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E D IT O R IA L
IT is difficult to estim ate the results of the 

O ttaw a Conference, since the inter-Em pire 
agreements are not valid until they have 
been ratified by the respective Governments. 
The only m atter in which mining men 
m ight be considered to be directly interested 
was the proposal to place a du ty  equivalent 
to 2d. per pound on copper im ported from 
any country outside the British Common­
wealth.

A CHELSEA Polytechnic Old S tudents’ 
Association is to be inaugurated a t 

a meeting to be held on November 4, on the 
occasion of the opening of the polytechnic 
extension by the Parliam entary Secretary 
to the Board of Education. I t  is hoped th a t 
there will be a good attendance of old 
students, those desiring further particulars 
being asked to communicate w ith the 
honorary secretary of the new association at 
the polytechnic.

the mechanization of industry  as a mixed 
blessing, as it results in the disappearance of 
craftsm anship and reduces the necessity for 
toil. Professor Rankine, in his address as 
president of the section of m athem atical and 
physical sciences, dealt with the progress of 
geophysical methods of mineral finding.

A L E T T E R  in a recent issue of Nature 
recalls a discussion in 1928 on the 

effect of moonlight on tim ber begun in the 
Institu tion  and commented on in the 
M a g a z in e .  Dr. Semmens propounded the 
theory in our Ju ly  issue th a t the light of the 
moon during its early phases had a 
hydrolysing effect. The same investigator 
now advances proof of th is contention as the 
outcome of her experim ents w ith leaves, 
which go to  show th a t the starch is 
hydrolysed by the moonlight, thus causing 
sugary essences to  enter the sap, the presence 
of which renders the tim ber more a ttractive 
to  insects.

DURING 1931 the work done in the 
mining research laboratory a t Birming­

ham  University was, as usual, mainly con­
cerned with the coal mining industry, the 
report just issued containing full details 
of the investigations completed or in hand. 
Mining companies and miners in this country 
are now fully aware of the dangers of silicosis 
and research on rock dusts as well as 
konimeter tests of mine air are deservedly 
treated  as of importance.

THE use of aircraft as an aid to  mining 
and prospecting is becoming 

increasingly common. Following reference 
last m onth to their successful employment 
in New Guinea for the transport of dredge 
parts and the announcement of the 
intention to  conduct an aerial survey of the 
Rand comes the news from Australia of a 
survey flight over a wide area in the north 
which it is hoped will be helpful in mapping 
rugged oil-bearing country.

'"T^HE annual meeting of the British 
I  Association was held for the fifth time 

a t York—the place of its inception— from 
August 31 to September 7. Sir Alfred Ewing, 
in his presidential address, surveyed the field 
of scientific progress from the point of view 
of the engineer and was disposed to regard

South African M ining
W ith the ou tpu t from the gold-mining 

industry during 1931 constituting a  record 
and with every prospect of yet another 
record being established in 1932, the task  of 
the Union Government Mining Engineer in 
preparing his annual re p o r t1 m ust have been 
pleasanter than  he probably anticipated, 
having regard to  the poor conditions pre­
vailing in other branches of the  mining 
industry. The only other metalliferous 
product shipped in larger q uan tity  last 
year was manganese ore, the  output 
increasing from 58,572 tons to 115,889 tons, 
although the value only rose from £91,858 
to  £127,884, but as shipm ents from Post- 
masburg were suspended in October last the 
figures for the current year m ay be expected 
to show a severe set-back. All other mining 
products registered decreased outputs and 
conditions as regards employment generally 
deteriorated. The stim ulus given to  opera­
tions on the R and mines by the world-wide 
demand for gold was, however, sufficient to 
ensure th a t salaries and wages for the year 
and money spent on stores would be m ain­
tained and it is satisfactory to  note th a t the

1 Union of South Africa— D ep artm en t of Mines 
and Industries , A nnual R eport of th e  G overnm ent 
Mining Engineer, 1931. Price 10s. 6d.
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la tter item showed a slight increase over the 
figures for 1930. Mining in the Union is, 
therefore, in an enviable position and 
nothing perhaps indicates this better than 
the improved labour returns, the m onthly 
statem ents having shown a continuous in­
crease, in spite of the fact th a t employment 
on the diamond mines has all but ceased, 
while a continued decline is recorded in the 
numbers employed by the coal mines. From 
this it will be seen th a t the gold-mining 
industry is fortunately in a position to absorb 
much of the labour no longer required in 
other branches of industry.

It is gratifying to  note from the report the 
continued decrease in the accident rate on the 
W itw atersrand gold mines during the year, 
the figure having fallen from 2'56 to 2'35 per 
1,000, this improvement being mainly due 
to the fact th a t there were no abnormal 
accidents. I t  is clear, however, th a t the 
problem created by increasing pressures due 
to the depth of working m ust involve 
continued changes in the methods and 
amount of support if the accident rate is to 
be kept down, for experience in the shallower 
workings cannot be expected to be altogether 
applicable to  conditions at depth. Deaths 
due to  explosives accidents show a continued 
decrease, as m ight be expected, bu t those in 
connexion with trucks and tram ways again 
show an increase, mainly due to  mishaps with 
runaway trucks in mines on the Far East 
Rand, and the Government engineer has 
considered it wise to warn the managements 
on those mines th a t unless they can succeed 
in reducing the accident ra te  from these 
causes further legislation m ay be necessary. 
Altogether it m ay be deduced from the report 
tha t the good effects of the Safety First 
Campaign, which was energetically carried 
on during the year, are being continued. 
Turning to  the mechanization of the industry, 
it is recorded th a t on the gold mines the rock 
mined during the year by means of rock- 
drills am ounted to  95'48% of the to tal 
tonnage hoisted, as compared with 96-34% 
in 1930 and 59'59% in 1921, while 75% of the 
drills employed are now hand-held jack- 
hammers, against 30% for 1921. Again, it is 
noted how the method of sludging has 
changed during the past 10 years, all drills 
employed on the Rand to-day being classed 
as passing water only through the steel. The 
to tal number of drills on the Rand now 
number 9,390 against 8,768 a year ago, and 
the fact th a t British manufacturers continue 
to more than  hold their own in this field

is indeed gratifying. As regards phthisis 
conditions, it is recorded th a t, on the whole, 
these were found to be measurably satis­
factory and th a t the regulations have been 
generally complied with, whilst it is im portant 
to  note th a t the liability to contract the 
disease had undergone a marked decline 
during the past decade. It is evident tha t 
working conditions on the Rand continue to 
improve, in spite of the increased depth of 
operations, and this is mainly due to the 
general high level of efficiency which is 
m aintained by the managements.

