 10 15 0
,, Sulphite, p u r e ......................................

Sulphur, Flowers ...............................................
per cwt. 14 u
per ton 10 10 0

Roll ..................................................... 10 0 0
Sulphuric Acid, 168° Tw .................................... 4 5 0

,, ,, free from Arsenic, 140° Tw. 
Superphosphate of Lime (S.P.A. 16%) . . . .

3 0 0,, 3 0 u
T artaric Acid ..................................................... per lb. 1 04
Turpentine ......................................................... per ton 61 10 0
Tin Crystals ....................................................... per lb. 1 0
Titanous Chloride ............................................. 10J
Zinc Chloride ..................................................... per ton 9 10 0
Zinc Dust, 9 0 /9 2 % ............................................. fl 20 0 0
Zinc Oxide (White Seal) .................................. 35 0 u
Zinc Sulphate....................................................... )» 8 10 0
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise n o te d .__

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

Brakpan .................................................
City Deep .............................................
Consolidated Main Reef ...................
Crown Mines (10s .)..............................
Daggafontein ......................................
D urban Roodepoort Deep (10s.).. . .
East Geduld .........................................
East Rand Proprietary (10s .)...........
Geduld.....................................................
Geldhenhuis Deep ..............................
G lynn’s Lydenburg ............................
Government Gold Mining Areas (5s.)
G rootvlei.................................................
Langlaagte E sta te  ..............................
Meyer & Charlton ..............................
Modderfontein New (10s .).................
Modderfontein B (5s.) ........................
Modderfontein Deep (5s.) .................
Modderfontein E a s t ............................
New S tate  Areas ................................
Nourse ...................................................
Randfontein .........................................
Robinson Deep A (Is.) ......................

„  B (7s. 6d . ) ...............
Rose D e e p .............................................
Simmer & Jack  (2s. 6d .)......................
S p rin g s ...................................................
Sub Nigel (10s.)..................................
Van Ryn ...............................................
Van Ryn Deep ....................................
Village Deep (9s. 6d . ) ........................
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...............
G reat Boulder P ropriet’y (2s.), W.A. 
Lake View and Star (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.) ................... j ................"
Nundydroog (10s.).' . . . . ! ! ! ! ! !
Ooregum (10s.)................................... ] ’

AMERICA :
Camp Bird (2s.), Colorado .............
Exploration (10s.) ...........................
Frontino and Bolivia, Colombia !! 
Mexican Corporation, Mexico (10s.) 
Mexico Mines of El Oro, Mexico . .
St. John del Rey, B ra z i l .................
Santa G ertrudis, Mexico   1!!!
Selukwe (2s. 6d.), British Columbia

MISCELLANEOUS :
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 ...................
Luiri (5s.), Rhodesia ..........................
Mesaina (5s.), Transvaal ...................
Mount Lyell, T a sm a n ia .....................
Namaqua (£2), Cape Province...........
Rhodesia-Katanga................................
Rio Tin to (£5), Spain .......................
Roan Antelope (5s.), Rhodesia
Tanganyika Con....................................
Tharsis (£2), S p a in ..............................

June 9, 
1932.

£ s. d.
3 12 0

4 6 
1 1 0 
5 1 3 
2 7 6

18 0 
2 19 0 

11 3
4 3 9 

11 0
6 3

1 13 9 
1 0 0

17 6 
1 10 0
2 10 0 

11 3 
17 6

1 16 3
2 11 3 

15 0
1 6 9 

15 6 
9 9
5 3 
3 4

3 15 0
4 3 9 

11 3
1 0 6 

2 6 
11 9 
13 3

7 0 
5 6

1 16
3

15
15

4
I 10 0 1

14
0

1 9 
5

0

4 0 
6 9 

10 6 
8 9 

18 0 
13 6 
16 6

11

1 0
4

3
1 0

18 0 
2 6 
2 0 

18 0

J u ly  11, 
1932. 

£. s. d. 
3 12 6 

5 0
1 3 6 
5 7 6
2 13 0 

18 9
3 2 0 

12 3
4 7

1 11
15
10
6
3

3 15
4 13 

11

10 9 
6 3 

1 13 0
1 1 3

18 0 
1 10
2

10 
14 

2 1
2 11

0 
3 
6 
6 
3 
3

16 9 
3 
0 
3 
3 
9 
6

3
18 0 1 6
13 0
14 0 

8 0 
7 0

3 
6
3

2 1
3 

16 
12

4
1 7 

1
15

1 12
5

4
7

12
10 0

1 1 
14
18 0

11 3
13 6
10 

1 5
5

3 0 
3

1 6 2 0
13 9 13 9
0 9 10
1 3 1 3
2 0 1 6
3 0 4 2

13 9 16 0
3 0 3 0

10 0 10 0
0 0 13 10 0
4 6 6 6

12 6 17 0
1 3 2 11 3

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.
Mount Isa, Queensland....................
Rhodesia Broken H ill ( 5 s .) ...........
San Francisco (10s.), Mexico . .  - . 
Sulphide Corporation (15s.), N.S.W

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

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

T IN :
Aramayo Mines (25 fr.), Bolivia . .
Associated Tin (5s.), Nigeria .........
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, Malaya .................................
Hongkong (5s.) ..................................
Idris (5s.), Malaya ............................
Ipoh Dredging (16s.), Malay .........
Kaduna Prospectors (5s.), Nigeria . 
Kaduna Syndicate (5s.), Nigeria . .
K am unting (5s.), Malay .................
Kepong, M a la y ...................................
K inta, Malay (5s.) ..........................
K inta Kellas, Malay (5s.) ...............
K ram at Pulai, Malay ......................
L ahat, Malay .....................................
Malayan Tin Dredging (5s.) ...........
N araguta, Nigeria ............................
Nigerian Base Metals (5s.) .............
Pahang Consolidated (5s.), M alay ..
Penaw at ($1), Malay ......................
Pengkalen (5s.), Malay ...................
Petaling (2s. 4d.), M a la y .................
R am butan, Malay ............................
Renong Dredging, Malay ...............
Siamese Tin (5s.), Siam .................
South Crofty (5s.), C ornw 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.), Burm a ..........................
Tekka, Malay ....................................
Tekka Taiping, M a la y ......................
Temengor, M alay................................
Toyo (10s.), Japan ............................
Tronoh (5s.), M alay............................

D IA M O N D S :
Consol. African Selection T rust (5s.'
Consolidated of S.W.A. (10s.).........
De Beers Deferred (£2 10s.) ...........
Jagersfontein .....................................
Premier Preferred (5s.) ....................

F IN 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 (8s . ) ........................
Rand Mines (5s.) ..............................
R and Selection (5 s .) ..........................
Rhodesian Anglo-American (10s.). .
R hokana Corp......................................
Rhodesian Selection Trust (5s.) . . .
South Rhodesia Base Metals .........
Tigon (5 s . ) ...........................................
Union Corporation (12s. 6d.) .........
V enture T rust itOs.) . . . . . . . .

June  9 , 
1932.£ , d .
12 

2 5 
1 12 

7 
16 

7

2 15 0

3 0 
9 9 
6 9 
3 6 

9 
0 
6 
3 
6 
9 
0 
6 
9 
9 
9 
3 
9 
Ü 
0 
6 
0 
6 
6 
6 
0

5
17
3

13
7

3
0
9
7
5

11
5
2
7 
1
5
6
8 
6 
3

11
111

14 9 
7 15 0

18 9 
3 6 
5 0

13 9 
2 9

19 0

1 0 1 0
12 9 13 9

5 0 5 6
1 9 3 0

2 0 0 3 0 0
11 3 15 0
15 0 17 6
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In  this section abstracts o f im portant articles and papers appearing in technical journals and proceedings 
o f societies are given, together with brief records of other ■ articles and p a p e r s ; also notices o f  new  
books and pam phlets, lists o f patents on m ining and m etallurgical subjects, and abstracts o f the yearly

reports o f m ining companies.

T H E  O B U A SI G O L D F IE L D , G O L D  C O A S T  C O L O N Y
A  new  m em oir of th e  Gold Coast G eological 

Survey— N o. 2, b y  N . R . Junner— deals w ith  the  
geology of th e  O buasi goldfield. The m em oir is 
cop iously  illustrated  and contains a coloured  
geological m ap and section. The author, w ho is 
director of th e  Gold Coast Survey, presents in th is  
m em oir th e  results of work com m enced in 1925 and  
full ex tracts from  th e  sum m ary given  a t th e  end  
of th e  vo lum e are reproduced here.

T he author says th a t th e  rocks o f ‘th e  O buasi 
district m ay  be classified as follow s, th e  youngest 
rocks at th e  top  and the  oldest a t the  bottom  of the  
tab le  :—

c, r- ■ i T', • ■ I A lluvium , soils, laterite andSuperficial D eposits (  terrace gravels
( A botenten  Series of fels- 

p ath ic  quartzites and 
grits.

C hloritoid-Phyllites. 
D am paiyau Series of

quartzites and grits. 
Kawere Group : Conglo

m erate, grits, argillaceous 
sandstones and sandy

. phyllites.
O buasi Series : phyllites,

greyw ackes, volcanic and 
pyroclastic rocks, and
hornstones.

The rocks of th e  T arkw aian and Birrim ian System s  
are believed to  be of Pre-Cambrian age. Small 
intrusions of granite, porphyry and felsite, rich in  
alb ite, and dykes of dolerite and diabase, cut the  
Birrim ian rocks, w hile sills and d yk es of gabbro and 
norite, dolerite, epidiorite, and am phibolite traverse  
th e  rocks of the  Tarkw aian System . The granites 
and allied  rocks are probably th e  o ldest, and  the  
d olerites th e  youngest, of th e  igneous rocks.

The Tarkwaian System  consists essen tia lly  of 
light grey and w hite  arenaceous sedim ents w ith  a 
few thin  beds of buff and pink m udstone and phyl- 
lite  containing porphyroblasts of chloritoid and  
m agnetite. B lack  p h y llites of th e  ty p e  prevalent 
in  th e  B irrim ian have not been recognized in  the  
Tarkwaian. T he A botenten  Series con sists of 
greenish-grey felspathic quartzites and grits, which  
in  m any places form long, w all-like outcrops. T hey  
are believed to  be th e  equivalent of th e  HuDi 
sandstones of the  Tarkwa district. The chloritoid- 
p hyllites of th e  O buasi area correspond to  the  
Tarkwa p h yllites of th e  ty p e  locality . The D am 
paiyau  range is com posed largely of grev and w hite  
quartzites and grits contain ing cross-bedded lines of 
haematite. These rocks are identical w ith  the  
“ banket ” quartzites of th e  Tarkwa goldfield, and 
th e  id en tity  is  confirm ed b y  the  occurrence in  the  
D am paiyau  quartzites of th in  beds of quartz- 
conglom erate contain ing a litt le  gold. In  th e  Obuasi 
d istrict th e  K aw ere conglom erate is im persistent

and th in  and instead  of one thick  band of coarse 
conglom erate as near Tarkwa, there are tw o  or 
m ore th in  beds of conglom erate interbedded w ith  
considerable thicknesses of spotted  argillaceous 
sandstones, sandy phyllites, and coarse, grits. 
The nam e " Kawere Group ” is proposed for these  
rocks. The conglom erates are derived from the  
underlying Birrim ian rocks of the  neighbourhood, 
and consist of flattened  pebbles and flakes of 
altered ph yllites and lavas, and rounded pebbles of 
hornstone and quartz.

The Birrim ian rocks con sist predom inantly of 
grey and black slates, phyllites and sericite-schists, 
w ith subordinate sandy phyllites, greyw ackes, and  
ashes. Purely arenaceous sedim ents are absent. 
Some of th e  dark-coloured argillaceous slates  
and ph yllites contain  appreciable am ounts of 
carbonaceous m atter. C ontem poraneous in ter
m ediate and basic volcanic and pyroclastic rocks, 
com posed chiefly  of chlorite, carbonate, and alb ite, 
are particu larly prom inent near the  top  of the  
System . The original rocks appear to  have been  
andesites and basalts. Some of them  are vesicular. 
T he m eta-basalt of th e  Sansu and Moinsi ranges is 
a m etam orphosed fine-grained basic igneous rock 
com posed of actin o lite  laths, epidote, zoisite, and  
som e chlorite and albite. Coarser grained intrusive  
rocks havin g  a sim ilar m ineral com position  are 
associated in places w ith  th e  m eta-basalt. Meta- 
som atically  altered dykes of th is  ty p e  occur in th e  
footw all of the  Cote d ’Or reef a t th e  surface, and  
in  the  lower levels of the  A shanti m ine. W ide 
" reefs ’’ of hornstone, which have been formed by  
th e  replacem ent of phyllites by  silica, are con 
spicuous in th e  black phyllites in  the  neighbour
hood of the  m eta-basalt. Some of th e  hornstones 
contain  d issem inated pyrite and/or arsenopyrite, 
and a little  gold. From the evidence of sections  
across the  contact of th e  Birrim ian and Tarkwaian  
rocks there does not appear to  be any m arked d is
cordance betw een them , but th e  relationships are 
com plicated by  post-Tarkw aian folding accom 
panied by thrust-faulting. The pebbles of Birrim ian  
phyllite, lava, and hornstone, in  the  basal con 
glom erates and grits of th e  Tarkwaian, indicate  
uplift and erosion of som e of th e  Birrim ian rocks 
before, and contem poraneously w ith , the deposition  
of th e  shallow -w ater Tarkwaian sedim ents.

T he rocks of both the Tarkw aian and Birrim ian  
System s are h igh ly  inclined and dips ranging from  
60° to  90° are usual. The dips are steepest in  the  
south  of the  area and least in th e  north-east, where 
th e  strike of the  rocks bends tow ards th e  east. 
In  the v ic in ity  of the line of section  on the  geological 
map the dips are alm ost everyw here to  the  N .N .W . 
South-east of the  Jim i R iver near D om iabra the  
sequence of beds is norm al but inverted  ; upper 
Birrim ian phyllites and calc-chlorite-schists overlie 
th e  Kawere conglom erate and grits, and these in

Tarkwaian System  <

Birrim ian System

1—5 49
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turn  overlie th e  D am paiyau and A botenten  
quartzites and grits. The Jim i R iver probably  
follow s a fau lt w hich brings upper Tarkwaian beds 
in to  con tact w ith  Birrim ian p h yllites and lavas. 
From  Abom poso to  D om iabra th e  sequence is also  
more or less norm al, but inverted  ; Birrim ian rocks 
overlie basal Tarkw aian grits and D am paiyauan  
quartzites, w hich in  turn overlie th e  chloritoid- 
phyH ites and the  A botenten  quartzites. The a v a il
able evidence ind icates th a t th e  Tarkw aian rocks 
occur in a w ide overturned synclinal fold, w ith  an  
overthrusted an tic lin a l fold, w hich  brings the  
underlying B irrim ian rocks to  th e  surface, in  th e  
v ic in ity  of th e  Jim i R iver valley . M ine and adit 
sections, and railw ay cu ttin gs, show num erous faults  
w hich  are m ostly  of th e  overthrust typ e . Prom inent 
jo in ts and sm all transverse faults, w hich trend
E .N .E . to  S .E . and m ostly  dip N .N .E ., were noted  
in several p laces. Certain topographical features, 
such as th e  course of th e  N yam  Su through the  
Sansu range, were probably determ ined b y  faulting  
or jo inting of th is typ e . T he m ain ore channel 
from  Sansu to  beyond O buasi is  a strong zone of 
shearing and faulting. S im ilar shear zones have  
been  noted  in other parts of th e  O buasi district.

T he regional m etam orphism  of th e  rocks is of a 
low -grade order characteristic of re la tively  low - 
tem perature and low -pressure conditions, w ith  zones 
in  w hich  th e  pressure w as m uch greater than  the  
average. As a result of th e  m etam orphism  th e  
argillaceous sedim ents h ave been converted  in to  
sla tes, p h y llites and sericite-sch ists, and the  
arenaceous rocks in to  quartzites. A  ferriferous 
carbonate havin g  a com position  approaching th a t  
of ankerite is  w idely  d istributed  in  th e  Birrim ian  
rocks and ispresent in the  rocks of th e  Kawere Group. 
Som e of th e  carbonate w as probably  deposited  
w ith  th e  sedim ents, b ut som e of it  appears to  have  
been form ed b y  a regional m etasom atic  m eta 
m orphism  of th e  rocks. In  the  v ic in ity  of th e  lode  
channels the  w all rocks are in tensely  m etasom atically  
altered. T his a lteration  is superim posed upon those  
of a  regional ty p e .