Reviewing conditions in South Africa 
generally, it m ust be adm itted th a t the 
importance of the Rand is so great tha t 
it is difficult to  form a correct estimate of 
the relative values to the Union of the 
gold-mining and other industries. I t is 
certain, however, th a t the Rand can continue 
to  carry the Union when all other primary 
commodities are in the doldrums and it is 
difficult not to feel th a t the Union Govern­
m ent is, to some extent, jealous of the 
industry, although realization of how easy 
it would be to allow the political views of the 
industry to  prevail doubtless explains to 
some extent the a ttitude of conscious 
rectitude preserved by the Union Administra­
tion. Returning to  the report, it is regret­
table, perhaps, th a t it is somewhat out of 
date, as the inquiries in progress during the 
year were not concluded in time to be 
recorded, so th a t the work of the Low Grade 
Ore Commission, for example, which has 
already been reviewed in these columns, 
may be regarded as providing a less biased 
view of the problems confronting the Rand. 
As to th a t part of the industry concerned 
with metals other than gold, conditions can 
only improve as world conditions improve, 
a state of affairs which all hope may be near 
at hand.

Secondary M etals in the United States
The continued decline in the prices of 

prim ary metals which prevailed during the 
greater part of 1931 naturally affected the 
collection of scrap for the production of 
secondary metals. Prices for scrap metals, 
alloys, and residues declined so rapidly that 
the operations of dealers were at times 
seriously hampered and, in consequence, 
m any furnaces active during 1930 became idle 
or worked on a much reduced scale. It is 
not surprising, therefore, tha t the latest 
returns from the United States, dealing with



132 TH E M INING MAGAZINE

the recovery of metals from secondary 
sources during 1931, should show a further 
falling off in value and quantity . The value 
of the non-ferrous metals included in the 
returns recovered from these sources is 
estim ated to  have been $110,674,600, which 
is $82,580,500, or 43%, less than  in 1930, 
while the to ta l quan tity  was down by 21%. 
The decrease in value was largely due to  the 
much lower average prices prevailing for all 
the prim ary metals, but the main decrease 
in quan tity  of secondary metals treated  was 
in copper and brass, the ou tput of these 
being reduced by 27%, the value declining 
by nearly 50%. The table given below 
summarizes the production in short tons of 
secondary m etals in the U nited States for 
1931 and the figures for 1930 are added for 
comparison :—

1930 1931
Copper, including th a t  in

alloys o ther th a n  brass . 332,800 261,000
Brass scrap rem elted  . . 192,000 122,800
L ead as m eta l . . . 129,000 128,800
L ead  in alloys . . . 126,800 105,900
Zinc as m eta l . . . 49,300 34,800
Zinc in  alloys o th er th an  brass 7,700 7,400
T in  as m eta l . . . 5,600 5,500
T in  in  alloys and  chem ical

com pounds . . . 20,600 14,300
A ntim ony as m etal and  in

alloys . . . .  8,082 7,900
Alum inium  as m eta l . . 19,700 15,200
Alum inium  in  alloys . . 18,900 15,100
N ickel as m eta l . . . 500 270
Nickel in  non-ferrous alloys

and salts  . . . 2,400 1,800

W ith the reduction of prim ary supplies 
coming on the m arket and the increase of 
stocks, it is evident th a t the quantities of 
m etal produced from secondary sources still 
am ount to  a significant total.

Exam ining in some detail the figures given 
in the report, it m ay be noted th a t, while the 
shipments of scrap copper to  Europe were 
double those of 1930, the shipm ents of scrap 
brass declined. The quantity  of secondary 
copper produced by smelters and refineries 
in the United States treating m ainly prim ary 
m etal decreased from 140,270 tons in 1930 
to 78,064 tons in 1931, the to ta l production 
of secondary copper m etal last year am ount­
ing to 188,300 tons, against 244,800 tons in 
1930, while the copper content of secondary 
brass and other alloys was 158,700 tons, as 
compared with 222,400 tons in 1930. Thus 
the to ta l am ount of secondary copper 
recovered in 1931 was 347,000 tons, as com­
pared with 467,200 tons in 1930. In  the case 
of lead the secondary m etal recovered by 
smelters whose main business is the tre a t­

m ent of ore was 43,774 tons, th a t coming 
from smelters treating only scrap and drosses 
being 85,026 tons, th e  to ta l of 128,800 tons 
comparing w ith 129,000 tons in 1930. These 
quantities, however, make no allowance for 
secondary lead recovered in rem elted alloys, 
which in 1931 totalled 105;900 tons, against 
126,800 tons in the previous year. The to tal 
production of secondary lead in the United 
States for 1931 was, therefore, 234,700 tons, as 
compared with a production of the prim ary 
m etal am ounting to  442,764 tons, figures 
which emphasize the im portance of the 
secondary m etal industry. Turning to  zinc, 
it m ay be noted th a t the production of 
unalloyed secondary m etal fell from 49,300 
tons in 1930 to  34,800 tons in 1931, while the 
zinc recovered in alloys, including brass, was
37,400 tons, against 50,000 tons. In  the case 
of zinc dust produced from dross a slight 
gain was recorded, the ou tpu t for 1931 from 
this source am ounting to  7,478 tons, as com­
pared with 6,394 tons in the previous year, 
while 8,700 tons of zinc dross was used for 
zinc dust, as against 7,450 tons in 1930. The 
zinc content of zinc salts m ade from 
skimmings showed little change when com­
pared w ith 1930, the figures being 35,969 
tons against 37,013 tons, bu t the  secondary 
zinc content of lithopone increased to  15,111 
tons from the 14,679 tons recorded for 1930. 
The figures for tin  show th a t secondary pig 
tin  am ounted to  5,500 tons in 1930, against
5,600 tons in the previous year, the  tin  
recovered in alloys and chemical compounds 
declining from 20,600 tons to  14,300 tons. 
The other im portant m etals covered by the 
returns are, as will be seen from the table, 
aluminium, antim ony, and nickel, and in 
each of these the  1931 ou tpu t of secondary 
m etal showed a decline, although each 
remains an im portant item.

M ining in B ritish  C olum bia
The recent arrival in this country  of the 

annual report of the Minister of Mines 
of British Columbia for 1931 was followed 
almost im m ediately by the statistical 
sum m ary and review of the mineral industry 
of the same Province covering the first six 
m onths of the current year, so th a t, in 
reviewing the two publications simul­
taneously, it is possible to  obtain a  better 
conception of business trends in W estern 
Canada. The key m etal a t times like the 
present is, naturally  enough, gold and, while 
the 1931 output of this m etal from both placer
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and lode sources showed a decline as com­
pared w ith the previous year, it is already 
evident th a t the output for the current year 
will be much larger. Indeed, as the Pro­
vincial Mineralogist remarks, the search for 
gold has become the param ount feature of 
British Columbian: mining activities in 1932 
and, while actual production has increased 
in a satisfactory manner, the finding of new 
gold properties and the development of 
others already known m ay be taken as an 
augury of an even greater expansion in the 
future. As regards lode mining, pride of 
place seems about to be yielded by the 
Premier company to the Pioneer, while the 
output of the Reno and Lorne properties is 
also expanding. As regards placer mining, a 
comparison is a little more difficult. Placer 
gold is mainly produced during the second 
half of the year, the m ajor clean-ups a t most 
properties being made in the autum n, so 
that, while it is estim ated th a t $70,000 in 
placer gold was produced up to the end of 
June in the current year, it is felt th a t this 
figure is no guide as to w hat the year’s total 
production will be, the figure for 1931 being 
$291,992. One of the most im portant 
features during the present year has been the 
large num ber of inexperienced people who 
have gone out into the backwoods in an 
attem pt to make a living by mining work. 
Many of these newcomers to the profession 
have not persisted long in their efforts, it is 
tru e ; nevertheless, a number of these new 
men m ay become useful prospectors and their 
discoveries m ay prove of benefit to the 
industry.

In British Columbia gold mining has never 
been of the same importance as has th a t for 
other metals and yet at the present time it is 
only in gold th a t any expansion of activities 
is being witnessed. I t is encouraging to note, 
however, th a t the major mining properties in 
the Province have managed to remain open 
during the period of hard  times, efficiency 
of operation having prevented a complete 
shut down. I t  is evident, therefore, tha t 
conditions are likely to improve rapidly as 
soon as general business trends upwards. 
During the first half of the present year the 
silver output shows a considerable decline 
when compared with the corresponding 
period of 1931, the decrease being mainly 
due to the curtailm ent of operations a t the 
Sullivan mine, which is also responsible for 
heavy declines in the Provincial output of 
lead and zinc, these metals being almost 
entirely produced by the Consolidated

company from th a t mine. The copper 
output of the Province also shows a sharp 
decrease during the first half of the current 
year and here again the drop is mainly due 
to the curtailm ent of operations by one 
company. Nearly the whole of the copper 
output of British Columbia is produced 
jointly by the Granby company’s mine at 
Anyox and by the B ritannia and the 
decreased output a t the la tte r enterprise is 
responsible for most of the decline in the 1932 
figures for the Province. I t  should be noted 
here tha t the incidence of the United States 
latest tariff on copper has hit these pro­
ducers very badly, for most of the copper 
used to cross the border. Other m arkets are 
being sought for the British Columbian out­
put, but the future is at the moment regarded 
as somewhat obscure. As regards coal, the 
value of the output has also declined in the 
present year, but coal, perhaps, will be the 
first mineral to respond to any improvement 
in general conditions, so th a t there is some 
consolation in the fact tha t, although the 
value of the output to June 30 last was 
$3,636,900 against $3,968,000 for the first 
half of 1931, the output had actually risen 
from 793,600 long tons to 806,200 long tons. 
Structural materials and miscellaneous 
minerals are also being produced on a 
diminished scale during the present year, 
but here again the output is likely to show 
a ready response to any improvement in 
trade.

The activity  with which the search for 
gold is now being carried on in the Province 
brings with it its a ttendant danger. The 
Provincial Mineralogist, in his introduction 
to the summary for the first half of the current 
year, has, therefore, thought it wise to issue a 
warning to investors against undue optimism 
or a  too easy belief in the exaggerated sta te­
ments of unscrupulous promoters. In this 
respect the reports of the resident engineers, 
which accompany the summary, should 
prove valuable, for information is given 
which should enable those interested to 
appraise all such promotions. The work of 
the Mineral Survey of British Columbia has 
always been beyond reproach and it is 
unfortunate th a t the present financial state 
of the Province should have m eant a curtail­
m ent of its activities. A return to normal 
conditions in the mining industry, however, 
should enable this im portant departm ent to 
resume its valuable pioneer work on the same 
scale as hitherto, with equal benefit to the 
profession and the community.
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Introduction. — The most im portant 

feature of the past m onth has been the steady 
rise in the prices of commodities, the 
improvement in the non-ferrous metals 
having been of a substantial nature. In 
Australia, in the course of the introduction 
of the new budget, it was announced th a t the 
gold bounty was to be suspended as from 
September 13, probably not to be restored 
until gold falls to £5 per oz. a t Melbourne.