The m ost in teresting m etam orphic changes in  th e  
igneous rocks are illustrated  b y  th e  large sill or 
dyke of gabbroidal rocks in th e  D am paiyau range. 
The progressive stages in  th e  breakdow n of fresh  
olivine-bearing gabbro and norite, through uralitic  
gabbro to  calc-chlorite-schist com posed of carbonate, 
chlorite, sericite, a lb ite, and quartz, are to  be seen  
in  th e  field, and in th in  sections of th e  rocks. 
A nalyses of a su ite  of specim ens show  th a t in  the  
change from  th e  fresh rocks to  th e  altered  ones, 
w ater, potash  and carbon d ioxide are introduced  
and soda leached. There is also evidence of a  slight  
but progressive leaching of the  lim e.

All th e  auriferous occurrences of an y  im portance  
are situated  in the  Birrim ian p h y llites on th e  N .W . 
side of th e  m eta-basalt and associated  diabase  
dykes of th e  Sansu-M oinsi range. T h ey  are probably  
connected w ith  one ore channel w hich exten d s  
in  ap proxim ately  a straight line from  Sansu to  
beyond Obuasi. T his channel is  probably part of 
a m uch longer gold channel which stretches from  
near P restea to  beyond Obuasi.

The bedded rocks -at th e  A shanti m ine are 
m etasom atica lly  altered p h y llites and sericite- 
schists after original carbonaceous m uds, w ith  
in tercalated  harder bands of fine-grained grey- 
w acke and ash. The average strike of th ese  rocks 
is  betw een  N .N .E . and N .E ., and th e  average dip  
is about 75°. W ith the  exception  of th e  porphyro-

b lasts of ankerite, w hich  were form ed as a result of 
th e  regional m etasom atic  m etam orphism  of the  rocks, 
practically  all of th e  arsenopyrite, p yrite , and  
ankerite, and a good deal of th e  sericite and  
chlorite, in th e  rocks in close p ro x im ity  to  th e  lode  
channels have been formed b y  th e  in tense hydro- 
therm al a lteration  caused b y  th e  ore-bearing  
solutions. S ilicification of th e  w all rocks adjoining  
th e  reef channels is not a m arked feature. The 
arsenopyrite is a lm ost in variab ly  id iom orphic and  
th e  pyrite  allotriom orphic, and the  la tter  o ften  coats 
and surrounds th e  former. T he on ly  intrusive  
igneous rocks of im portance in  th e  A shanti m ine are 
the  bleached and carbonated d iabase dykes, one of 
w hich  form s th e  foot-w all of th e  “ N ew  M ake ” at 
m any p laces in the  lower levels, and a dolerite dyke  
w hich  dips S .S .E . a t  75° and  cu ts across th e  Obuasi 
reef, th e  " N ew  M ake," and th e  cou n try  rocks. 
Post-m ineral m ovem ents a long the  w alls of the  
" N e w  M ake ’’ a t  N os. 18 and 19 levels h a v e  crushed  
th e  dolerite dyke, and disp laced  th e  h anging-w all 
section  of th e  d yk e a d istance of 50 to  70 ft. 
h orizontally  rela tive to  th e  footw all section . The 
diabase dykes were in truded before th e  quartz reefs 
w ere formed.

M any of th e  ore-bodies occur in  p ersisten t deep- 
seated  shear zones, w hich strike betw een  N . and  
N .E . and  dip a t  fairly high angles on either side 
of th e  vertica l plane. T he O buasi shear zone h as a 
curved strike vary in g  from  N. 25° E. a t th e  Obuasi 
south  w orkings to  N . 50° E . a t  th e  N .E . end of th e  
A shanti m ine. A t th is end th e  trend of th e  shear  
zone is roughly parallel to  th e  strike of the  p h y llites , 
but further to  th e  S.W . it cu ts across th e  strike of 
th ese  rocks a t 10° to  20°. T he O buasi quartz-reef 
is  lenticular in  p lan  and vertica l section , and from  
N os. 14 to  19 levels it  is  ab ou t 1,300 ft. lon g  and in  
places as m uch as 45 ft. w ide. T he average dip of 
th e  reef is  65°-70° N .W . and it  p itches to  th e  N .E . 
in  th e  p lane of th e  lode channel a t  abou t 45°. It 
has been worked over a vertical range of ab ou t 
2,600 ft.

B ranching from  th e  O buasi channel on th e  
hanging-w all side there are several sm aller channels 
filled w ith  graphitic gouge a n d /o r  quartz. T he  
A shanti reef channel is  th e  m ain  one of these. 
From  th e  surface to  N o. 10 level th e  A shan ti reef 
form s a continuous b od y  of quartz, 1,000 ft. long  
a t  som e levels, and h av in g  a m axim u m  w id th  of 
ab ou t 40 ft. T he reef channel p ersists to  a t  least 
N o. 23 level and a t som e of th e  low er levels len ticu lar  
bodies of quartz occur in th e  channel. T he A shanti 
reef d ips E . to  S .E . a t  ab ou t 80° and p itch es N .E . 
at 45°-55°, and cu ts across th e  p h y llites  in  the  
direction of their dip. I t  has a curved strike varying  
from north, near its  jun ction  w ith  th e  O buasi reef, 
to  N . 40° E . to  th e  north -east. T o th e  south -w est 
of th e  junction  th e  com p osite  reefs strike N . 32° E. 
and dip  N .W . a t ab o u t 70°. T he ch an n el in  w hich  
occur th e  Cote d ’Or reef and th e  “ N ew  M ake ” 
appears to  be an  overth ru st fa u lt h av in g  an  average  
dip of ab ou t 45° N .W . In  th e  upper levels th e  Cote 
d ’Or reef w as ab ou t 700 ft. long and p itc h e d  to  the  
N .E . a t  ab ou t 45°. From  N o. 18 lev e l to  th e  in ter
section  w ith  th e  O buasi fissure a t  N o . 23 lev e l the  
“ N ew  M ake ” dips a t  ab ou t 30° N .W . and  pitches  
at ab ou t 15°-20° to  th e  N .E . In  th is  section  it  cuts  
abru p tly  across th e  dip of th e  bedded  ph yllites . 
A characteristic feature of th e  quartz of th e  " N ew  
M ake " is  its  lam inated  or ribboned structure, caused  
b y  parallel partings of lustrous b lack  sch ist in  the  
quartz.
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The lodes in  the  A shanti m ine con sist essen tia lly  
of quartz w ith  a litt le  ankerite, pyrite , arsenopyrite, 
sericite, “ grap h ite ,” galena, pyrrhotite, sphalerite, 
and gold. A lb ite is rare. T he sulphides and the  
gold often occur in fractures in sheared and shattered  
quartz. There are a t least three d istinct types  
of vein  quartz :— (a) Sm oky-grey sheared and  
lam inated  quartz of th e  O buasi typ e . T his k ind of 
quartz carries th e  bulk  of the  gold. (&) H ard m ilk- 
w h ite  quartz. T his ty p e  carries som e gold, b ut is 
generally  of low  grade. (c) Barren glassy  quartz  
w hich occurs in sm all veins filling tension  cracks 
in  the  quartz of ty p es (a) and (b). The bulk of the  
gold  is finely d iv ided  ; w hen coarse gold is present 
it  is  u su a lly  associated  w ith  galena and sphalerite. 
F u lly  75%  of th e  gold in  the A shanti m ine is free 
m illing, b ut a t J u stice ’s m ine the  ore-body is a 
pipe-shaped form ation of h igh ly  m ineralized schist, 
and below  th e  oxidized zone practically  none of the  
gold is  free.

The ores are believed  to  be of very  great age  
(probably pre-Cambrian) and to  have been formed  
at a considerable depth. T he ore-bearing em ana
tions were probably derived from a deep-seated  
cooling m agm a, of which th e  Akrokerri granite, 
th e  sodic granite w est of Obuasi, and the  alb ite- 
granite-porphyry near D om iabra, are offshoots. 
These rocks are rich in soda, and it is notew orthy  
th a t  in  other parts of th e  Gold Coast auriferous 
quartz reefs are associated  w ith  sim ilar soda-rich  
granites and granodiorites, and rarely, if a t all, 
w ith  potash-rich granites. It  is im probable that the  
w ide quartz reefs filled large open fissures, but som e 
of them  m ay have been formed by repeated enlarge
m ents of sm all fissures. A lthough som e replacem ent 
of th e  wall-rocks b y  quartz has taken  place, the  
availab le evidence ind icates th a t th e  bulk of th e  
quartz w as n ot formed in th is w ay. M any of the  
very  w ide reefs are com posite, and som e of them  
have been increased in  w id th  b y  post-m ineral 
m ovem ents.

In the  A shanti m ine the  gold occurs in three well 
defined shoots all of w hich p itch  to  th e  N .N .E . 
The A shanti and Obuasi shoots p itch  in the  sam e  
direction, and a t approxim ately  the  sam e angle  
(45°-55°) as th e  p itch  of the  junction  of th e  tw o  
reefs. A lthough the  three reefs overlap in  places  
w hen view ed in a longitudinal section , the  ore- 
shoots in  general do not overlap. The A shanti 
shoot w as worked from th e surface to  a depth  
of about 1,000 ft. The shoot m aintained a length  
of 850 ft. to  No. 7 level but below  th is level it  
rapid ly tapered and a t No. 11 level the  reef was 
tested  over a length of 300 ft. but very  little  
profitable ore w as exposed. U n til recently , th e  
possible exten sion  of the  A shanti shoot in depth  
had not been tested , but th is is now  being done 
from N o. 16 level N .E . T he O buasi shoot has been  
worked from the surface to  N o 22 level and at som e  
levels for a length  of more than  1,200 ft. D uring  
the  period 1898-1928 th e  rem arkable to ta l of
1,407,000 oz. of fine gold were w on from  1,292,000  
tons of ore from  th e  O buasi shoot. T he shoot has  
an average p itch  of 45° N .E . ; in general it is richest 
where the  quartz is w idest, i.e. near the junctions  
of the  Obuasi reef w ith  th e  A shanti and other 
hanging-w all spurs, and  poorest w here the  reef is 
narrow est, e.g. near th e  ends of th e  quartz lens. 
Sections of th e  O buasi reef in  which th e  dip is less 
than  the  average are poorer than  the  steeper sections  
of th e  reef. From  about N o. 10 level to  betw een  
N os. 18 and 19 levels th e  Obuasi shoot w as fairly

uniform  in size and grade. Just ab ove No. 19 level, 
how ever, the  values com m enced to  decrease, and  
at N os. 21 and 22 levels the  shoot is  short and  
rela tively  poor. C oincident w ith  th is  change the  
hard w hite  A shanti spur ty p e  of quartz becam e  
more prom inent than  in th e  levels above, and  
gradually took  the  place of th e  typ ica l shattered  
grey quartz of th e  O buasi type.

Great w idths of phenom enally rich ore have been  
opened up a t several levels on the  " N ew  M ake,” 
and particularly a t N os. 2 0 -2 2 J levels. At N o. 21, 
th e  richest level, the  shoot is 950 ft. long and  
averages 46-7 dw t. of gold per to n  over an average  
w idth  of 22 ft. T he bonanza ore in  th e  " N ew  
Make ” betw een N os. 20 and 22 levels corresponds 
w ith  th e  “ pinch ” in  the  O buasi shoot a t th e  sam e  
levels, and it is  interesting to  note th a t the  " pinch ” 
in the  A shanti shoot a t  N os. 9 and 10 levels coincided  
w ith  an increase in  values, and a considerable  
increase in  length, of th e  Obuasi shoot a t N os. 10 
to  12 levels. It  is  believed  th a t th e  very flat p itch  
and dip of th e  “ N ew  Make " ore-shoot betw een  
N os. 18 and 23 levels is abnorm al, and that, w ith  the  
steepening of th e  reef ab ove N o. 19 level and below  
N o. 23 level, it is probable th a t th e  shoot w ill also  
steepen. The ore-shoots appear to  h ave been de
term ined principally b y  structural features, such as 
reef junctions and intersections, e.g., th e  Obuasi 
shoot and zones of fracturing. It  is  likely  th a t the  
gold-bearing solutions follow ed restricted paths, e.g., 
sm all open fissures and shattered zones in the  
cou n try  rock or in  previously  formed quartz, in  
which their continuous upward m ovem ent was 
facilitated.

Underground sections and m icroscope slides show  
that even  where the A shanti and Obuasi reefs are 
side b y  side in  the  sam e channel th e  quartz of the  
O buasi reef is m uch more shattered than the quartz 
of th e  A shanti reef. For th is reason it is thought 
th a t the Obuasi reef is older than  the A shanti reef. 
The sequence of even ts from th e form ation of the  
O buasi and Cote d ’Or reefs to  th e  introduction of 
th e  gold is probably as follow s :—

(а) Introduction  of quartz, probably accom 
panied by  som e gold from deep-seated sources, 
form ing the  Obuasi and Cote d'Or reefs.

(б) Earth-m ovem ents causing shearing and  
fracturing of these reefs and leading to  th e  form a
tion  of th e  A shanti spurs.

(c) S ligh tly  later than  (6), in troduction  of the  bulk  
of th e  gold and sulphides from  a deep-seated  
source.

F inely-d ivided  am orphous carbonaceous m atter is 
com m on in  th e  Birrim ian ph yllites , both  in the  
v ic in ity  of the  lode channels and far rem oved from  
them . The carbonaceous m atter is usually  restricted  
to  the  bedding planes, and m any of the  ph yllites  
consist of alternating dark-coloured carbon-bearing  
layers and light-coloured layers containing very  
little  carbonaceous m atter. Pebbles, flakes, and  
dust of black carbon-bearing Birrim ian phyllite  
occur in the K awere conglom erate and in the  grits 
and quartzites near th e  base of th e  Tarkwaian  
System , and in certain localities there is a  pro
gressive change in  the colour (from w hite to  black) 
of these lower T arkw aian sedim ents as the  base of 
th e  System  is approached. I t  is clear th at the  
carbonaceous m atter w as form ed before the  
deposition of the  Tarkwaian sedim ents, and that  
the black Birrim ian ph yllites were originally carbon- 
bearing m uds. " G r a p h it ic ” gouge and breccia  
com posed of rounded and ellipsoidal cobbles of
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vein  quartz and the wall rocks, w hich  are slicken- 
sided and coated  w ith  shin ing black carbonaceous 
m atter, in  a m atrix  of finely com m inuted  friable 
black sch ist debris and quartz, are strongly  
developed in th e  m ain lode channels in the  Birrim ian  
phyllites, but also occur to  a sm aller exten t in fault  
channels in  w hich no lodes are know n to  ex ist. 
A nalyses show  th a t the  percentage of carbon in the  
gouge and w all rocks of th e  Obuasi channel—  
norm ally betw een  1 % and 4% , and rarely more than  
6 %— is less than  is suggested b y  the  appearance of 
th e  m aterial. The percentage of sulphur varies w ith  
th e  percentage of carbon in m any cases, b ut in

general there is no apparent inverse relation  betw een  
th e  am ounts of carbon and carbon-dioxide. There 
is  a greater concentration  of carbon in the  O buasi 
channel than  in the  foot-w all rocks b ut there are 
ind ications th a t th e  hanging-w all gouge and wall 
rocks con ta in  more carbon and sulphur th a n  the  
corresponding footw all gouge and w all rocks. The  
bulk  of th e  carbonaceous m atter associated  w ith  
th e  lode channels is residual from th e m ashed carbon- 
bearing Birrim ian phyllites , but a sm all proportion  
of th e  carbon in  th e  p h y llites m a y  h av e  been  
dissolved  by  the  ore-form ing solu tions and deposited  
in the  lode channels.

W E S T E R N  A U S T R A L IA N  M E T A L L U R G Y
R ecent im provem ents in m etallurgical practice  

in  W estern A ustralia are described by B. H . Moore 
in  the  Chemical Engineering and M in in g  Review  
of M elbourne for M ay 5, th e  article g iv ing the  
substance of a paper read before th e  W . A. Branch  
of th e  A ustralian Chem ical In stitu te . Full extracts  
of th e  au th or’s paper are g iven  in  w hat follow s. 
H e says th a t am ong the  m ost im portant im prove
m ents in troduced  in W estern A ustralia in the  
m etallurgy of gold has been the  app lication  of 
flotation  to  the  treatm en t of K algoorlie and W iluna  
ores. At th e  ou tset, stress m ust be laid on the  fact 
th a t flotation  is purely a concentration  process and  
that, a lthough  it has been successfu lly  applied for 
m any years in  the concentration  of base m etal ores, 
its in troduction  in to  th e  treatm ent of gold ores is  of 
com p aratively  recent date. A lthough it is  very  
com m only spoken of as th e  “ oil flotation  process,” 
th a t nam e is now adays som ew hat of a  m isnom er, 
as in m any cases the  tendency in practice is tow ards 
the  use of continually  dim inishing quantities of oils 
and the use of continually  increasing varieties of 
chem ical reagents, so th a t th e  process w hich is now  
more dependent on chem ical reactions for its success 
should more properly be referred to  as “ flo ta tion ,” 
or “ froth flo ta tion .”

Before considering the  application  of flotation  
to  th e  concentration of gold ores the  author con
siders it advisable to  touch  on th e  fundam ental 
principles and th e  factors exercising an im portant 
effect on the  flotation  of sulphide ores generally. 
One of th e  m ost satisfactory definitions of flotation, 
he says, is g iven  by W einig and Palm er (Trend of 
Flotation) which is as follow s :— " It  con sists in  the  
agitation  of finely divided ore in w ater containing  
bubbles of air or gas, a sm all am ount of oil and, 
usually, other reagents, soluble and insoluble ; 
under these conditions the  sm all particles of native  
m etals, sulphides, arsenides, antim onides, selenides 
and tellurides show  a tendency to  a ttach  them selves  
to  th e  films of the bubbles and are thu s carried to  
the  surface of the  water. The oxid ized  gangue  
m inerals, such as quartz, felspar, lim estone, 
h em atite, etc., show m uch less affinity for the  
bubbles, are easily  w etted  b y  the water and either  
rem ain in suspension in the  w ater or sink to  th e  
bottom  of the  vessel. If th e  bubbles are sufficiently  
stab le th ey  can be rem oved, carrying their load of 
sulphide m ineral particles w ith  them . T hus there  
can  be effected a separation of the tw o classes of 
m inerals from each other, assum ing th at the  grinding  
has been sufficient to  unlock all of th e  particles of 
different com position. The separation does not 
depend on differences in  specific grav ity  of th e

various m inerals ; in  fact, th e  sulphides are usually  
heavier than  th e  oxides, and som e of th e  h eav iest  
sulphides are th e  easiest to  float. A particle of 
m ineral m a y  be so large, how ever, th a t its w eigh t  
will counteract its affin ity  for th e  film  of the  bubble. 
In m ost cases th e  ore m ust be fine enough to  pass  
a screen having a t least 48 m eshes to  the  linear 
in c h .”

T he a ctiv e  agent in  flotation  is therefore the  
bubble and th e  tw o m ain requisites for flotation  
are bubble or froth form ation and se lective  action  
of th e  bubble for sulphide m ineral in preference  
to  gangue. The form ation  of a stab le bubble froth  
capable of carrying th e  m ineral load  is effected  
b y  th e  use of su itab le oils, w hich, b y  dim inishing  
th e  surface tension  of the w ater, a ssist in  the  
form ation  of stab le bubbles. T he se lective  action  
of th e  bubble film  is due to  th e  fact th a t th e  surfaces  
of the  sulphide m inerals are w ater-repellent, and  
therefore are not w etted  or film ed w ith  w ater  
but are film ed w ith  oil, w hereas the  oxid ized  gangue  
m inerals are w ater-avid  or oil-repellent, and there
fore are w etted  by the  w ater and sink under their  
ow n w eight. The su lphide m inerals are buoyed  up  
by th e  dense froth of sulphide w hich m ust be stab le  
and sufficiently strong to  carry th e  load, and, 
therefore, as the  film of a sm all bubble is thicker and  
stronger than th a t of a large bubble, th e  form ation  
of a froth of sm all bubbles is desirable in m ost cases.

A second factor of v ita l im portance for successful 
flotation  is the  n ecessity  for grinding to  such an  
ex ten t as to  unlock th e  m ineral particles from  the  
gangue particles. If th e  ore is ground so fine th a t  
th e  w hole of the  su lphide m ineral particles are 
unlocked from  the enclosing gangue, it  should  
be theoretica lly  possible to  m ake a com plete  
separation of the  sulphide m inerals from  the  
gangue. In  m an y  cases th is com plete unlocking  
of the  sulphide particles necessita tes such extrem ely  
fine grinding as to  be outside the  econom ic lim it 
of grinding, th a t is to  say , th e  extrem ely  fine 
grinding necessary in  such cases is  so expensive  
th a t th e  ad van tage gained in  ex traction  is m ore than  
counterbalanced  by the  add itional grinding cost, 
and therefore such grinding is not econom ically  
possible. T he W iluna ore furnishes an instance  
of th is  k ind, as th e  auriferous m ineral, the  
arsenopyrite, is  so fine th a t  grinding to  m inus  
200-m esh fails to  unlock th e  m ineral com p letely  
from  the gangue. In the  case of th e  K algoorlie  
ores such fine grinding is not usually  necessary, 
and in  m ost cases grinding to  m inus 150-m esh  
is sufficient to  enable a satisfactory  com m ercial 
extraction  to  be m ade.
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F ine grinding m ust be carried out w et because 
of th e  ten dency  for superficial ox id ation  of the  
sulphide m inerals to  tak e place during dry grinding, 
m ainly  on  account of th e  rise in tem perature  
produced during dry grinding. The form ation  
of such oxide film s ten ds to  dim inish, if not to  
destroy com pletely , the  floatab ility  of the sulphide 
m inerals and to  bring them  in to  th e  category  
of th e  non-floatable oxid ized  m inerals. Sim ilarly, 
on account of the  detrim ental effect of these oxide  
film s on th e  flotation  of sulphide m inerals it  is 
essentia l th a t an  ore for flotation  treatm ent m ust 
go to  th e  m ill in a freshly broken sta te  as soon  
as possible after being broken out in th e  m ine, and  
not be held  in  th e  stopes or in  surface dum ps for 
long periods, w here it  is subjected to  atm ospheric 
oxidation.

Since the  production of a firm and stable froth  
is  necessary for flotation, and as th is condition  is best 
atta ined  b y  th e  use of suitable oils, the  reagents 
used for th is purpose, which are for the m ost part 
d istillation  products of wood or coal, are called  
frothing agents. Am ong the more com m only  
used frothing agents are steam  distilled  pine oil 
in Am erica and its equivalent, eucalyptus oil, in  
A ustralia, and various tars and tar oils and  
derivatives. To be of use as a frothing agent the  
oil or other reagent m ust be partly  soluble in water, 
so as to  dim inish the surface tension  of the  
water.

From  a chem ical aspect the  various additional 
reagents used in flotation m ay be grouped according  
to  their action  on the sulphide or gangue m inerals,
i.e ., in prom oting or retarding flotation  and also  
according to  their behaviour in bringing about 
in the flotation pulp conditions which are favourable 
or otherw ise to  flotation. So far as the  action  of 
these reagents on the sulphide m inerals is concerned  
th ey  m ay be classified as prom oters or as depressants 
i n so far as th ey  assist or retard flotation. Prom oters 
are also called collectors and the  com m onest of th is 
class are the  alkali xan th ates and various other 
com pounds containing sulphur, such as thio- 
carbanilide, phosphocresylic acid  (aerofloat). These 
com pounds react chem ically  w ith  the  sulphide 
m inerals, the  alkali xanthates in particular producing  
films of xanthates of th e  m etals, which are more 
readily floated than the sulphides them selves and  
therefore increase the floatability  of the  latter. 
D epressants, on the other hand, act in th e  opposite  
direction, producing in m ost cases, on th e  sulphide  
m inerals films of oxides or basic com pounds of the  
m etals w hich m ore or less com pletely  prevent 
flotation. Good exam ples of th is class are the alkali 
cyanides and lim e which act as depressants of 
pyrite, and alkali cyanide and zinc sulphate which  
depress blende by  forming a film of zinc cyanide. 
In som e cases of th is kind reactivation  of the  
sulphide m ineral is  possible b y  the use of special 
reagents, e.g ., in  the  selective flotation  of galena 
and blende, the  galena having been floated and the  
blende depressed in a pulp to  which sodium  cyanide  
and zinc sulphate have been added, the  addition  
of copper su lphate to  the  pulp after flotation of the  
galena reactivates the blende which can then  be 
satisfactorily  floated.

Other factors to  which particular atten tion  m ust 
be paid are the  consistency of th e  flotation feed 
w hich, to  prevent irregularities in  flotation, m ust be 
kept as nearly as possible constant. For K algoorlie 
ores i t  has been found th a t success can be readily 
atta in ed  w ith  a feed containing one part of solids

to  five parts of w ater, a lthough sim ilar extractions 
can  be obtained  w ith  thicker pulps, but a t the  
expense of the production of a larger q u an tity  of 
lower-grade concentrate containing m uch greater 
proportions of th e  gangue m inerals. Slight 
variations in th e  a lkalin ity  of th e  pulp appear to  
have no serious effect on flotation and w e have  
found th a t a pH  of 8 -8-5  is perfectly  satisfactory. 
An acid pulp is out of the  question  on account 
of the  presence of a  considerable proportion of 
carbonates in  the  ores.

T he h istory of flotation  in  W estern A ustralia  
is of in terest as show ing the am ount of experim ental 
work th at has been carried out before operating  
com panies were convinced th a t flotation  w as n ot 
only possible, but could be applied w ith  advantage. 
Prior to  1923 very little  experim ental research  
had been carried out on the  flotation of pyritic  
gold ores, nor w as m uch inform ation available in  
the  literature of flotation regarding th e  flotation  
of p yrite which w as regarded as one of the  more 
difficultly floatable m inerals, and the flotation  of 
which the base m etal flotation operator alw ays 
endeavoured to  prevent. W hen th e  m etallurgical 
laboratory w as established a t the Kalgoorlie School 
of Mines in 1923, a detailed  investigation  of the  
flotation of K algoorlie ores w as com m enced, during 
th e  course of which ores from all th e  producing 
m ines of th e  Golden Mile were exh au stively  tested. 
A t that tim e acid flotation circuits were com m only  
used, but the  presence of calcite and other carbonates 
in  the  Kalgoorlie ores rendered the  use of an acid  
pulp out of the question on account of the  very high  
consum ption of acid necessary to  decom pose these  
m inerals, in  m ost cases over 100 lb. of sulphuric  
acid  per ton  of ore.

A t th is tim e, also, prom oters, such as the  
xanthates, had not been introduced and considerable  
difficulty w as m et w ith  in determ ining suitable  
flotation  conditions and reagents. It w as found  
also th at the carbonates floated readily in preference 
to  th e  pyrite and m eans had to  be devised to  
prevent th is from taking place. After experim enting  
w ith  m any reagents for th is purpose, com m on  
salt w as found to  be the cheapest and m ost efficient 
inhibitor of the flotation of the colloidal carbonates, 
and a t the  sam e tim e w as found to  have no detri
m ental effect on the flotation of pyrite. B y m aking  
use of a com bination of flotation reagents, such 
as eucalyptus oil, pyridine, and coal tar it was 
found possible to  float satisfactorily  the auriferous 
pyrite in  all the Kalgoorlie ores, a lthough in som e  
cases the  use of sa lt w ater w as unnecessary. It  was 
found that a satisfactory com bination of flotation  
reagents consisted of eucalyptus oil, crude pyridine 
and coal tar, but these reagents were added in the  
form of a  m ixture on account of the  difficulty of 
em ulsifying the coal tar if added separately. In  
the  early stages of th is in vestigation  w hen  
eucalyptus oil alone w as used as a frother it was 
found possible to  produce a sm all quan tity  of a  very  
rich froth containing practically  no pyrite, but th a t  
the  pyrite itself w as particularly difficult to  float. 
This froth consisted, for th e  m ost part, of the  
carbonates of calcium  and m agnesium  w ith the  
m inute am ounts of th e  gold tellurides present in 
the ore. A t th is tim e the  object in  v iew  w as the  
flotation of the w hole of the gold-bearing m inerals 
and the  significance of th is fact w as not specially  
considered.

R eference is  m ade later to  th is phenom enon  
of which use w as m ade during an investigation  into
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the  brom ocyanidation  of K algoorlie ores. When, 
reference w as m ade in  th e  techn ical press to  th e  
application  of xan th ates to  flotation, a sm all 
q u an tity  of potassium  ethyl xan th ate  w as procured  
from Am erica, and its prom oting effect w as found  
to  be so great th a t it  w as subsequently  used in  
all te st  work w ith  eucalyptus oil or coal tar oil 
as a frother. In  all th is experim ental work it  w as  
found possible, after su itab le conditions had been  
determ ined, to  float an y  of th e  K algoorlie ores 
successfully , producing a concentrate averaging  
about 12-5%  ° f  th e  ore a n d show ing an  extraction  
of well over 90%  of the  gold. E xperim ental work  
on a larger scale in  th e  p ilot p lant erected by  
Oroya L inks L td ., both  b y  th e  com p any’s m eta l
lurgists and b y  th e  school of m ines staff, confirmed  
th e  conclusion arrived a t from th e laboratory  
research th at flotation  could be successfully  applied  
to  th e  treatm ent of K algoorlie ores.

Subsequently, the school of m ines, a t th e  request 
of Mr. H . E . Vail, consu lting  engineer for W iluna  
Gold M ines, investigated  also th e  flotation  of W iluna  
ore, w hen it  w as found th a t successful flotation  
could  be achieved  by  th e  use of sim ilar m ethods  
to  th ose  em ployed  for K algoorlie ores, b ut th a t  
successful flotation w as im possible excep t in salt 
w ater and th a t concentrations of sodium  chloride 
up to  15% were in  no w a y  harm ful. T his la tter  
poin t w as investigated  because the  m ine w ater a t  
W iluna contains approxim ately  14%  NaCl. The 
W iluna com pany erected a p ilot p lan t and carried  
out ex ten sive  tests, as a result of w hich the  in sta lla 
tion  of an a ll-flotation  p lant w as decided upon and  
th is p lant cam e in to  operation early in 1931. L ake  
V iew  and Star, Ltd. have also introduced flotation  
and have now  m odified their p lant to  all flotation  
w ith  satisfactory  results b oth  as regards extraction  
and treatm ent costs.

In  connexion  w ith  th e  flotation  of th ese  ores, 
the  roasting and cyan idation  of th e  concentrates  
have also been investigated , and it has been shown  
conclusively  th a t th e  concentrates can  be success
fully  roasted w ithou t the  use of extraneous fuel, 
except for in itia lly  h eating up th e  furnace to  the  
roasting tem perature and th a t cyan idation  of the  
roasted concentrates presents no difficulties. The  
im portant factor in th e  roasting, how ever, is th a t  
roasting m ust be carried out a t  a low  tem perature  
until the first atom  of sulphur in th e  pyrite  is 
oxidized, after which th e  tem perature m ay  be 
raised w ithout harm ful effect. These im provem ents  
in treatm ent, which have enabled treatm ent costs  
to  be reduced to  about 7s. per ton.j have rendered  
availab le large quantities of low -grade ore which  
could not be profitably m ined w hen all roasting  
treatm ent, w ith  its high operating cost, was 
practised. The author understands th a t a t L ake  
V iew  and Star, Ltd. th e  results of flotation  have  
been quite satisfactory  ,and th a t 2s. flotation  ta ils  
are being produced from 33s. heads. A t W iluna, 
how ever, where, as previously sta ted , conditions  
are different on account of th e  n ecessity  for 
extrem ely  fine grinding to  unlock all th e  auriferous 
m ineral, results are satisfactory, a lthough  th e  
com pany has to  be satisfied w ith  a lower extraction  
b y  flotation, th e  over-all extraction  a t the present 
tim e being about 83% .

The successful application  of flotation on a large 
scale is a source of gratification to  the m etallurgical 
staff of th e  school of m ines w ho have con sisten tly  
and, in the  face of m uch adverse and hostile  
criticism , claim ed th at flotation w as capable of

yield ing as high an extraction  of gold as th e  all- 
roasting process w hich has been in use for so  m any  
years, and  th a t its  in troduction  w ould result in  
a su b stan tia l low ering of trea tm en t costs.