T ransvaal.—The output of gold on the 
Rand for August was 943,174 oz. and in 
outside districts 48,148 oz., making a to tal 
of 991,322 oz., as compared with 981,160 oz. 
in July, the August to tal being another new 
m onthly record. The num ber of natives 
employed on the gold mines at the end of 
the m onth totalled 217,658, as compared with 
217,525 at the end of July.

I t was announced last m onth th a t in the 
sinking of No. 17a sub-vertical shaft on the 
Crown Mines the South Reef was encountered 
a t 5,240 ft., the average value being 7-7 dwt. 
over a width of 25 in. At 5,360 ft. the Main 
Reef Leader was intersected, the value a t 
this point being 20-3 dwt. over 15 in. of reef. 
The dip of the reefs being 4° less than at the 
nearest operating section 4,000 ft. away, they 
have been cut much earlier than had been 
anticipated.

Interesting disclosures a t depth are also 
announced by the Luipaard’s Vlei, the W est 
Rand Consolidated, and the W est Springs 
companies. On the Luipaard’s Vlei driving 
towards the new Midas shaft is being 
accelerated with a view to the early inter­
section of the Midas shoot area, while on 
the West Rand property the main reef has 
been struck in the west sub-incline shaft a t 
the 31st level, the value of the first 50 ft. 
sampled being 14-6 dwt. over a reef width of 
68 in. At West Springs the bore-hole in 
No. 2 south-east haulage intersected the reef 
200 ft. below, the core assaying 18'7 dwt. 
over a true w idth of 34 in.

Shareholders of the Meyer and Charlton 
company were informed last m onth th a t 
extraordinary meetings are to  be held in 
Johannesburg in October a t which the 
requisite proposals for the liquidation of the 
company will be considered. A complete 
clean-up of the plant is now in progress and 
arrangem ents are in hand for the realization 
of the remainder of the com pany’s assets.

In a circular to shareholders of the New 
Kleinfontein company it is stated  th a t the

finance necessary to enable operations to be 
conducted on a larger scale has been arranged. 
In return  for an option up to December 31, 
1933, to take over 100,000 ex-enemy shares 
a t 8s. 6d. per share, certain of the larger 
shareholders have guaranteed the provision 
of £40,000 in South African currency as and 
when it is required.

At the extraordinary m eeting of W itpoort 
Gold Areas, held this m onth, the resolution 
for winding up the com pany was approved.

The accounts of Oceana Consolidated for 
the year to June 30 last show an adverse 
balance of £74,731, m ainly arising from 
losses on investm ents, deferred land pay­
m ents, and farms.

Favourable developments on the property 
of the Messina (Transvaal) Development 
Company are recorded in a cable issued by the 
company last m onth. I t  is sta ted  th a t on the 
K lode work on the 11th level has exposed 
a to ta l of 179 ft. of ore assaying 3-74% copper, 
while on the west end of the same lode at the 
13th level a  new ore shoot has been exposed, 
which over 342 ft. sampled gives very 
promising results. O ther bodies discovered 
between the 11th and 13th levels are now 
proved to be continuous and the develop­
ment results being obtained are said to be 
very satisfactory.

Southern R hodesia.—The ou tpu t of 
gold from Southern Rhodesia during July 
was 47,331 oz., as compared with 48,441 oz. 
for the previous m onth and 44,765 oz. for 
July, 1931. O ther ou tputs for Ju ly  last 
were : Silver, 12,350 oz. ; coal, 39,030 tons ; 
chrome ore, 515 tons ; asbestos, 822 tons ; 
tin, 1 ton.

The report of the Lonely Reef company 
for the three m onths to June 30 last states 
th a t in May a commencement was made on 
the transport of a small tonnage of ore from 
the Peter Pan claims to the Lonely mill, 
976 tons from th a t source being milled during 
the quarter. The ore coming up to  expecta­
tions, the claims have now been purchased 
outright a t w hat is sta ted  to  be a reasonable 
figure. Some alterations are to be made to 
the Lonely p lant in order to enable it to deal 
with an increased tonnage from the Peter Pan 
section and a light railway is being pu t down 
to connect the properties.

In the report of the Cam and Motor com­
pany for the quarter ended June 30 last it is 
sta ted  th a t a Crowe-Merrill precipitation 
plant has now been installed in place of the
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zinc extractor boxes and th a t it is operating 
satisfactorily. A crushing plant has been 
erected a t the Petrol shaft to prepare oxidized 
ore for treatm ent in the residue retreatm ent 
plant.

The results of exploration on the Caliph 
claims are given in the report of Rezende 
mines covering the three months to June 30 
last. It is stated  th a t No. 1 bore-hole passed 
through reef formation at a depth of 317 ft., 
the core assaying 6-7 dwt. over 29 in. No. 2 
bore-hole was put down to 498 ft., but no 
ore has been encountered, owing to faulting.

Northern R hodesia.—As a precautionary 
measure, the Roan Antelope company has 
made arrangem ents enabling it to place 7% 
convertible debenture stock during the course 
of the next year in order to obtain approxi­
m ately £200,000 as additional working 
capital. I t  is stated  th a t the company does 
not anticipate having to issue any of this 
debenture stock, unless there is a severe 
set-back in the price of copper.

I t  was announced last month th a t the 
Rhodesia Broken Hill Development Company 
had decided to offer to  the holders of options 
expiring at August 31 the right to extend 
their options a t 5s. per share up to August 31, 
1934, on paym ent of a further 3d. per share. 
This would leave 4s. 3d. per share to be paid.

Shareholders of the N orth Charterland 
Exploration Company were informed last 
month th a t the directors were on the whole 
satisfied with the report of Mr. Justice 
Maugham, the commissioner a t the recent 
inquiry into the company’s concession in 
Northern Rhodesia, believing th a t their claim 
for compensation has been in a large measure 
upheld.