A nother im provem ent in  m etallurgical practice  
is the  réintroduction of brom ocyanidation  which  
w ill be applied  shortly  in  a new  p lant now  in  course 
of erection b y  th e  Boulder Perseverance Co. In  
1926, Mr, C. E . B lack ett, w ho had had m a n y  yea rs’ 
experience of brom ocyanidation  w hile m etallurgist 
on the  G olden H orseshoe and had su bsequently  
been appointed  research m etallurgist on th e  Boulder 
Perseverance, in vestig a ted  anew  th e  brom ocyan i
dation of K algoorlie ores and of flue du st from  
the  roasters. In th e  course of th is  investigation , 
Mr. B lack ett found th a t, b y  th e  use of th is  m ethod  
of treatm ent, it w as possible to  secure an extraction  
of over 90%  of th e  gold. A lthough  th is  process 
had been used to  a considerable ex ten t w ith  varying  
success in  th e  early  days of K algoorlie it  was 
discarded in  favour of th e  a ll-roasting process. The 
results obtained  b y  Mr. B lack ett were so encouraging  
th a t, w hen th e y  were su b m itted  to  th e  sta te  m ining  
engineer, th e  author w as instructed  to  confirm  
th e  results. In  consequence a detailed  in vestiga
tio n  w as undertaken, as a  resu lt of w h ich  it  can  be 
sta ted  th a t a sa tisfactory  extraction  can  be obtained  
provided th a t th e  necessary con d ition s are carefully  
regulated during treatm ent. In its  essen tia l con
d itions, th is m odified m ethod differs b ut little  from  
th a t in  use previously, a lthough  th e  introduction  
of m odern fine grinding m achines m akes possible  
the  very  fine grinding— a t least to  m inus 200-mesh  
— necessary for th is process, w hich  is purely a chem ical 
process. The m ain  cond itions to  be observed  in the 
process are fine grinding w et to  m inus 200-mesh, 
ag ita tion  for tw o  hours w ith  cyan id e solution, 
follow ed b y  th e  ad d ition  of 1 lb. o f cyanogen  
brom ide per ton  of ore and con tinu ed  agitation  
for one hour, after w hich  sufficient lim e is added 
to  produce th e  necessary a lk a lin ity  for precipitation, 
and the  charge is then  filtered. A part from  the fine 
grinding, th e  im portan t feature of th e  process is  that 
a t  th e  tim e of ad d ition  of cyan ogen  brom ide the  
alk a lin ity  of th e  so lu tion  should not exceed  0 -002% 
CaO, and therefore careful regu lation  of the  lime 
addition  before th e  prelim inary a g ita tion  with  
cyan id e so lu tion  is essential.

If  th is  process can  y ield  as good an  extraction  
as flotation  and roasting and cyan id ation  of 
flotation  concentrates, trea tm en t costs  w ill appar
en tly  be about the  sam e in  b oth  cases, but the  
brom ocyanide process w ill h av e  th e  ad van tage of 
requiring a sim pler and sm aller p lant for treatm ent 
of th e  sam e tonn age, and therefore th e  capital 
cost w ill be m uch less. I t  suffers, how ever, from  the 
d isadvantage th a t very  careful ch em ical control 
is necessary, w hich cannot be delegated  to  unskilled  
em ployees.

In  con n exion  w ith  b rom ocyan idation  it  m ay  
be advisable to  p oin t out th a t it  has long been  
considered th a t, from m ost of th e  K algoorlie ores, 
an  extraction  of over 60%  of th e  gold  could  be 
obtained  by p la in  cyan id ation  and th a t additional 
m ethods of treatm en t were necessary to  extract 
th e  greater portion of the  rem ain ing gold. In 
endeavouring to  decide th is p oin t th e  author tried  
to  separate th e  telluride m inerals from  th e sulphide  
m inerals in order to  determ ine w hether th e  la tter  
were am enable to  plain  cyan idation . U se was 
m ade of the  fact, p reviously  m entioned , th a t a sm all 
q u an tity  of very  rich concentrate con ta in in g  very
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litt le  sulphide could be obtained  b y  flotation  w hen  
using a frother w ithou t a prom oter. In  addition, it 
w as found th a t sim ilar results could  be obtained  
w ithou t th e  use of a frother, in  w hich case the  
collo idal carbonates them selves, in  conjunction  
w ith  th e  v io len t ag ita tion , produced th e  rich  
froth, and also th a t th e  results were practically  the  
sam e w hether or not a pyrite  depressant w as used. 
In  th is connexion , of course, cyan ide w as out of the  
question  as a  depressant, and  it  w as found th at  
tann ic acid  w as extrem ely  efficient. H aving pro
duced th is rich concentrate, w hich w as found, on  
an alysis , to  contain  practically  all th e  tellurium  
present in  th e  original ore and a percentage of pyrite  
approxim ately  th e  sam e as th a t of th e  original ore, 
th e  tw o  products were subsequently treated  
separately. T he concentrate w as treated  by  bromo- 
cyan id ation  w ith  excellen t results, and the flotation  
ta ils  b y  p la in  cyan idation , also w ith  excellent 
results. H ence it  is apparent th a t on ly a very  
sm all percentage of th e  ore requires special trea t

m ent and th a t by  segregating th e  tellurides in th is  
w ay a sim ple and com p aratively  inexpensive m ethod  
of treatm ent m ight be developed, since an  elaborate  
flotation  unit is not necessary and th e  proportion  
of rich concentrate produced is so sm all th a t the  
q u an tity  of expensive cyanogen  brom ide used  
w ould also be very sm all. In  addition, th is rich  
concentrate consists of th e  more brittle  mineral 
con stituents of th e  ore, nam ely, th e  tellurides 
and carbonates, and th e  extrem ely  fine grinding  
necessary for all-brom ocyanidation would not be 
required if th is com bined m ethod of treatm ent  
were adopted.

A p lant is now  in  course of erection b y  Boulder 
Perseverance Ltd. to  treat 6,000 tons per m onth  
b y  brom ocyanidation, and the  results obtained  
after th e  p lant is in  full operation w ill determ ine  
w hether flotation or the  modified brom ocyanidation  
process is the  more efficient of the tw o m ost recent 
im provem ents in m etallurgical practice introduced  
in  W estern Australia.

R E F R A C T O R Y  C E M E N T S
In  Chemical and M etallurgical Engineering  for 

June, W . R. Kerr deals w ith  the  types, uses, and  
te stin g  of refractory cem ents. The author  
considers th a t refractory cem ents m ay  be classed  
as m ixtures ordinarily used for bonding and coating  
firebrick walls. At the  present tim e there are a large 
num ber of brands on the  m arket which are designed  
to  fit various refractory applications and are 
recom m ended for use all th e  w ay  from  a dull red 
heat up to  tem peratures in excess of 3,000° F.

R efractory cem ents of the  present tim e are of 
m any different com positions. B asically , how ever, 
m ost cem ents are sim ilar in th a t th ey  con ta in  clay  
and grog. A  certain  q u an tity  of raw p lastic  c lay  
or kaolin adds p lastic ity  and renders the cem ent 
workable. In  addition  to  th e  raw clay, th e  cem ent 
usually contains a variable q u an tity  of grog (crushed 
brick, refractory m ineral aggregate, ground saggers, 
etc.). This grog com ponent, in  m ost cases, is th e  
refractory substance in  th e  cem ent, and aside from  
building up th e  refractoriness of the  body, it  is of 
m aterial benefit because it  reduces the  drying and  
firing shrinkage.

The basic formula of clay plus grog m ay be m odified  
in  several w ays to  produce su itable m ortars for 
lay in g  and coating certain  ty p es of firebrick. B y  
using a h ighly  siliceous grog such as ganister, 
a cem ent m ay  be m ade adaptable to  silica brick. 
Ground chrom ite used as grog produces a chrom e- 
base cem ent which is desirable for certain  conditions  
in  furnaces. T hen again, certain  fluxes such as 
felspar, ground glass, m ica, and so on, m ay  be 
added to  th e  clay-grog body in  order to  lower the  
fusing point and cause th e  cem ent to  form a sem i
glaze on th e  surface to  w hich it has been applied.

A i r - S e t t i n g  C e m e n t s . — All of th e  com binations  
m entioned above m ay be further m odified by the  
addition  of a cold bonding agent w hich, upon drying, 
w ill se t or harden so as to  act as a binder for the  
m ass. Such binders are com m only  liquid sodium  
silicate, dry sodium  silicate powder, dextrine, 
m olasses, or som e other substance which sets upon  
drving. These binders m ay be added to  th e  cem ent 
in  w et form and sold ready m ixed, as is th e  case  
w ith  m any cem ents. T he a lternative m anner 
of adding th e  binder is to  m ake a dry m ixture of the  
bond and cem ent ; it is then  only  necessary to  m ix

the dry cem ent w ith  w ater on  th e  job. A ir-setting  
cem ents have been developed on account of the  
need for a strong jo int in the  brickwork. Certain 
h ea v y  structures require a stronger bond than  is 
produced b y  fireclay alone, and th e  cold-setting  
cem ents h ave filled th is need. In  the  case of 
organic binders, such as dextrine, th e  original 
strength  obtained  when the  cem ent sets is lost when  
th e  cem ent is fired, and th e  bond m ust then  be 
developed b y  the  action  of heat. T he inorganic  
binders, of w hich sodium  silicate is  b y  far the  
m ost com m on, do not lose their strength to  such  
a great ex ten t upon m oderate heating, but aid in 
th e  developm ent of the  bond as th e  cem ent is 
heated  during firing of th e  brickwork.

The grade of sodium  silicate used in refractory  
cem ents is quite im portant. W hile m ost of the  
liquid grades produce a firm cold bond, the  
behaviours of th e  various grades under h ea t are 
quite different. A grade having a ratio of soda  
to  silica of 1 : 2-4 has been found to  be satisfactory. 
If a  grade w hich contains m ore silica is used, th e  
strength decreases more rapidly w ith  a rise in  
tem perature, w hile if a more alkaline silicate is 
used, the  fusion point of the cem ent is lowered by  
too  great an  am ount and the  air-setting properties 
of th e  m aterial are retarded.

H i g h - T e m T e r a t u r e  B o n d s  .— R efractory  
cem ents w hich'depend on the  action  of heat for the  
developm ent of a bond are used w here a cold-set 
bond is not necessary. Such cem ents are useful 
in  providing a cushioned jo int w hich allow s som e  
expansion and contraction  where th e  bond is not 
set up hard b y  th e  action  of heat. T his class of 
cem ent usually  includes th e  more refractory types, 
which are recom m ended for extrem ely  high  
tem peratures (above 3,000° F .), since th e  absence  
of fluxing agents prevents lowering the m elting  
point and perm its th e  cem ent to  be used a t high  
tem perature. M any com positions are offered 
by the m anufacturers to  fill th e  needs for different 
ty p es of cem ents. For silica brick, a cem ent usually  
is  recom m ended which has a silica base. Chrome- 
base cem ents are useful w here a chem ically  neutral 
condition is desirable. The clay-grog m ixtures  
are used quite com m only in laying up firebrick, 
in a lm ost all types of furnaces where m oderately
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severe cond itions are encountered. D uring th e  
p a st few  years there have appeared on th e  m arket 
a num ber of so-called super-refractory cem en ts  
w hich contain  more refractory substances as a  base. 
Som e of these are chrom ite, calcined diaspore, 
m ullite  grain, silicon  carbide, alum ina and  
sillim anite.

Grain size of the  grog particles in  the  cem ent 
affects th e  w orkab ility  of th e  cem ent. The finer 
the  grind, the  b etter is th e  w orkability , although  
th e  shrinkage is som ew hat increased b y  excessive  
reduction of the  fines. In  three satisfactory  
ready-m ixed  cem ents recently  exam ined, all the  
grog passed a 28-m esh (0-0232-in.) sieve and approxi
m ate ly  50%  of - it  passed a 200-m esh sieve  
(0-0029 in .). T his show s the  ex ten t to  w hich th e  
fineness of grog can be extended  and still g ive a sa tis
factory  product. M ost cem ents w ill pass a 20-m esh  
sieve.

U s e  o f  C e m e n t s . — The m ost successfu l app lica
tions to  w hich an y  g iven  cem ent can be put are best 
determ ined b y  its  characteristics. Som e of th e  
m ore com m on uses are as a bond in settin g  brick ; 
in w ash-coating  or spraying a protective facing over  
finished w alls ; and as a  patch ing m ixture for 
eroded or spalled brickwork. A ir-setting cem ents  
are com m on ly  used to  repair broken saggers or 
special refractory shapes such as kiln-car tops. 
Shapes can frequently be repaired a num ber of 
tim es, greatly  prolonging th e  life of th e  equipm ent  
and decreasing th e  m aintenance cost m arkedly.

In se ttin g  firebrick, th e  usual m ethods em ploy  
either a buttered  jo in t tapped  in  p lace w ith  
a ham m er, or a dipped jo int w hich  is rubbed in  
place. The dipped jo int usually  is preferred because, 
as pointed  out by  H arvey, th e  dipped surface 
m akes b etter con tact w ith  the  cem ent than  does 
a surface on  w hich  a coatin g  of cem ent has been  
trow elled. T his m ethod is well adapted  for lay ing  
up brickwork w ith  very th in  jo ints. I t  is more 
rapid than other m ethods and hence a sav in g  in 
labour is effected. D ipped  jo ints should be laid  
b y  d ipping th e  brick in to  a batter of th e  cem ent 
w hich has been thinned  w ith  w ater to  a cream  
or soup consistency, and then  rubbing or tapp in g  
th e  brick in to  place.

P rotective  coatings of refractory cem ent are 
of va lue on new  brickwork. The coatin g  can be 
applied  either by brush or spray. In  an y  case  
it is  best to  app ly  it w ith  cem ent w h ich  has been  
th inned  to  a cream y consistency. For a brush  
coatin g  the brickwork should be blow n free of 
dust, after w hich the cem ent is brushed on w ith  
a stiff brush or a broom , w orking it in to  th e  pores. 
An equally effective coating can  be app lied  by  
spraying w ith  a cem ent gun. This la tter  m ethod  
is rapid, and even  coatings can be applied. A hom e
m ade gun is suitable for m ost cem ents, but special 
pieces of apparatus are availab le for more rapid 
handling of th e  m ixture. P rotective  facings are 
of va lue where there is a tendency  to  clinkering, 
provided th e  cem en t is refractory enough. A 
properly applied facing offers som e protection  
against erosion by h igh -velocity  gases and tends 
to  retard disintegration  of the  refractory by  action  
of furnace gases ; it  also tends to  render the  
brickwork gas-tight. W henever coatings are 
applied , th e y  should be as th in  as is consistent w ith  
th e  protection  offered, since th ick  coatings frequently  
have a ten dency  to  chip and peel aw ay from  the  
wall.

D e s i r a b l e  P r o p e r t i e s  o f  C e m e n t s . — W hen  
refractory cem ents are to  be selected for an y  of th e

app lications listed , there are several general 
specifications w hich  should be regarded in m aking  
a choice :

1.— The cem ent should be of such a chem ical 
nature th a t it  w ill n ot react w ith  th e  refractory  
a t elevated  tem peratures. I t  should be inert 
chem ica lly  to  th e  action  of furnace gases and  be 
resistant to  slag a ttack .

2 .— D rying and firing shrinkage should be low. 
E xcessive  firing shrinkage causes th e  cem en t to  
peel from  th e  wall.

3 .— Cem ent should h av e  a refractoriness a t  least 
equal to  th e  brick w ith  w hich  it  is  used.

4 .— The coefficient of expansion  of th e  dried 
cem ent should be low  or, rather, it  should be 
practica lly  th e  sam e as th a t of th e  w all to  w hich  
it  is to  be applied . D ifferentia l expansion  causes 
cracking and peeling w ith  u ltim a te  failure.

5.— C em ent should be w orkable, so th a t the  
labour costs m a y  be kept as low  as possible.

6 .— If an a ir-setting cem en t is used, it  should set 
firm w ithin  a few  hours. If th e  cem en t has a te n 
d ency to  creep and set slow ly, th e  brickw ork m ay  
se ttle  w hen ad d ition s are b u ilt upon it.

T e s t i n g  o f  C e m e n t s . — Som e of th e  more 
im portant of th e  desirable properties of a  cem ent 
are refractoriness, freedom  from  cracking, low  
shrinkage, and service under load a t  definite  
tem peratures. The refractoriness is eas ily  found  
b y th e  standard m ethod  for determ in ation  of 
p .c.e. (pyrom etric cone equ ivalen t). W et cem en ts  
should first be calcined.

Cracking and shrinkage can  be observed  b y  
brushing or trow elling layers of cem en t of various  
th ickn esses on brick, and after a llow ing them  to  
dry, h eating  to  a d efin ite tem perature. A nother  
m ethod long favoured by  one com pany th a t te sts  
cem en ts frequently  is  to  trow el or slick  a w edge- 
shaped coatin g  of cem en t on th e  face of a brick. 
T he w edge usually  tapers from  zero a t  one end of 
the  brick to  abou t £ in. a t th e  other. U pon drying  
and firing the  sam ple, it is  possib le to  gain  an idea  
of th e  approxim ate th ickness w h ich  can  be applied  
safely  in  practice before cracking or excessive  
shrinkage appears.