N igeria.—At meetings of shareholders of 
the London Tin Corporation, held last 
m onth, it was unanimously approved tha t 
the unissued preference shares of the corpora­
tion should be cancelled and th a t ordinary 
shares should be created in their place.

During the year ended March 31 last the 
Yarde Kerri Group Tin Mines, Ltd., made a 
working profit of £408. After allowing for 
debenture interest and the debit balance of 
£794 brought in from the previous account, 
however, there was a deficit of £1,161 to be 
carried forward. In  consequence of restric­
tion arrangem ents the company’s output for 
the year am ounted to  only 65 tons, as com­
pared with 149 tons in the previous year, the 
price per ton realized being £78 12s. 4d., 
against £84 3s. 7d. The proved ore reserves 
a t the end of the period under review were

estim ated to be 1,361 tons. I t is stated that 
a considerable decrease has been effected in 
running expenses, a factor which should have 
greater effect on the accounts for the current 

»year.
The report of Tin Properties, Ltd., for the 

year to September 30, 1931, shows a loss of 
£8,981. Operations on the com pany’s 
property were discontinued a t the end of 
December, 1930, its quota being disposed'of 
in March last.

The accounts of the London Nigerian 
Power Company covering the year ended 
February 29, 1932, show a profit of £6,603. 
After allowing for debenture interest, how­
ever, there was a debit balance of £1,293, 
which, after deducting the sum of £214 
brought in, left a deficit of £1,079 to be 
carried forward.

Gold Coast.—Shareholders of the Ashanti 
Goldfields Corporation were informed last 
m onth th a t the reef had been cut in the main 
cross-cut on the No. 27 level a t 528 ft. from 
the main shaft and later advices show the 
ore a t the point of intersection to have a 
w idth of 4 ft. and an average assay value 
of 36'8 dwt. The corporation has declared 
a second interim  dividend of 25% in respect 
of the year ending September 30, payable on 
or after th a t date. I t  will be remembered 
th a t this year’s dividend is on a larger capital, 
a  scrip bonus of 33J%  being issued at the  
end of the last financial year.

Australia.—Advices from Australia re­
ceived this m onth are to the effect th a t the 
New South Wales basic wage rate has been 
reduced from £4 2s. 6d. to  £3 10s. A two 
m onths’ notice has been given by the Union 
to end their present agreement and to enter 
into negotiations for a fixed wage ra te  a t 
Broken Hill.

Last m onth a dividend of Is. per share was 
declared by the N orth Broken Hill company. 
I t  is stated  th a t this, like the dividend in 
June last, will be paid prim arily out of 
accumulated funds.

In  the return  for the m onth of August 
shareholders of Boulder Perseverance, L td., 
have been informed of the results achieved 
by the new plant. During the period from 
August 15 to  31 2,621 tons of ore was treated 
at a cost of 16s. 9d. per ton, the gold recovered 
being valued at £4,057, while in addition it is 
estim ated th a t bullion to  th e  value of £750 
has been absorbed in the plant. The extrac­
tion is estim ated at 95% and it is thought 
tha t operating expenses will soon be reduced 
to 12s. per ton. Until certain modifications
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making for smoother running and increased 
capacity have been effected it is considered 
advisable to  continue the running of the 
old plant.

New Guinea.—Shareholders of New 
Guinea Goldfields were informed last m onth 
th a t the Golden Ridges mill started  treating 
ore on August 16. At the same time the 
announcement was made of a new discovery 
of ore some 2,500 ft. from and 600 ft. above 
the Golden Ridges ore-body.

India.—The report of the Indian Copper 
Corporation for the half-year to June 30 last 
states th a t the mill treated 90,737 short tons 
of ore, averaging 3-04% copper, w ith a 
recovery of 97-58%, as against 79,089, 
averaging 3-258% copper, for the same period 
of 1931. The output of the smelter was also 
higher, a t 2,160 long tons of refined copper, 
while the output of the rolling mill rose to 
2,408 long tons of yellow m etal sheet.

Nundydroog Mines, Ltd., has announced an 
interim  distribution of 20%, equal to  2s. per 
share, this representing the largest interim  
paym ent since the company was recon­
structed in 1920.

Balaghat Gold Mines, Ltd., which, in 
pursuance of the authority  conferred by 
the special resolution approved on Ju ly  l i ,  
intends to  pay the preference dividend for 
the six months ended June 30 last, equal to 
6d. per share, will also pay a dividend of 
2s. 3d. per share to holders of both ordinary 
and preference shares.

A circular to  shareholders of the Balaghat 
company states th a t as all formalities with 
respect to handing over the mine to the 
Nundydroog company have been concluded, 
an extraordinary meeting is to be held on 
October 3 at which it will be proposed th a t 
the company should go into voluntary 
liquidation.

B urm a.—E urther work on the Mwedaw 
ore-body, now being opened up by the Kafue 
Copper Development Company, has shown 
the average w idth to be 24 ft., averaging 
16 dwt. in value.

M alaya.—The report of the Raub 
Australian Gold Mining Company for the 
year ended February 29 last shows a profit 
of £71,647, against £41,008 in the previous 
year. The tonnage milled was 36,130, an 
increase of 4,510 tons on the previous year’s 
total, while the to ta l yield of gold from all 
sources am ounted to 24,452 fine oz., against 
22,304 fine oz. The ore reserves a t the end 
of the year were estim ated to be 46,800 tons, 
as compared with 33,400 tons at the end of

the previous year, 28,200 tons of the present 
reserve averaging more than  10 dwt. W ork 
at the Silensing mine is still in 'hand, bu t so 
far it is impossible to give an opinion of its 
value.

Canada.— Shareholders of the Mining 
Corporation of Canada were inform ed last 
month th a t the Ashley mill had started  on 
August 25 and th a t it was running smoothly 
a t half capacity, treating  75 tons daily.

M exico.—The report of the Mexican 
Corporation, L td., for the three m onths to  
June 30 last states th a t 14,807 ft. of develop­
m ent was completed during the period, 
m ostly in the oxide area near the  surface, 
with, it  is stated, very satisfactory results. 
In addition 1,370 ft. of diamond drilling was 
completed, principally in the sulphide section, 
as a guide to  development and to  test the 
walls of the veins. Milling results for the 
period were norm al and the pre-treatm ent 
plant for rebellious manganese-silver ores has 
now been pu t into service.

During the three m onths ended June 30 
the Santa Gertrudis Company, L td., treated  
74,048 short tons of ore, the revenue being 
estim ated a t $159,653. The ore trea ted  all 
came from the properties of the Compania 
Dos Carlos and milling results were normal 
and satisfactory.

P anam a.—Debenture and share holders 
of Panam a Corporation have been informed 
by the liquidator th a t he will shortly be in 
a position to arrange for the exchange of 
certificates in the old company for those of 
the new.

Spain.—An offer of £3,984 of debenture 
stock has been made by  San F inx Tin in order 
to make up the £10,000 offered in October, 
1931. The company is a t present in the 
hands of a  receiver, bu t a successful result 
of the present appeal would enable the 
company to go to the Court to  obtain 
sanction for new proposals.

M etals.—The statistics for tin  available 
a t the end of August indicated a decrease of 
2,051 tons in the visible supplies, in addition 
to which there was a decline of 1,020 tons 
in the Straits unshipped surplus, m aking a 
to ta l decrease of 3,071 tons, an am ount 
considerably in excess of expectations. 
Figures for lead and zinc production, issued 
last m onth, showed an estim ated production 
of lead during Ju ly  of 87,109 tons, 28,487 
tons less th an  the average m onthly ou tp u t 
of 1931, while the zinc ou tput was estim ated 
a t 61,403 tons, 22,780 tons less than  the 1931 
m onthly average.



GOLD MINING IN T H E  SUDAN
By K. S. T W IT C H E L L . B.Sc.

T h e  a u th o r  d e sc rib es  p a s t ac tiv ities on th e  R e d  S e a  coast oi th e  S u d a n  an d  d ea ls  w ith  p re se n t-d a y  o pera tions
and  p o ten tia litie s .

W hen a tniniijig engineer visits the 
Egyptian Museum a t Cairo and looks at 
the amazing exhibits from the tom b of 
King Tutankam en, he naturally  thinks of 
the mines th a t produced the gold for the 
wonderful ornam ents and coffin. The author 
personally had a feeling of great p ity  and 
wondered how m any lives had been taken in 
obtaining the gold for the coffin alone, 
for the winning of gold in those far-off days 
was carried out under conditions sometimes 
awful beyond description. In Cyprus, the 
early mining was done by heating each face 
with fires, w ater then being dashed on the 
hot rock to  cause cracks to  develop, excava­
tions being then made with moils and picks. 
The charcoal, ashes, dumps of broken 
pottery w ater jars, and m arks of the moils 
and picks are the basis for the above sta te­
ment.

In the Sudan the following m ethod of 
operations is described by Diodorus about 
100 B .C ., and the author takes the liberty 
of quoting from a bulletin prepared by 
Stanley C. Dunn 1

The kings of E g y p t condem ned v ast m ultitudes 
to the m ines who were notorious crim inals, prisoners 
of war, and  persons convicted by false accusation— 
the victim s of resentm ent. And no t only the 
individuals them selves, b u t even whole families 
are doomed to  th is  labour, w ith  the  view of punishing 
the guilty  and  profiting by  th e ir toil. The v ast 
numbers em ployed are bound in fe tters and com ­
pelled to  work by day  and n igh t w ithou t in te r­
mission, and  w ithou t hope of escape ; for they  lay 
over them  b arbarian  soldiers who speak a foreign 
language, so th a t  there  is no possibility  of 
conciliating them  by persuasion or th rough  fam iliar 
intercourse. No a tten tio n  is paid  to  th e ir persons, 
they have n o t even a piece of rag  to  cover th em ­
selves ; and  so w retched is th e ir condition th a t  
all who w itness i t  deplore the  excessive m isery they  
endure. No rest, no interm ission from to il is given 
either to  the sick or maimed ; neither the  weakness 
of age nor w om an’s infirm ities are regarded ; all are 
driven to  th e ir work w ith  th e  lash, till a t  last, 
overcome w ith  th e  in tolerable w eight of their 
afflictions, th ey  die in the  m idst of their toil. So 
these unhappy  creatures alw ays expect worse to  
come th an  th ey  endure a t  the  present, and long for 
death as preferable to  life.

The following is a free transla tion  from M uller’s 
tex t of A gatharchides’ description w ritten  about the 
same tim e :— The m etal-bearing rocks which arc 
called gold-bearing are in tensely  black, b u t am ong

1 S tan ley  C. D unn. “ N otes on th e  M ineral 
Deposits of th e  A nglo-E gyptian Sudan .” B ulletin  
No. 2. Sudan G overnm ent.

them  is produced a stone th an  which nothing is 
whiter. Of these m ountains, those which are rugged 
and have an  a ltogether hard  n a tu re  th ey  burn  w ith 
wood ; and  when th ey  are softened by fire they  
experim ent on them , and  cu t th e  loosened stones 
in to  small pieces w ith an  iron chisel.

B ut the  principal work is th a t  of th e  artificer who 
is skilled in stones. This m an shows to  the  diggers 
the  trac k  of th e  m etal, and  apportions th e  whole 
work to  the  needs of the  w retched m en in  th e  follow­
ing m anner :—Those whole in streng th  and age 
break the  places where shines th e  white stone w ith 
iron-cutting  ham m ers. T hey use no t skill b u t bru te  
force, and thus th ey  drive in the  rock m any galleries, 
no t stra igh t b u t branching in all directions like the 
roots of a tree, wherever th e  stone p regnan t w ith 
gold m ay  diverge.