T he behaviour of th e  cem en t w ith  a certain  
grade of refractory, under defin ite con d ition s of 
loading and tem perature, is easily  determ ined  b y  
constructing  a su itab le pier of h a lf brick bonded  
w ith  th e  cem ent to  be tested . These piers are 
con ven ien tly  m ade in  sandw ich  form , bonding  
either three or four h a lf brick w ith  cem en t, using  
jo ints ap p roxim ately  J in. th ick . The pier, w hen  
dry, is  set in  a su itab le te stin g  furnace and loaded  
to  a predeterm ined figure. T he tem perature is then  
raised to  sim u la te  a service con d ition  and after an  
in terva l of tim e th e  pier is  a llow ed to  cool and is 
exam ined. T his te st  reveals a n y  ten d en cy  for the  
cem ent to  react w ith  th e  refractory under pressure 
and also th e  resistance of th e  cem en t to  load  a t the  
tem perature used.

T esting  of refractory cem en ts is an  item  n o t to  be 
overlooked. U n fortu n ately , a ll cem en ts do not  
b ehave alike, and it is som etim es found th a t one 
product w ill g ive good service w here another has 
failed. T he w riter h as in  m ind three te s t  w ash- 
coatin gs recently  ap p lied  to  a te s t  furnace. The 
m ost exp en sive coatin g  cracked and peeled  b ad ly  
after three h eats. T he second coatin g  w as fair, 
w hile th e  third coatin g  lasted  through  a  dozen  
h eats until th e  furnace w as torn  dow n, w ith ou t  
an y  more serious failure than  a few surface cracks.
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D U R A L U M IN  SKIPS
In  th e  last issue o f  the  M a g a z i n e  som e account 

w as given  of the  increasing use w hich is being m ade  
of duralum in skips and cages in  South Africa. In  
a paper read before th e  South African A ssociation  
of M ine R esident E ngineers in  April last, W. H. 
M itchell gave som e operating details obtained during  
th e  use of duralum in equipm ent on the  R and- 
fontein  E sta tes and extracts from his paper are 
given  here. Speaking of the  properties of duralum in  
alloy , h e  says th a t th e  conspicuous physical property  
possessed  by th is  a lloy  of alum inium  is its high  
tensile strength. I t  possesses a breaking strength  
about three tim es as great as m ild steel w hen  
considered w eigh t for w eight. It is stated  th a t  
duralum in a tta in s its  high strength by v irtue of a 
special process of h ea t treatm en t and ageing. The  
m etal can be turned and m achined, takes a high  
polish, and also offers a m arked resistance to  
corrosion.

P e r f o r m a n c e  o f  S t e e l  a n d  D u r a l u m i n  S k i p s .  
— There are various aspects to  be considered w hen  
com paring th e  perform ance of duralum in and steel 
skips from  the p oin t of v iew  of output of tons of ore. 
A clear conception of th e  conditions and the  gain  
resulting from a duralum in installation  can be best 
understood by considering— (a) A sim ilar number of 
trips ; and (b) A sim ilar tonnage ho isted  ; to  a  steel 
skip equipment.

W orking on th e  supposition  th at duralum in and  
steel skips h o ist from  th e sam e depth, th e  rock  
hoisted in a given tim e w ill be in favour of duralumin  
in the  proportion of 7 -6  for a sim ilar num ber of 
trips. T his indicates 16-6% increase in  tonnage, 
assum ing th e  m ining conditions underground perm it 
of th is extra tonnage being dealt w ith. It  is an  
extrem ely  difficult m atter to  arrive a t a  definite  
m onetary gain  resulting from th is increased tonnage, 
since m any extraneous and variable factors influence  
working costs ; but it can be sta ted  th at in the  case  
considered the installation  perm its of 16-6% more 
tonnage to  th e  m ill, and consequently  the  profit 
earning capacity  of th e  shaft is increased in  a given  
time.

In the case of a m ine w hich cannot or does not 
desire to  increase its underground equipm ent to  
deal w ith  more tonnage, then  th e  contrast betw een  
duralum in and steel skips m ust be on a sim ilar 
tonnage. For duralum in skips to  y ie ld  a sim ilar  
tonnage then  the  perform ance can be done in 16'6 % 
less tim e. E conom ies in  winding rope are naturally  
affected since a reduction of 16-6% in th e  running  
tim e occurs, w hich  m aterially  adds to  th e  useful 
life of the  rope. T he saving in power is also 16-6%  
since less trips are run. An increased h o istin g  depth  
can be atta in ed  w ithout exceeding th e  prescribed  
factor of safety.

In the  particular case considered above th e  
benefits certain ly seem  justifiable enough to  m erit 
th e  installation  of a duralum in equipm ent.

A c t u a l  O p e r a t i n g  C o n d i t i o n s . — In practice  
th e  cases considered above are seldom  realized to  the  
ex ten t of form ing com parisons in the theoretical 
m anner adopted . Com parative figures from a section  
do not ind icate sim ilar trips or a sim ilar tonnage  
hoisted , th e  on ly fair m ethod is to  contrast the  
power input and foot-ton s of useful work per- 
lorm ed, and the  ensuing portion of the  paper is 
devoted  to  a consideration of the  perform ance and  
operating characteristics of duralum in and steel 
equipm ents over tw o  m ain m ine sections of the

R andfontein  E sta tes designated  b y  th e  letters A 
and B  respectively.

D u r a l u m i n  E q u i p m e n t . — The duralum in equ ip 
m ent insta lled  at the  R andfontein  E sta tes consists  
of :—

Steel runner bridle frame, w hich  is sim ilar to  the  
steel skip frame.

0-4 Carbon steel w earing p lates.
Steel crosshead and k ing bolt as used for steel.
Steel retaining hooks operating in roller bearings.
Steel rocker shaft.
D uralum in ore pan.
D uralum in cross-bar on base of steel bridle frame.
Duralum in rocker shaft bearings lined w ith  

w hite m etal.
The duralum in ore pan is lined w ith m anganese  
plate on th e  sides to  m inim ize abrasive action  of the  
rock. B ullet proof steel has been tried for th is  
function, but experience proved th a t it  tended  to  
crack. It  is in tended in the  future to  obtain  a stee l 
lin ing w ith  th e  requisite hardness to  resist abrasion  
and to  w ithstand cracking. The base of the  ore pan  
is  lined w ith  “ L in atex  ” rubber approxim ately  4 in. 
in thickness. Its  function  is to  throw  out any deposit 
that m ay adhere to  the bottom  of the  pan when it is 
tipped . The inherent resilience of the  rubber 
causing th e  deposit to  be tipped . The cushioning  
effect on the  base of th e  pan by  the L in atex  rubber 
has brought about less structural strength required. 
L inatex guard pieces are placed in close prox im ity  
to  th e  retaining hooks to  prevent spillage interfering  
w ith  their action.

The rocker shaft is now  one foot lower from th e  
top  of th e  pan, necessitated by th e  increased depth  
of ore pan to  accom m odate one ton  of extra ore. 
The ore load is now  7 tons as against 6 tons carried  
form erly b y  th e  steel pan.

C o m p a r a t i v e  L o a d i n g  o f  D u r a l u m i n  a n d  
S t e e l  E q u i p m e n t . — The figures given below  
ind icate th e  loading in th e  case of duralum in and  
steel equipm ent. The skip is to  be regarded as 
consisting of ore pan, steel bridle frame and other  
appurtenances.

Duralumin. Steel.
Up. Down. Up. Down.
lb. lb. lb. lb.

7,985 7,985 10,430 10,430
14,000 — 12,000 —

24,000 — 24,000 —

45,985 7,985 46,430 10,430

Skip
Contents . 
Rope

Load

The upcom ing pull on rope is reduced by  445 lb. 
for duralumin skips.

The downgoing pull on rope is reduced by  2,445 lb. 
for duralum in skips.

The force lost operating in balance is then
2,000 lb. in the case of duralum in equipm ent, as 
com pared w ith  a steel equipm ent.

Acceleration .— Comparing the  duralum in and steel 
skips from the p oin t of v iew  of sta tica l balance, 
that is, w hen skips are freely suspended— one fully  
loaded and the  other skip out of the tipp ing path—  
a force of 2,000 lb. is lost on th e  duralumin. This 
would seem  to  indicate a larger accelerating torque 
im posed on the hoist w ith  duralum in skips, but if 
one considers the case when the  torque on the engine 
is a m axim um  w ith one skip in the tip  the  out-of- 
balance force of 2,000 lb. is not so appreciable as
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one would im agine. A t th e  in itia l m om ent of 
starting th e  wind, the  skip  in the  tip  contributes  
litt le  to  helping the  engine torque, either in the  
case of duralum in or steel skips.

T he largest vertical force actin g  a t th e  m om ent of 
startin g  is due to  th e  steel bridle frame, and since  
th is is th e  sam e for the  duralum in and steel skips 
the  accelerating torque of th e  engine for th e  first 
tw o to  three seconds of starting is little  affected by  
the  loss in  w eight of the  duralum in skip. The 
upcom ing load, how ever, is  reduced by  445 lb. so 
the  m axim um  torque exerted  b y  th e  engine for the  
first 2 to  3 seconds, w hile th e  dow ngoing skip  is 
gradually com ing in to  th e  vertical position  from  
the  tip , would seem  to  ind icate less power required  
at the com m encem ent of the  wind. Under operating  
conditions no appreciable increase in power required  
a t  th e  in itia l m om ent of starting w as observed on 
the  am m eter, as com pared w ith  observations taken  
w ith  th e  steel equipm ent.

Retardation.— Since all m oving  m asses are now  
reduced th e  pow er required for retardation  in  the  
m echanical and electrical sense is reduced, a lthough  
no appreciable ind ication  of such is show n on th e  
am m eter. The current variations during th e  w inding  
cycle  being p ractically  sim ilar to  th a t for steel skips  
from observation and reports from  th e  engine drivers 
concerned.

T he series of figures representative of s ix  m onths  
operation w ith  duralum in and steel equipm ents over  
tw o  of the  m ain m ine sections are given , and it  is 
show n th a t a decrease in  th e  electrical consum ption  
occurs, bearing out the  sta tem ent th a t less pow er 
appears to  be taken  by  the  duralum in during 
acceleration  and retardation periods. The actual 
sav in g  in  power consum ption  and also the  effect on  
th e  ho isting  efficiency show  th e  benefits obtained  
since th e  insta lla tion  of th e  duralum in skips.

Power Consum ption fo r  Steel and D uralum in  
Equipm ents.— T he h o ists on th e  tw o  sections con 
sidered are each 5,000 h.p. and operate on th e  W ard  
Leonard system , w ith  Brown B overi phase advancers. 
Since th e  ore is hoisted  from  different levels, th e  
useful foot-ton s of w ork perform ed is contrasted  
w ith  th e  electrical in p u t for th e  duralum in and  
steel equipm ents resp ectively  for a period of six  
m onths. U seful load is considered as rock load  
on ly . The cost of an electrical un it is  taken  as 
0-25 pence. I t  is  show n th a t, on th e  B  section  :—

T he average cost per 1,000 ft.-ton s  
of useful rock load hoisted  (steel skip) 0-425 pence

T he average cost per 1,000 ft.-ton s  
of useful rock load hoisted  (duralum in  
s k i p ) ............................................................  0-400 ,,

The saving effected b y  duralum in  
skips on 1,000 ft.-ton s of useful rock  
load hoisted  . . . . .  0-025 ,,

T he saving effected b y  duralum in  
skips on 2,317 m illion ft.-ton s of
useful rock load hoisted  . . . ¿240

T he average annual saving in
electrical pow er . . . .  /480

T he increase in ft.-ton s w ith  duralum in is 199
m illion  or 9-4% .

T he increase in  un its consum ed w ith  duralum in  
is 117,400 m illion or 3-3% .

T his ind icates a large increase in ft.-ton s w ith  a 
relatively  sm all increase in electrical consum ption  
in th e  case of duralum in sk ips and th is necessarily  
m ust ind icate a decrease in th e  cost of electrical
units per 1,000 ft.-ton s of useful rock load.

On th e  A  section  :—
T he average cost per 1,000 ft.-ton s  

of useful rock load ho isted  (steel skips) 0 -43 / pence  
T he average cost per 1,000 ft.-ton s  

of useful rock load hoisted  (duralum in  
skips) . . . . . .  0-394 „

T he sav in g  effected b y  duralum in  
skips on 1,000 f t.-to n s of usefu l rock  
load hoisted  . . . . • 0-043 ,,

T he sav in g  effected  b y  duralum in  
sk ips on  2,791 m illion  ft.-to n s of useful 
rock load  ho isted  . . . .  ¿500

T he average annual sav in g  in  
electrical pow er . . . ¿ 1,000

T he increase in  ft.-to n s w ith  duralum in  is 586 
m illion  or 24-3% .

T he increase in  u n its consum ed w ith  duralum in  
is 457,840 m illion  of 11-6%  th ereb y  necessita ting  
a decrease in electrical con su m p tion  per 1,000 ft.- 
to n s useful load  h o isted  as given.

Shaft Horse Pow er and Efficiency o f H oistin g .—  
C om parative figures are g iven  in  th e  paper indicating  
th e  changes in  h o istin g  efficiency for th e  steel 
and duralum in equ ipm ents, respectively .

Under th e  actu a l operating con d ition s at 
Section  A  th e  benefit of increasing th e  load  of ore 
per trip  is rather difficult of estim ation , since a 
num ber of variab le factors com p licate  m atters. 
I t  is  q u ite  conceivab le th a t w ith  th e  extra  ore 
hoisted , th e  extra  co st  to  m ine it  and u ltim ately  to  
reduce it , n ecessita tes expend iture , and th is at 
once introduces a h ost of variab le co st figures, from  
w hich  it  is  practica lly  im possib le to  assess any  
specific m onetary  gain  due to  th e  duralum in skips 
alone. Considering, how ever, Section  A , which  
has ab ou t reached its  m axim u m  ou tp u t th a t  could 
be safely  hoisted , th e  follow ing are in d icative of 
w hat increase in  tonnage m illed  has been  effected 
since th e  in sta lla tio n  of th e  duralum in  sk ips.

Tons of ore sen t to  m ill :—
Steel skips s ix  m onths operation  . 453,000
D uralum in sk ips s ix  m onth s operation  498,000 

I t  is thu s seen on these figures th a t 45 ,000 tons of 
extra ore has been sent to  th e  m ill, w h ich  represents 
¿11,250 if one assum es a te n ta t iv e  va lu e  of 5s. per 
ton  profit. T he annual average profit being in the  
region of ¿22,500, w h ich  w ill be increased w hen the  
cond itions underground perm it it. I t  is  inferred 
th a t the  profit earning ca p a c ity  of th is  shaft has 
increased b y  th e  u se of a  duralum in equipm ent.

Increased D epth  and Factor o f S afe ty .— In  th e  case 
considered a t Section  A  th e  pu ll on th e  rope was 
reduced b y  445 lb., representing approxim ately  
87 ft. of extra h oisting depth . (R ope 5-1 lb. per ft.) 
If th e  future developm ent of th e  sh aft dem ands a 
greater depth  to  h o ist from , th en  considerations 
w ould arise of w hether th e  h o ist is  capab le of 
exerting the  increased torque dem anded or if the  
ultim ate strength  of th e  rope in  relation  to  th e  to ta l 
w eigh t on it , w ould conform  to  th e  prescribed  
factor of safety . In  each of th e  cases qu oted  a 
solution  is offered b y  using a duralum in equip
m ent, since, if th e  sam e rock load is h o isted  as 
w as form erly w ith  steel skips, a sav in g  of 2,445 lb. 
is effected, g iv ing  thereb y  an  extra  h o istin g  depth  
of 480 ft. w ithou t an y  alteration  in  th e  pow er  
equipm ent or increase in th e  size of rope.

D u r a l u m i n  M a n  C a g e s . — The app lication  of 
duralum in to  m ining equipm ent is very  pronounced  
w hen applied to  m an cages, a  sav in g  of 2 ,400 lb. 
being effected in  a tw o-decker cage capab le of 
carrying 40 m en. The reduction in th e  w eight of
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is r

th is  equipm ent allow s, if necessary, increased  
cap acity  for m an carrying, or a lternatively , th e  
sav in g  secures a longer life for th e  hoisting rope 
ow ing to  th e  increase in th e  factor of sa fety  
em ployed . Considering the  cost of renew ing these  
ropes, w hich  in th e  case of very  deep shafts is  
extrem ely  high, th e  effect of th is econom y can be  
readily appreciated.

The m an cages installed  a t one of th e  sections on  
th e  R andfontein  E sta tes are operated by  a steam  
h oist. T h ey  con sist essen tia lly  of duralum in m etal 
w ith  steel gu ide frames.

Acceleration .— Since th e  resu ltant torque on the  
drum  is th e  sam e for th e  duralum in and steel cages 
respectively , w hen operating in  balance no benefit 
accrues from  th e duralum in cages during the  
acceleration  period.

R etardation .— In retardation, how ever, all m oving  
m asses h ave to  be stopped, including m en, cages, 
and  rope, and since a considerable decrease in  
w eight is  effected in  the  case of th e  duralum in cages, 
the  to ta l m oving m asses to  be brought to  rest are 
considerably less than  form erly, and therefore for 
th e  sam e cyclic  tim e th e  m om entum  forces are 
reduced, thereby im posing less strain on safety  
appliances and brake paths.

Tim e Factor.— The lowering of m en and m aterials 
underground is a very im portant consideration in a 
shaft, and th e  allocating of tim e to  lower m aterials 
becom es a serious problem  which can be elim inated to  
som e extent by duralum in cages. Since 2,400 lb. can

be saved  in w eight about six teen  more m en can be 
carried ‘per trip, representing thereby an increase  
of 40%  in  the  m an-carrying cap acity  of the  cage, 
and conform ing to  the  sam e factor of sa fety  on the  
rope. Tne tim e to  lower th e  com plem ent of m en is 
then  reduced and tim e for m aterials and shaft repair 
is  increased. T he reduction in th e  num ber of trips 
is  also consideraby reduced and a sensible decrease  
in  steam  consum ption should result.

H oisting R ope .— A ssum ing that th e  trips are less  
to  lower th e  com plem ent of m en underground, a 
considerable econom y on the  ropes is effected and  
w hen one considers in  conjunction  w ith  th is the  
considerably reduced dead w eight of th e  m an cage  
it  can readily be appreciated how  th e  rope life  is 
extended , w hich is a factor of great im portance in 
deep level m ining.

R u n n i n g  a n d  M a i n t e n a n c e  o f  D u r a l u m i n  
S k i p s . — R eports on th e  w orking characteristics of 
th e  duralum in skips show  th a t th ey  are operating in 
a satisfactory m anner, a t all sections. The increase  
in  th e  depth  of duralum in pan required to  g ive  
extra cap acity  has im proved the  ‘1 turning m om ent ' ’ 
on entering and leaving the  tipp ing p aths thus  
m inim izing wear and tear to  th e  tipp ing  p ath  and  
th e  skip. The trip  is now  perform ed in  a sm oother  
and quieter m anner than  form erly and less wear 
on th e  guide fram e and runners occurs.

C o s t  o f  S t e e l  a n d  D u r a l u m i n  S k i p s . — The 
cost of a com plete steel skip would be about ¿438, 
w hile a com plete duralum in skip costs about ¿813.

M o ly b d e n u m .— General ’inform ation in regard 
to  th e  occurrence, production, properties, and use of 
m olytd en u m  is g iven  in  E conom ic Paper 15 of 
the  U nited  S tates Bureau of M ines, by  A. V. Petar. 
The authoress sta tes th a t m olybdenum  is a relatively  
rare elem ent. The U nited  S tates is fortunate, h ow 
ever, in  possessing abundant resources, sufficient 
to  supply not on ly  th e  needs of m anufacturers in  
that country, but a large proportion of the  require
m ents of European consum ers as well. M oreover, 
m olytd en u m  is th e  on ly  im portant special steel- 
alloying elem ent in  w hich th e  U nited  S ta tes has 
dem onstrated its  self-sufficiency. A s little  as 
0-25%  of m olybdenum  is an effective hardening  
agent when incorporated in  a lloy  steel, and heat- 
treated steels containing m olybdenum  are more 
du ctile  than  m any other sim ilar a lloy  steels.

Pure m olybdenum  is a silvery w hite , m alleable  
m etal, softer than  steel and capable of being filed 
and polished  ; its specific g r a v ity  is  ab ou t 10, or 
not qu ite as h eavy  as th a t of lead. The m etal m ay  
be produced in several \Vays, and its properties 
vary  accordingly. If prepared b y  th e  reduction of 
m olybdenum  oxides w ith  hydrogen  it is a grey  
m etallic powder, w hich m ay  be com pressed under 
heat and pressure in to  brittle bars. If th e  oxide is 
reduced w ith  carbon an im pure grey powder 
results, of w hich  th e  specific g rav ity  is about 8-75, 
due to the  presence of carbon. In  th is  form  it is 
harder than  quartz. M olybdenum  is also m anu
factured b y  a chem ical process, w hich g ives a dark- 
blue, m etallic, crysta lline powder. The m elting point 
of pure m olybdenum — about 2 ,500°— is higher even  
than  th a t of p latinum . Am ong th e  m etals, on ly  
osm ium , tanta lu m , rhenium , and tun gsten  m elt at 
higher tem peratures. E lectrically , m olybdenum  is a 
good conductor, and it  is  stronger and harder than  
copper. I t  is  softer and more easily  worked than  
tun gsten . A lloyed  w ith  steel it ac ts  m uch like

tungsten, b ut is more p otent. It  likew ise is very  
sim ilar to  chrom ium  in th e  properties it  im parts to  
steel, but m uch sm aller quantities are required to  
produce th e  desired result.

M olybdenum  is consum ed principally  in the stee l  
industry. Sm aller quantities, in  the  form o f wire  
and sheet, are used as supporting filam ents in 
incandescent lam ps and radio v a lv e s ; and an  
additional quantity , in th e  form of oxide, is absorbed  
b y the  chem ical industry. A lloy steels containing  
m olybdenum  are used in  m any f ie ld s ; th e y  are 
em ployed exten sively  in  aircraft and in  a u to 
mobiles. A ll n itriding steels con ta in  m olybdenum  
and in high-speed steels m olybdenum  m ay  be  
substitu ted  for tungsten. It  is a valuable addition  
to  rustless, heat-resisting, and acid-resistant steels 
and to  grey-iron castings and steel castings ; it 
enters in to  a lloy-steel guns and armour p late, saw  
steels, d ie steel, razor blades, and countless other 
products.

A ustralia, N orw ay, and th e  U nited  S tates have  
produced m ost of th e  w orld’s supply of m olybdenum  
and, except during th e  W ar, these countries have  
been practically  th e  on ly  producers. D uring the  
war period several European and A siatic countries 
entered the field ; but in recent years the U nited  
States probably h as produced 85%  of th e  entire  
output of th e  world, and m ost of the  rem ainder has 
com e from N orw ay.

Sal ts  in  Mill W aters .— In R eport of In vestiga 
tion  N o. 3149 of the  U nited  States Bureau of Mines, 
A. B . Campbell, W . H ow es, and W . H . Ode deal 
w ith  salts in T ri-State m ill w aters and their ill-effect 
on th e  flotation of blende, and their rem oval. 
Sum m arizing their work,, th e y  sa y  th a t th e  use 
of acid m ine w aters for m illing purposes in th e  Tri- 
State zinc d istrict of M issouri, K ansas, and  
Oklahom a has resulted in corrosion o f mill 
equipm ent and difficulties in the flotation operations.
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T he M ississippi E xperim ent S tation  of th e  U n ited  
S tates Bureau o f M ines in  co-operation w ith  th e  
M issouri School of M ines and M etallurgy, R olla, 
M o., has conducted in vestigation s in th e  laboratory  
and in the  field to  com bat these d ifficulties. The 
in vestiga tion s show ed th a t :—

(1) T he acid w aters w ere m ost abundant in  th e  
eastern  part of th e  P icher d istrict, w here carbonates 
were absent in th e  ore-bodies. I f  carbonates, 
ch iefly  ca lcite, were found in  th e  ta ilin g  piles 
th e  w aters did not contain  enough acid or m etallic  
salts to  cause trouble.

(2) A nalyses of th e  troublesom e w aters som etim es 
show ed more than  5,000 p .p .m . of free acid and of 
dissolved sa lts in  the  form  of su lphates. Ferrous, 
ferric, and zinc sa lts and free acids required the  
m ost a tten tion  because th e y  were found to  be th e  
m ost harm ful con stituents.

(3) The principal corrosive agents are free acid 
and ferric sulphate.

(4) The principal flotation to x in  is ferrous 
sulphate ; zinc sulphate requires m inor considera
tio n . Appreciable quantities o f th e  su lphates 
of calcium  were found to  cause litt le  or no trouble.

(5) T he m ost effective w a y  o f rem oving th e  
harm ful con stituents is to  trea t th e  w aters w ith  
alkali before th e y  en ter the  m ill, b u t the  reagent 
cost is prohib itive. B y  th is m ethod th e  harm less 
sa lts of calcium  and m agnesium  w ould unnecessarily  
be rem oved.

(6) T he m ost satisfactory  trea tm en t w ould be 
se lective  rem oval o f th e  ferrous and ferric iron  
and free acid b y  a lternate periods of aeration  
and neutralization . This m ethod  favours th e  
oxid ation  of ferrous iron and th e  rem oval of th e  
resu ltant ferric iron in  free acid se lec tiv e ly  b y  
controlled neutralization . N eutralization  m ay be 
accom plished m ost ch eap ly  by  upward percolation  
through high grade lim estone : low  grade lim estones 
are in effective. B ases, such as lim e and caustic  
soda act m ore quick ly, b ut the ir  cost is higher.

M o u n t  Hope, New Jersey .— R ecent m ining  
practice and costs at the  Mt. H ope m ine in northern  
N ew  Jersey are discussed in d etail in Inform ation  
Circular 6601 of the  U n ited  S tates Bureau of Mines, 
b y  J. R . Sw eet. After, a  brief prelim inary  
discussion of th e  h istory and geology of the district, 
the  author describes in  d eta il the  ore-bodies (which 
are long, narrow lenses of m agnetite, p lunging at 
a flat angle, and enclosed in gneissic rocks), m ethods 
of prospecting and exploration, surveying and  
in terpreting diam ond drill holes, and m ethods of 
developm ent and m ining. Shrinkage stop ing is 
em ployed , and a novel feature of th e  operation  is 
th e  drilling of 14-ft. holes b y  m eans of jackham m er- 
ty p e  drills fitted  w ith stoper legs and operated along  
a horizontal p lank m ounted against th e  stop e face 
b y  m eans of ladders. Marked im provem ents in 
sa fety  and tonnage broken per m an drilling have  
atten d ed  th e  su b stitu tion  of th is m ethod  for the  
former one of drilling  6 -ft. upper holes in to  th e  back  
w ith  stopers. A dequate d iscussion  of stop ing  
practice is follow ed by sections on underground  
haulage, h oisting, labour considerations, pum ping  
and ven tila tion , sa fety  m ethods, adm inistration , 
power, and detailed  tabu lation s of costs  in u n its  
of labour, power and supplies per ton  m ined, as w ell 
as in  d irect dollar co sts .

D uring th e  year 1930, 176,474 long tons were  
hoisted  a t  a to ta l underground cost of $1-31 per 
to n , w hich  represents a labour cost of 1-129 m an  
hours per to n  underground.

D ri f t  M in in g .— The m eth od s and costs  o f drift 
m ining a t th e  property of th e  V allecito  M ining Co., 
A ngels Camp, California, are described by D . Steffa  
in  Inform ation  Circular 6612, o f th e  U n ited  S ta tes  
Bureau of Mines. T i e 1 a llec ito  W estern  m ine is a 
placer gold deposit in  the  an cien t stream  bed know n  
as the  T ertiary Calaveras. Churn drilling, fo llow ed  
by underground developm ent from  a 150-ft. sh a ft , 
proved th e  ex isten ce  of econ om ica lly  m ineable  
gravels in  th e  channel b ottom , and ou tlin ed  the  
shape of th e  “ p a y  areas ". T he ex traction  o f a 
portion of one of these areas has provided  a check  
on th e  thickness, grade, and w orking characteristics 
of th e  gravels, and g iven  a basis for co st  estim ates. 
The gravel from  d evelop m en t work and from  
breasting has been treated  in a p lan t near th e  shaft 
collar. The recovery process con sists essen tia lly  of 
d sin tegrating and w ashing th e  fines in  a trom m el, 
discarding th e  oversize, and p assin g  th e  fines 
through riffled slu ices to  recover th e  gold . On th e  
basis of th e  retreatm ent o f 200 to n s of m ill ta ilings  
it is estim ated  th a t th e  m ill recovery is nearly  98% . 
T he com bined  m ining  and m illing  c o s t  o f th e  
9,500 to n s of gravel tak en  from  th e  tr ia l area 
m entioned  ab ove w as $3-10 per ton .

C o n c e n t r a t i n g  S ch e e l i te  O re .— T he con cen tra 
tio n  o f low -grade tu n gsten  ore as carried on  at the  
Silver D ik e m ill o f the  N evada-M assachusetts Co., 
In c ., near M ina, N evad a , is  described  b y  W illiam  O. 
V anderburg in  In form ation  Circular 6604 o f the  
U n ited  S tates Bureau o f M ines. T he m ill has 
ca p a city  to  trea t 45 to n s  o f ore per d ay  b y  tab les, 
but operations at fu ll cap acity  are handicapped by  
in su fficien t space for econom ical d isposal o f  ta ilings 
and a sca n t w ater su p p ly . T he ore occurs in  quartz 
v ein s and is m ined b y  a sy stem  o f shrinkage stopes. 
T he sch eelite  crystals are re la tiv e ly  coarse and the  
ore is fa irly  free o f d eleteriou s e lem en ts th a t effect 
th e  m arketing o f tun g sten  concentrates. H ow ever, 
pyrite  and to  a lesser e x te n t  m anganese sulphide 
are present. T he ore is crushed to  J in . size by  two 
crushers operating  in  series ; it  is reduced further 
to  12 m esh  b y  tw o se ts o f rolls arranged in series. 
T he prim ary rolls operate in  closed  circu it w ith  a 
trom m el h av in g  T75 in . h o les and th e  secondary  
rolls w ith  a 12 m esh  screen. T he crushed product is 
sized b y  a 22-m esh screen ; oversize and undersize  
products are concentrated  b y  tab les. T he table  
concentrates are clean ed  further b y  roasting  
fo llow ed  b y  a m agnetic  separation  o f th e  iron  
su lphide.

F or a tw o-m on th  period o f  1931 th e  m ill treated  
an average o f 24-2 to n s o f ore per d a y  w h ich  con
ta ined  0-8% o f tu n gsten  tr io x id e . I t  produced  
con cen trates con ta in in g  73-4% of tun g sten  tr iox ide , 
0-17% o f sulphur, and  0-003%  of copper. The 
recovery  o f tu n gsten  w as ap p roxim ately  81% and  
th e  concentration  ratio am ounted  to  114 to n s  in to  1. 
The m illing  cost during th is period w as $2-65 per 
to n  o f ore m illed . E xp er im en ta l w ork on  S ilver  
D ike ore in d icates th a t th e  scheelite  can be recovered  
su ccessfu lly  b y  flo ta tion  m ethods.

M illing  M o ly b d e n i te  O re .— T he m illin g  of 
m olybd en ite  ore as practised  a t th e  Q uesta con cen 
trator o f th e  M olybdenum  Corporation o f A m erica, 
N ew  M exico, is described b y  j!  B . Carman, 
in  In form ation  Circular 6551 o f th e  U n ited  S tates  
Bureau o f M ines. The ore con ta ins from  4-5 to
7-5% o f m olybdenum  sulphide and is m illed  at the  
rate o f 40 to n s per d ay b y  flo tation  m eth od s. I t  is 
crushed to  1J in . size by  a breaker and th en  ground  
in a N o. 54 ball-m ill w hich operates in  closed  circu it
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w ith  a 3 b y  18 ft. classifier. T he classifier overflow  
con ta in in g  less than  1% plus 100 m esh and approxi
m a te ly  70% m inus 200 m esh m ateria l is  treated  in  
a rougher cell. T he rougher concentrates are 
cleaned  in tw o stages by  cells. The rougher cell 
ta ilin gs after additional treatm en t in scavenger cells  
are sen t to  w aste. A ll m idd ling  froths are returned  
to  th e  head o f the  flotation  circuits. F lotation  
reagents used com prise p ine oil and sodium  cyanide ; 
th e  la tter  is used to  depress p yrite. The finished  
concentrate pulp is th ickened  and further dew atered  
b y  a filter. The filter cake, after drying, is sacked  
for sh ipm ent.