These m en thus, w ith  candles bound on th e ir 
foreheads, cu t the rock, the  white stone showing th e  
direction for th e ir labours. Placing their bodies 
in every conceivable position, they  throw  the frag­
m ents to  the  ground— not each one according to  his 
strength , b u t under the  eye of th e  overseer, who 
never ceases from blows. Then boys, creeping into 
the  galleries dug by the men, collect w ith great 
labour the  stones which have been broken off, and 
carry  them  out to  th e  m outh  of th e  mine.

Next, from  these a crowd of old and sickly m en 
tak e  th e  stone and lay  it  before th e  pounders. 
These are strong m en of some th ir ty  years of age 
and th ey  strenuously pound the rock w ith an  iron 
pestle in  m ortars cu t ou t in stone, and reduce it 
until the  largest piece is no bigger th an  a pea. Then 
they  m easure out to  others th e  pounded stone in 
th e  same qu an tity  as th ey  have received it.

The nex t task  is perform ed by women, who, alone 
or w ith their husbands or relations, are placed in 
enclosures. Several mills are placed together in 
a line, and standing th ree  together a t  one handle, 
filthy and alm ost naked, the  women lay  to  a t  the  
mills un til the  m easure handed to  them  is com pletely 
reduced. And to  every one of those who bear th is 
lot death  is preferable to  life.

Others, called Selangeus (workers a t  th e  tab le  or 
Serahgex), tak e  from  th e  women th e  powder thus 
produced. These are the  artificers, in whom  lies the  
power of carry ing  to  th e  end th is  work of royal 
u tility . They pour th e  stone a lready  milled on 
a table ra th e r broad and polished w ith a smooth 
surface, which, however, does no t lie flat b u t has 
a slight inclination. On th is  tab le th ey  rub  with 
their hands the  dust m ixed w ith w ater, first lightly 
and th en  w ith greater pressure. By th is m eans 
the  earthy  particles are dissolved and  flow down the 
slope of the  table, bu t th a t  which is heavy  and w orth 
any th ing  rem ains on the  wood. And when the 
Selangeus has frequently  rinsed the  m atter out w ith 
w ater, he handles the  dust lightly, w ith soft th ick  
sponges, and pressing lightly  from tim e to  tim e he 
abs'orbs from the table and  throw s aw ay th a t which 
is soft and light, en tangled in th e  web of the  sponge.

There rem ains to  the  Selangeus separated on the 
table th a t  which is heavy and shines, and which on 
account of its weight is not easily movable. This he 
transm its to  the  cooks, who, im m ediately they
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F i g . 1 .— S k e t c h  M a p  o f  t h e  C o u n t r y  N o r t h  o f  P o r t  S u d a n .

receive i t  by  weight, p u t it in to  a clay pot, and  in 
p roportion  to  its q u an tity  th ey  add  a lum p of lead, 
some grains of salt, a little  alloy of silver and lead, 
and barley  bran. The p o t’s m outh  being carefully 
covered and  looted round, th ey  cook it five days 
and  five nights consecutively. On th e  following 
day, when th e  b u rn t m ateria ls are cooled, th ey  pour 
them  in to  ano ther vase. They find none of the  
th ings which were p u t in together, b u t only a m ass 
of m olten gold, little  less by  weight th a n  th e  
original m atte r.

Judging by the number of the ancient 
mines so far known in th a t portion of the

Sudan lying north  of Port Sudan to  the 
Egyptian frontier and westwards towards 
the Nile, it seems logical th a t much of 
E gyp t’s gold came from th is d istric t. As 
the ancients used prisoners of war and other 
slave labour for m ost of their mining, 
the cost was only for food. Therefore the 
grade of ore did not have to be high and 
mining was done on practically all outcrops 
containing appreciable am ounts of free gold.

The first record of gold being mined was
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in the era of Menes, about 3,800 B .C ., and 
the first record w ritten was in 2,500 B.C. 
I t is recorded th a t in 1,500 B.C. Thutmosis III 
received an annual tribu te of 2,400 pounds 
of gold (about £132,000 value at par), but 
in 1,440 B.C. the am ount of gold had decreased 
to  between 600 and 800 pounds. The 
descriptions previously quoted and those by 
Strabo bring the history of gold mining 
up to the first of the Christian Era. At 
this tim e all mining seems to  have been 
stopped during a period of nearly 900 years. 
There was another period of activ ity  during 
the ten th  century a .d . as recorded by Cufic 
inscriptions on rocks ; the author has seen 
some of these in Nejd and Hedjaz, Arabia, 
and he was informed th a t they were made in 
the time of Haroun Rachid, about a .d . 960.

they are willing to  act as guides to  find 
others. Formerly only mines 'near well-
travelled caravan routes were known. The
very just and humane treatm ent by the 
present operators has allayed fear and
distrust in the native inhabitants and
greatly facilitated the recruiting of labour 
as well as the prospecting for other ancient 
workings. In  view of what has been found 
during the past year, it seems reasonable 
to  expect several additional discoveries 
during the next year or two.

The author was the guest of three partners, 
who are operating the Garabien mine. They 
also own the W adi Oyo mine and have 
taken out a prospecting licence on the Yeit 
ancient workings. These men, who might 
be said to  be defeating the present world

F i g . 2 . — M i l l  a n d  H e a d f r a m e  a t  t h e  G a r a b i e n  M i n e .

There is no doubt th a t great quantities 
of gold were extracted in ancient times, 
but th a t it  was not all taken out is proved 
by the  fact th a t the Om Nabardi mine is 
stated  to  have produced £250,000 sterling, 
and in the area visited, the Gabait mine 
produced 60,000 tons of ore averaging 
28 pennyweights or £5 7s. per ton, making 
a to ta l of £320,051 during the period of 
1914-31. From 1902 to  1905 there was a 
considerable am ount of prospecting in the 
above area, which lies between the latitudes 
20° and 22° N orth and meridians 36° and 
37° 15' East.