D uring th e  period February 1 to  N ovem ber 30, 
1930, th e  concentrates produced contained 71-13%  
of m olybdenum  sulphide ; th e  concentration  ratio  
am ounted  to  16-7 to n s  in to  1 ; and the  recovery of 
m olybdenum  sulphide w as 86-8%. The to ta l 
op eratin g  exp en se over th is period am ounted to  
$2-69  per to n  o f ore m illed.

S H O R T  N O T IC E S
S h r in k a g e  Mining.— In the Engineering and 

M in in g  Journal for June, M. J. E lsing  deals w ith  
th e  cost of shrinkage m ining.

M ine Cages.— L. E aton  d iscusses the  design  
of m ine cages in the Engineering and M ining Journal 
for June.

I r o n - O r e  M ining.— T echnical advances on th e  
M esabi Iron R ange are discussed by  R . H . B enn ett  
in  M ining and M etallurgy  for June.

R o c k b u rs ts .— The effect o f crush burst m ove
m ents on stope rem nants and w orkings in their  
v ic in ity  is discussed b y  C. J. Gray in  the Journal 
of Chemical, M etallurgical and M ining Society  
o f South  Africa for April.

N a tu r a l  Gas Fue l .— L. V. B ender describes 
the use o f natural gas as a fuel at A naconda in 
M ining and M etallurgy  for June.

C o a l-C u t t in g  M ach ines .— Some elem ents of 
design of coal-cu tting m achines contributing to  
b etter perform ance are described b y  A. F . Cagney  
in the Canadian M in ing and M etallurgical Bulletin  
for June.

A m a lg a m a t io n  a n d  C y a n id a t io n .— C. O.
Stee describes the  use of a sim ple arrangem ent 
tried  at the  Siscoe Gold M ines, Q uebec, for trea t
m ent o f the ore by  am algam ation and cyanidation  
in Engineering and M ining Journal for June.

F lo ta t io n .— Bubble attach m en t in flotation  
processes is discussed by  O. C. Shepard in  M ining  
and M etallurgy  for June.

S t a r c h  in  F lo ta t io n .— The use of soluble starch  
as a depressant for certain m inerals w hile floating  
gold ores is described by  D . N . V edensky and L. H. 
D uschak in Engineering and M in ing  Journal for 
June.

C oal P r e p a r a t io n . — P resent-day tendencies in  
th e  design o f coal treatm en t p lants are exam ined  
b y  H . B. C ooley in  th e  Canadian M ining and  
M etallurgical Bulletin  for June.

R e f in e ry  E le c t r i f ic a t io n .— A. D . R oss describes 
th e  electrification  of the  M ontreal copper refinery  
in the  Canadian M ining Journal for June.

S m e l t in g  a t  R o n n sk a r .— The B oliden  Sm elter  
a t R onnskar, Sw eden, is described b y  A. G. P . 
P aten  in Engineering and M in ing  Journal for June.

M u fu l i ra .— A nton Gray describes the geological 
se tt in g  o f the M ufulira copper deposit in  N orthern  
R hodesia  in  Economic Geology for Ju n e-J u ly .

Pecos  Z in c -L e a d .— The geo logy  o f th e  zinc-  
lead deposits a t P ecos, N ew  M exico, is described  
by P. K reiger in Economic Geology for J u n e-J u ly .

Gold M in ing  in Novia  Sco t ia .— E. S. R.
Sm ith discusses the  causes o f unprofitable operation  
of N ov ia  Scotian  gold deposits and the  rem edy in 
th e  Canadian M ining and M etallurgy Bulletin  
for June.

M a y u m b a ,  B a s -C o n g o .— In the Bulletin Suisse  
de M in . et Petr., Vol. X II , 1932, A. A m stutzdescribes  
the  geological structure of the M ayum ba region, 
Low er F rench  Congo.

N o r th e rn  R h o d es ia .— G. V. D ouglas discusses  
m ineralization in N orthern R hodesia in Economic 
Geology for J u n e-Ju ly .

C lass i f ica t ion  of M in e ra l  D eposi ts .— L. 
Duparc and A. A m stu tz discuss th e  classification  
of m ineral deposits in th e  Bulletin Suisse de M in . 
et P etr., V ol. X II , 1932.

E le c t r ica l  P ro s p e c t in g .— The use o f th e  self 
potentia l m ethod of ore exploration, illustrated  
b y  tw o surveys in  Canada, is  discussed b y  J. J. 
Breusse in Engineering and M ining Journal for 
June.

P e t r o l e u m  Geology.— M odern m ethods in  
petroleum  geo logy  are described b y  F. G. T ickell 
in  M ining and M etallurgy  for June.

P e t r o l e u m  P ip e -L in e s .— C. P. Bow ie discusses 
the transport of light oils by pipe-line in Technical 
Paper 517 o f the  U nited  S tates Bureau o f Mines.

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

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

34,838 of 1930 (372,829). H. B. S h e p p a r d ,  
D erby. A  flexible w ater container is used as a 
hydraulic cartridge for breaking down ore.

35,835 of 1930 (372,326). J .  W . F l a n n e r y ,  
Portland, Oregon. A process for th e  refining of 
m etals in  w hich a layer of refining m aterial of low er  
m elting point than  the m etal concerned is introduced  
in to  the b ottom  o f the furnace.

36,926 of 1930 (372,759). F .  S. S i n n a t t ,  W est
m inster, and L. S l a t e r ,  Sheffield. M aterials of 
different specific gravities are separated by  a lternate  
suction  and pressure o f a gaseous fluid in a special 
separating colum n.

2,788 of 1931 (372,331). H . D e h o t t a y ,  M alm edy, 
Belgium . Solid COa is used for the  freezing o f soil.

3,830 of 1931 (372,771). N i c h o l s  C o p p e r  C o ., 
N ew  York. Zinc sulphide ores are treated b y  a hot 
m ixture o f S 0 2 and an oxid izing gas, w hereby all 
objectionable sulphur is elim inated from  the ore 
w ithout the  need o f extraneous heating.

4,326 of 1931 (372,781). J .  S. D u n n  and I m p e r i a l  
C h e m i c a l  I n d u s t r i e s ,  L td., L ondon. Sulphur in  
vapour form  is treated  b y  alkali-m etal sulphides for 
the  rem oval o f arsenic.

15,015 of 1931 (372,958). F a l c o n b r i d g e
N i k k e l v e r k ,  N orw ay. N ickel-copper solutions 
contain ing iron are netralized by  adding a m etallic  
nickel product obtained b y  the  gas-reduction of 
nickel com pounds at low  tem peratures and the iron  
is rem oved by hydrolysis on blow ing air through the  
neutralized solutions.

16,112 of 1931 (372,964). A. H . P e h r s o n ,  
Sweden. The even  distribution  of heat in electric 
furnaces is ensured by the use o f electrodes short- 
circuited so as to  form  resistors, the electrodes being  
capable of adjustm ent as to  position  in the furnace.
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20,409 of 1931 (373,003). A m e r i c a n  M e t a l  C o ., 
N ew  Y ork. Copper w ire-bars are cast in  w ater- 
cooled  m oulds.

21,937 of 1931 (371,719). A l u m i n i u m - I n d u s t r i e  
A .-G., N euhausen , Sw itzerland. Liquid alum inium  
is rem oved  from  th e  electric furnace b y  a dev ice  
such  as a rotating  screw , w hich rem oves the  m etal 
in  a continuous stream .

27,714 of 1931 (371,394). J. S m i t h ,  G lasgow . 
M ineral o ils are purified b y  su b jecting  a m ixture of 
o il vapour and steam  to  the  action  o f cyan ized  coke  
in  a specia l tow er or container.

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

M o d e rn  P r a c t i c e  in M in ing .  V ol. 5. Coal 
M achinery and its  A p plication . B y  S i r  R . A. S. 
R e d m a y n e .  Cloth, octavo , 444 pages, illu strated . 
30s. L ondon  : L ongm ans, Green and Co.

P ro s p e c t in g  f o r  Gold .  3rd ed itio n . B y  I o n  L. 
I d r i e s s .  C loth, octavo , 272 pages, illu strated . 
P rice 5s. S yd n ey  : A ngus and R obertson .

T ex tb o o k  of Geology. Part I— Physical 
G eology. B y  C. R . L o n g w e l l ,  A. K n o p f ,  and  
R . F .  F l i n t .  C loth, octa v o , 5 1 4  pages, illu strated . 
Price 23s. L ondon  : Chapman and H all.

A u s tra l ia .  A N ew  G eological Map o f th e  
C om m onw ealth , w ith  E xp lan atory  N o tes by  
Sir T. W . E d g e w o r t h  D a v i d .  Scale 1 : 2,990,000. 
Price, unm ounted , 20s. ; m ounted , 42s. L o n d o n : 
Edw ard A rnold.

Genesis of th e  D ia m o n d .  B y  A l p h e u s  F. 
W i l l i a m s .  2 volum es, c lo th , octa v o , 636 pages, 
illu strated . Price 84s. L ondon : E rnest B enn .

H e a t - T r e a t m e n t  a n d  A n n ea l in g  of A lu 
m in i u m  a n d  i ts  Alloys. B y  N . F .  B u d g e n .  
C loth, octavo , 341 pages, illu strated . Price 25s. 
L ondon : Chapman and H all.

T in  S o ld e rs  : A  M odern S tu d y  o f  the  P roperties  
of T in  Solders and Soldered Joints. B y  S. J. 
N i g h t i n g a l e .  C loth, octavo , 8 9  pages, illu strated . 
Price 5s. L ondon : B ritish  N on-Ferrous M etals 
R esearch A ssociation .

T y n e  M ain  C oal  : A  Scientific Survey.
Sum m ary o f Fuel R esearch  P hysica l and Chem ical 
S urvey o f th e  N ation a l Coal R esources N o . 22. 
N orthum berland and A r e a : The M ain Seam .
P aper boards, illu strated . P rice Is. 6d. L on d on  : 
H.M . S tationery Office.

A b a n d o n ed  M ines : Supplem ent to  V ols. I, II , 
I I I , IV , and V  o f th e  Catalogue of A bandoned  
M ines. P aper covers, 60 pages. Price Is. L ondon :
H.M . S ta tio n ery  Office.

M ining  E x a m in a t io n s  : Papers se t a t the
E xam in ation s for Certificates of C om petency and  
S u rveyor’s C ertificates, M ay, 1932. Price Is. 6d. 
L ondon : H .M . S ta tion ery  Office.

C lay  an d  S h a le  : The Clay and Shale R esources  
of T urner V alley  and N earby D istricts. B y  W . G. 
W o r c e s t e r .  P aper covers, 126 pages, illu strated . 
Price 20 cents. O ttaw a : D epartm ent o f M ines.

G old  C oas t  : T he G eology of th e  Obuasi Gold- 
field. B y  N . R . J u n n e r .  Gold Coast G eolog ica l 
S urvey  M em oir N o. 2. F o lio  size, 43 pages, w ith  
22 p lates and coloured geological m ap. Price 5s. 
L ondon : Crown A gents for the  C olonies.

N it ra te  D epos i ts  of th e  U n i ted  S ta te s .  B y
G. R . M a n s f i e l d  and  L. B o a r d m a n .  U n ited

S tates G eological Survey  B u lletin  838. P aper  
covers, 107 pages, illu strated , w ith  m ap. Price  
40 cen ts. W ash ington  : Superin tendent o f D o cu 
m ents.

P o ta s h  in  New Mexico : M ineralogy o f  D rill
Cores from  th e  P otash  F ie ld  o f N ew  M exico and  
T exas. B y  W . T. S c h a l l e r  and E . P . H e n d e r s o n .  
U n ited  S tates G eological Survey  B u lletin  833. 
P aper covers, 124 pages, illu strated . P rice 60 cen ts. 
W ashington  : Superin tendent of D ocum ents.

M in e ra l  R e so u rc es  of th e  U n i te d  S ta te s ,  1930. 
P art I, pp. 431-477 , Zinc, b y  E . W . P e h r s o n .  
P art II , pp. 599-773 , Coal, b y  F . G. T r y o n ,  L. 
M a n n ,  and H . O. R o g e r s .  W ash in gton  : Super
in te n d en t o f  D ocum ents.

M eta l  S ta t i s t i c s  : Y ear B o o k  o f  th e  A m erican  
Bureau o f M etal S ta tistics , 1931. P aper covers, 
112 pages. Price $2. N ew  Y o r k : A m erican
Bureau of M etal S tatistics .

Id a h o  : R ep ort on  th e  M ining In d u stry  of
Idaho, 1931. B y  S. C a m p b e l l .  P aper covers, 298 
pages, illu strated . B o ise , Idaho : M ines D ep art
m ent.

F.M .S .  : Y ear B ook  o f th e  F ed erated  M alay  
S ta tes, 1931. P aper boards, 279 pages, w ith  p lates. 
Ipoh, F .M .S. : Cham ber o f M ines.

A frica ,  West,  E as t ,  a n d  C e n t r a l  : T he M anu
facturing Industries o f the  B ritish  E m pire O verseas, 
Part V I. B y  H . N . C a r v a l h o .  Folio  size, 36 pages, 
w ith  num erous p la tes. P rice 7s. 6d. L ondon : 
E rlangers, Ltd.

S o u th  Wales : T he Sou th  W ales Coal A nnual, 
1932. C loth, o c ta v o , 299  pages. P rice 7s. 6d. 
Cardiff : The B usiness S ta tistics C om pany.

COMPANY REPORTS
T r a n s v a a l  Gold  M in in g  E s ta te s .— F orm ed in 

1895 th is com pany w orks gold  m in in g  properties in 
th e  L ydenburg d istr ict o f  th e  T ransvaal. The 
report to  M arch 31 la st  show s th a t 197,100 to n s of 
ore w as crushed, o f w h ich  154,300 to n s  cam e from  
th e  Central M ines, th e  gold  y ie ld  to ta llin g  61,385 oz., 
eq u iva len t to  6-229 dw t. per to n . T he revenue  
to ta lled  ¿260,710, w hile  w orking costs w ere ¿227,078, 
lea v in g  a w ork in g  profit o f ¿33,632, su n d ry  other  
profits increasing th e  to ta l to  ¿42,836. A  d ividend  
distributed  during th e  year  absorbed ¿14,299, 
equal to  2£ %. T he ore reserve at th e  end o f th e  year  
w as estim ated  to  be 386,000 to n s , averag in g  7-9 
dw t. in va lu e, rep resen tin g  an increase o f 16,450, 
to n s in q u an tity  and a decrease o f 0-1 d w t. in  value, 
w hen com pared w ith  th e  previous year.

K a g era  (U ganda)  T in f ie ld s .— T his com pany  
w as form ed in  1926 and w orks th e  M wira Sandu  
t in  m ine in  U ganda. T he report for 1931 show s th a t  
186 to n s  o f t in  con cen trates w as produced during  
the  year, o f w h ich  o n ly  142J- to n s w as a c tu a lly  so ld , 
th e  balance o f 4 3 f  to n s b ein g  reckoned  as m eta llic  
t in  a t ¿110 per to n . A llow in g  for th is  th e  to ta l  
revenue w as ¿14,308, eq u iva len t to  an  average price  
of ¿76 18s. 7d. per to n . T he y e a r ’s w ork in g  show ed  
a loss of ¿6,209, w hich , added to  th e  d eb it balance  
o f ¿6,043 brought in , gave a to ta l d eb it o f ¿12,252  
to  be carried forw ard. T he ore reserves a t th e  end  
o f the  year  w ere estim ated  to  am ount to  1,572 to n s  
of t in  ox id e , o f w h ich  466 to n s represented  m ine  
ore. T his la st am ount show s an increase o f 100 to n s  
o ver th e  figure for th e  previous year, a fter a llow in g  
for 141 to n s  ex tracted  during th e  year.
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B is ich i  T in .— This com pany w as form ed in  1910 
and w orks a llu v ia l t in  p roperty  in  N orthern  
N igeria . T he report for 1931 show s th e  production  
for th e  y ea r  to  h av e  been  469 to n s , equal to  50-48%  
o f th e  ad m itted  production  for 1929, restr iction  
h av in g  com e in to  force during the  year under  
rev iew . The q uota  allow ed th e  com pany is too  sm all 
to  a llow  of th e  w ork ing of th e  steam  sh ovels and  
accessory p lan t. The average price realized for the  
o u tp u t w as ¿86 15s. lOd. per to n , costs h av in g  
fa llen  to  ¿49 16s. per to n  a t railhead. The profit 
for th e  year, a fter  allow ing for a proportion of the  
loss suffered b y  T reskillard M inerals, L td ., was 
¿1,771, increasing th e  cred it availab le to  ¿6,832, 
w hich  w as carried forw ard. The com pany's proved  
reserves in  N igeria  are estim ated  to  be 9,333 tons  
of concentrates in  ground averaging 2-1 lb. per 
cu. yd .

N a r a g u ta  E x te n d ed  Areas .— T his com pany w as 
form ed in  1929 and w orks an alluvial t in  property in  
th e  Bauchi province, N igeria. The report for 1931 
show s th a t under restriction  th e  output o f tin  
concentrates w as o n ly  1174 to n s , as com pared w ith  
183 to n s  for 1930. The average price realized w as 
¿74 16s. 2d. per to n , against ¿88  9s. 9d. The profit 
for th e  year  w as ¿771, w hich, added to  th e  sum  of 
¿2,556 brought in , gave an availab le to ta l of 
¿3,327, w hich  was carried forward. The reserves at 
th e  end o f the  year were estim ated  to  be 2,400 to n s  
of concentrates, as at the  end o f the  previous year.

Sou th  B u k e ru  A reas .— T his com p any, formed  
in 1929, w orks an alluvial t in  property in  N orthern  
N igeria. The report for 1931 show s th a t ow ing to  
restriction on ly  87 to n s o f concentrates w as pro
duced during th e  year, aga inst 178 to n s in  the  
preceding period o f 16 m onths. The average price 
realized for t in  sold w as ¿69 9s. 3d. per to n , against 
¿87 6s. l i d .  The accounts show  a profit of ¿666, 
w hich, added to  the  balance o f ¿359 brought in , 
gave an availab le to ta l o f ¿1,025, o f w hich ¿619  
has been w ritten  off the  hold ing in N araguta  
Durum i Areas, L td., and the  balance ¿406 tran s
ferred to  reserve. T he reserves a t th e  end of the  
year were estim ated  to  be 708 to n s of tin  concen
trates, against 700 tons at the  end of 1930.

Zinc C o rp o ra t io n .— Form ed in 1911, th is
com pany works lead-zinc properties in th e  Broken  
H ill d istrict, N ew  South  W ales. The report for 1931 
show s th a t 264,979 to n s  of ore w as raised, against 
337,041 to n s in  the  previous year, th e  m ine on ly  
w orking 75% o f norm al full tim e. The m ill treated  
265,740 to n s of ore, producing 53,098 to n s  of lead  
concentrates, averaging 72-9% lead and 17-3 oz. 
silver  per to n , and 40,377 to n s o f zinc concentrates, 
averaging 52-8% zinc. W orking costs w ere further 
reduced during the  year to  ¿26 5s. in  A ustralian  
currency. The q u an tity  of lead  realized during the  
period w as 45,454 to n s , aga inst 34,388 to n s  in  1930, 
the average price realized being ¿13, against ¿18. 
T he m ine accounts show  a w orking profit o f ¿52,520, 
against a loss o f ¿41,874 in  1930. In terest and  
other revenue to ta lled  ¿78,199, against ¿113,787. 
The am ount availab le, after adding th e  balance of 
¿26,585 brought in  and m akin g  various a llow 
ances, w as ¿177,972, o f wrhich d iv idends absorbed  
¿71,609, appropriations for p lant and developm ent 
¿70,000, lea v in g  a balance o f ¿36,363 to  be carried 
forward. The ore reserves at th e  end of the  year  
were estim ated  to  be 2,800,000 to n s  on th e  lead  
lode and 249,000 on th e  zinc lode, the  reduction in  
the  to ta l reserves being o n ly  80,000 to n s , in  sp ite  
o f the  fact th a t d evelop m en t w as a t a standstill.

I n d ian  C o p p e r .— T his com pany w as form ed in  
1924 and w orks copper properties in  the  Singhbum  
d istr ict o f B engal, Ind ia , w ith  a sm elter  near the  
railw ay. The report for 1931 show s th a t 163,124 
w et sh ort to n s  o f  ore w as sent to  the  m ill, aga in st  
135,615 to n s in  1930, th e  grade rising from  2-87%  
to  3-17% . The m ill treated  161,563 to n s , producing  
17,964 to n s of concentrates. The ou tp u t of the  
refinery w as 4,069 long tons of refined copper, 
against 2,974 to n s in 1930, w hile the  rolling m ill 
turned  out 3,637 lon g  to n s  o f yellow  m eta l sheet. 
The year's w orking resulted in a profit o f ¿51,184, 
w hich w ith  th e  ¿6,401 brought in , gave an available  
to ta l of ¿57,585. Of th is am ount ¿6,479 w as w ritten  
off m ine developm ent expenditure, ¿4,110 off 
prom otion expenses, ¿20,000 transferred to  reserve, 
debenture in terest ¿20,985, th e  balance o f ¿6,011 
being carried forward. The ore reserves at the end  
of the  year were estim ated  to  be 691,942 short 
tons, conta in ing  3-25% copper. A  favourable  
report on the  property w as received from  Mr. C. O. 
Lindberg during th e  year.

T ro n o h  Mines.— This com pany w as form ed in  
1901 and w orks alluvial t in  properties in the K inta  
district, F.M .S. The report for the year 1931 shows 
th a t th e  ou tp u t of t in  ore from  th e  com pany’s 
dredges w as 870 to n s , although 1,488 to n s of ore 
w as sold , aga inst 1,447 to n s in  1930. Sales o f ore 
realized an average of ¿72 12s. 2d. per to n , against 
¿91 16s. Id . per to n  in  the  previous year. The profit 
for th e  year w as ¿30,293, w hich, added to  th e  
balance brought in , gave an available to ta l of 
¿86,526. D iv idends paid during th e  year, equal to  
5% , absorbed ¿15,000, w hile ¿21,920 has been  
allow ed for depreciation, leav in g  a balance of 
¿49,606, w hich  w as carried forward.

S o u th e r n  T ro n o h .— This com pany was formed  
in  1927 and w orks alluvial t in  property a t T anjong  
Tualong, Perak, F.M .S. The report for th e  year 1931 
show s th a t under restricted operation  the  output 
of t in  ore was 441 tons, sales o f ore realizing an  
average o f ¿71 6s. 8d. per to n , aga inst ¿90 0s. 8d. 

’in 1930. The profit for the year w as ¿2,838, 
increasing th e  balance available to  ¿3,012, which  
w as carried forward.

S unge i  Besi.— This com pany was formed in 1909 
and operates alluvial tin  areas in the  K uala Lumpur 
district, F.M.S.. The report for the year 1931 show s  
the  ou tp u t of t in  ore for the  year to  h ave been  
482J tons, against 499 to n s for th e  preceding year. 
Sales of ore realized ¿71 9s. 4d. per ton , against 
¿99 19s. 2d. in  1930. The profit for the  year  w as 
¿7,561, w hich, added to  the  credit balance brought 
in , gave an availab le to ta l o f ¿39,613. Of th is  
am ount ¿17,588 has been allow ed for depreciation, 
leav in g  a balance of ¿22,025 to be carried forward.

L ah a t  Mines.— This com pany w as form ed in  
1906 and works alluvial t in  property in  th e  F .M .S. 
The report for 1931 show s th e  output of t in  ore to  
have been 205 tons, as com pared w ith  170 to n s in  
the  previous year. The am ount realized was ¿15,467, 
equal to  ¿75 8s. Id. per ton , aga inst ¿89 8s. 6d., 
obtained  in  the  previous year. The accounts show  
a deficit for th e  year of ¿499, reducing th e  credit 
balance brought in  to  ¿3,516. A t th e  end of 
February la st th e  m ine w as le t  to  a tributor, the  
low- price o f tin  and restriction obligations com 
p elling the com pany to  cease w ork on its  own  
account.

T a le rn g  Tin.— Form ed in  1927 th is com pany  
w orks alluvial tin  property  in Southern Siam. The 
report to  O ctober 31 la st show s th a t th e  dredge
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in sta lled  could n o t be m ade to  w ork properly  and, 
finally, operations w ere closed dow n. The property  
account, at ¿164,692, includes th e  cost of the  new  
160-acre b lock , on w hich  lia b ility  w as co m p lete ly  
discharged by  th e  issue of 25,000 fully-paid  shares. 
The loan  w as increased  b y  ¿21,100 during the  year, 
w hile the  d evelop m en t account w as increased by  
¿25,290 to  ¿66,326.

S ia m e se  T in .— T his com p any w as form ed in  
1906 and w orks alluvial t in  properties in  the  
R en on g d istrict. T he report for 1931 show s that  
on the  N gow  esta te  1,416 to n s of t in  ore was 
recovered, w h ich  realized $946,605, th e  w orking  
profit b ein g  $348,562. A t T akuapa, 610 to n s of tin  
ore w as produced, th e  w orking profit here being  
$75,074. T he com p any’s m ines are now  w orking  
on an approxim ate § basis, ow in g  to  th e  im position  
of restr ic tion  m easures. T he accounts show  that, 
after  w ritin g  off ¿4,015 from  prospecting exp en d i
ture and provid ing for am ortization  and deprecia
tio n , there rem ained a n et profit o f ¿7,171, increasing  
th e  cred it balance brought in to  ¿11,908, w hich was 
carried forward.

B a n g r in  T in .— This com pany w as form ed in  
1920 to  acquire a lluvial tin  properties in the  R enong  
district o f Siam  from  the Siam ese Tin Syndicate, Ltd. 
The report for 1931 show s th a t 3 ,500,500 cu. yd . of  
ground w as treated  for a recovery  o f  948 lon g  tons  
of t in  concentrates, w hich realized $655,357, the  
gross w orking profit b ein g  $222,792. The accounts 
for the  year show  th a t after m aking various a llow 
ances th e  n e t profit w as ¿11,378, in creasing  th e  
cred it balance brought in  to  ¿42,786. Of this  
am ount, ¿22,888 has been  w ritten  off the  three  
dredges, leav in g  a balance of ¿19,898 to  be carried  
forward.

O rie n ta l  C o n so l id a ted .— T his com pany was 
form ed in  1897 in  A m erica to  w ork a gold  m ining  
property  in  th e  Chosen d istrict, N orth-W estern  
K orea. T he report for 1931 show s th a t 195,488  
to n s of ore w as m ined and sent to  th e  m ill, th e  to ta l  
yield  b eing estim ated  a t $1,124,459, the  cost of  
m ining being $421,699 and th e  n et profit $161,377. 
The ore reserves a t th e  end o f th e  year  w ere e s ti
m ated  to  be 285,000 to n s , h av in g  a gross value o f  
$1,535,000, a decrease o f 35,000 to n s in  q u an tity  
and $165,000 in  va lu e , w hen  com pared w ith  the  
figures at th e  end of 1930.

E s p e r a n z a  C o p p e r  a n d  S u l p h u r . — T his 
com pany w as form ed in  1906 and it  holds the entire  
share capital of the  S ev ille  Sulphur and Copper 
C om pany, w orking m ines near Sev ille , Spain, 
besides h av in g  a controlling in terest in  th e  Cyprus 
Sulphur and Copper Com pany. T he report for 
1931 show s th at th e  A znacollar m ine o f the  Seville  
com pany w orked in term itten tly  during th e  year, 
w ork b ein g  en tire ly  suspended for tw o m onths. 
The L ym n i m ine o f th e  Cyprus com p any w orked  
stea d ily  throughout th e  year. The profit for th e  
year w as ¿7,075, w hich  added to  the  credit balance 
brought in , gave an availab le to ta l o f ¿26,820, 
w hich  w as carried forward. It is noted  th at the  
losses o f subsidiary com panies have not been taken  
in to  account in  arriv ing at these figures.

G eev o r  Tin.— Form ed in  1911 th is com pany  
w orks lo d e-tin  properties at Pendeen , St. Just, 
Cornwall. T he report for the  year  ended March 31 
last show s th a t ow ing to  th e  low  price of tin , opera
tio n s w ere confined m ain ly  to  m aintenance work  
u n til January 28 o f th e  present year, w hen m ining  
operations were resum ed on a restricted scale. Prior 
to  the  recom m encem ent o f m illing, th e  treatm en t of

yard ta ilin gs had y ie ld ed  22J to n s  o f co n cen tra tes, 
w hich  realized ¿1,169. From  January 28 to  the  end  
o f th e  year  under review , 5,736 to n s o f ore, o f w hich  
5,700 to n s  cam e from  the V ictory  Shaft sectlOT}< 
yielded  91 to n s  o f b lack t in , w h ich  realized ¿5.486. 
T he profit and  loss accou n t show s a loss o f  ¿10,732, 
w hich  w as carried forw ard.

S o u th  C ro f ty .— T h is com p any, form ed  in 1906, 
w orks a lod e-tin  p roperty  at Illogan , Cornwall. The 
report for 1931 show s th a t u n til O ctober 12, 1931, 
the  operations w ere confined m ain ly  to  pum ping, 
crushing b ein g  resum ed on th a t d ate . U p to  
the  end of th e  year, 9,306 to n s o f  ore was 
trea ted , 113J to n s  o f b lack  t in  b e in g  recovered, 
w orth  ¿10,264, in  ad d itio n  to  71J to n s  o f arsenic, 
w orth  ¿2,480. N o n ew  d evelop m en t has been  
u ndertaken  since restarting  th e  m ill. The loss of 
th e  com p any  for th e  year  under rev iew  was 
¿15,564, but it  is  n ow  sta ted  th a t  th e  presen t sales 
o f t in  and arsenic cover  m ost of th e  ou tgo in g . The 
com pany con tinu es to  hold  a sto ck  o f w olfram .

B ri t i sh -B o rn e o  P e t r o l e u m . — T h is com pany  
w as form ed in  1912 and has o il in terests  in various 
parts o f th e  w orld . T he report for th e  year  to  
March 31 last show s th a t a n ew  in terest has been  
acquired in G erm any, w here drilling  operations  
w ill sh o rtly  com m ence. T he n et profit for th e  year  
w as ¿11,010, aga in st ¿12,370 in  th e  prev iou s year, 
a d iv id en d  o f 5% b ein g  declared. T he balance 
carried forw ard w as ¿11,825, a fter  p lacin g  ¿25,000  
to  cap ita l expend iture .

D IV ID E N D S  D E C L A R E D
Apex.— 6d., less ta x , p ayab le A ugust 16.
A yer  H i t a m .— li d . ,  less ta x , p ayab le June 30.
B ro k e n  Hill  S o u th .— Is., less ta x , payable  

A ugust 12.
C a m  a n d  M o to r .— 10s. (including 7s. 6d. return 

of cap ita l), less tax .
G openg .— 3d., less ta x , p ayab le Ju ly  7.
H e n d e r s o n ’s T r a n s v a a l  E s ta te s .— 5% , less tax.
R a n d  M ines.— 2s., less ta x , p ayab le A ugust 16.
R ezende .— 2s. 6d ., less ta x .
S h e rw o o d  S t a r r . — 9d., less ta x .
S o u th  A fr ic a n  C oal  E s ta te s .— 6d ., less tax, 

payab le A ugust 17.
S o u th  K a lg u r l i .— 6s. 6d. (includ ing 2s. 6d. 

return o f cap ita l), less ta x , p ayab le Ju ly  26.
V ereen ig in g  E s ta te s .— 4% , less ta x , p ayab ’e 

Ju ly  30.

N E W  C O M P A N IE S  R E G IS T E R E D
A p p l ied  G eophysics .— R egistered  as a private  

com pany. C apital : ¿100 in  ¿1 shares. O bjects : 
To prom ote and carry ou t geop h ysica l, geological, 
and other scien tific in v estig a tio n s , e tc . D irectors : 
A . B . T hom pson , J. R om an es, C. D ab ell, W . M. G. 
\ o u n g ,  O. W eiss. Office : 18, St. S w ith in ’s Lane, 
E.C. 4.

C u m b r e  T r u s t .— R egistered  as a private  
com pany. C apital : ¿30,000 in  ¿1 shares. O bjects : 
To acquire lands, m ines, m inerals or o ther property  
in  Chile or elsew here in  South  A m erica, e tc . 
D irectors : A. W . B olden , A. A. F . de W andre,
G. T heu n is, Lt.-C ol. A. C. M acdonald, D .S .O ., 
Capt. Sir D avid  W ilson  Barker, W . J. W elch' 
and W . S. E yre. O ffice: 110, Cannon S tr eet’
E.C. 4.