W ithin the past year several ancient 
mines have been discovered by the use of 
intelligent gifts to  natives working in the 
mines now in operation. Now th a t these 
men realize th a t they and their families 
gain money and food by mines being worked,

depression, as well as developing a part of 
the Empire, are T. M. Foley, M. J. Bishop, 
and T. A. Clarke.

The Garabien mine is 70 miles’’’from the 
Red Sea harbour of Muhammed IQol and 
173 miles northerly from Port Sudan by 
road and eight miles from the Gabait mine. 
The country rocks are highly metamorphosed, 
the workings lying entirely in a schist. The 
ancients stoped to  the surface for about 
500 ft. As the partners have had years of 
mining experience in the Sudan, they 
immediately commenced sinking to determine 
the value of the ore under the old workings. 
The sites of their operations are shown by 
the accompanying map (Fig. 1).

These workers commenced operations on 
January  20, 1931. At the beginning of 
August, work was stopped by flooding due 
to heavy rains. During th a t period they
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showing excavating being done for the 
No. 3 shaft hoist, as well as the surface plant. 
In Fig. 4 a most efficient sheet-iron wheel­
barrow is shown, suitable for narrow drives. 
I t makes use of a conveyor belt roller, which 
is superior to  the usual wheel, as it is much 
more stable.

W ork a t Garabien has been delayed for 
six m onths on account of the  inflow of 
water. Although this is bu t 25 gallons per 
minute, the m akeshift pum ps have 
repeatedly broken down, allowing the mine 
to  fill up to  the No. 1 level. I t  was only 
by the end of June, 1932, th a t the  new 
electrical installation finally began to 
function, so th a t driving, sinking, and 
stoping from No. 2 level could be resumed. 
The m anner in which lack of adequate 
capital causes increased costs, is well shown 
in this case, for it has resulted in such delay 
owing to  the absence of suitable equipment 
on hand to  deal w ith emergencies such as 
water. If am ply financed each one of the 
three partners could be operating a similar

F i g .  3.— G a r a b i e n  M i n e .  V i e w  s h o w s  e x ­
c a v a t i o n  F O R  No. 3 SH A FT  H O IS T , W IT H  No. 1 

S H A F T  H E A D F R A M E  IN  T H E  B A C K G R O U N D .

had sunk and driven a to ta l of 447 ft. a t a 
cost of 65J P.T., or 13s. 8d. per foot, 
exclusive of adm inistration charges. During 
this tim e stoping was carried on and, with 
the development work, produced a to ta l of 
833 tons, which was milled, yielding 258 oz. 
of fine gold, or 6'1 dwt. per ton. The 
operators estimate the tailings to  be 3 dwt., 
which gives an average value per ton of 
9‘1 dwt.

The milling is done by a one 750-lb. stam p 
mill and a 30-in. Straub ball-mill, crushing 
to  30 mesh, and am algam ating on a 1-ft. 
by 2-ft. plate. The average daily output 
am ounts to  eight tons. The tonnage of ore 
mined exceeds the above am ount as it is all 
hand-sorted before milling. The tailings 
are impounded for subsequent retreatm ent. 
Fig. 2 shows the mill and the tailings th a t 
were left with the main shaft headframe at 
the right. Fig. 3 is a more distant view F i g .  4 . — W h e e l b a r r o w  a t  G a r a b i e n .
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mine instead of all three remaining at the 
one place until enough gold is obtained to 
equip the other properties. Although the 
inflow of water has caused such delay it is 
a natural asset, as 35 tons per day would be 
ample for a large increase in milling capacity, 
if the water were reasonably conserved and 
reused.

The size of the vein at Garabien varies 
from 18 in. to  4 ft. From what the writer 
saw it would average under 2 ft., but this 
would yield a considerable tonnage if the 
ore shoots extend the full length of the 
ancient workings. A longitudinal section 
through the mine is shown in Fig. 5.

The present to tal costs a t Garabien, 
exclusive of adm inistration, are 8 dwt. of

ore per mill. That treated to-day averages 
9 dwt. (tailings assayed 3 dwt.). The sample 
taken by the author in the lowest workings 
and a t the water level gave 1 oz. 8 dwt. 
value and the vein was 22 in. wide. From 
35 tons of ore milled in Ju ly  since the water 
has been under control, an extraction 
averaging 15'4 dwt. has been attained. 
The partners stated they expect to mill 
an average of 15 dwt. heads. W ith efficient 
equipment all costs should decrease, also 
the tailings, but there will be an admini­
strative cost to be added.

After a few days at Garabien the writer 
visited some ancient workings discovered 
last March. These are called the Yeit mine, 
and are situated 49 miles (by car) northerly

F i g . 6 . — O n  t h e  R o a d  t o  t h e  W a d i  O y o  M i n e
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from Garabien and about 20 miles west 
from Mersa (harbour) Dalwin on the Red 
Sea coast, where dhows and light draft 
vessels can land supplies from Port Sudan. 
The party  travelled by car, although there 
were no roads, to  this property. A little 
work w ith a road grader and drags would 
make this place easily accessible by car and 
light lorry.

At Yeit, the workings are stopes in the 
surface on seven veins cutting  a t 90° across 
a ridge of diabase, which is schistose in 
places. The apex of th is ridge lies a t an 
elevation of 2,180 ft. (by aneroid). The 
slopes average 29° down both  sides from

Oyo mine, 80 miles north-w esterly. I t  is 
55 miles south-west of Haleib, a harbour 
on the Red Sea and lies a t an elevation of 
1,350 ft. Fig. 6 shows Mr. T. N. Foley 
en route w ith the  author.

At W adi Oyo considerable ore has been 
extracted  from the one vein worked. Fig. 7 
shows in the background the tailings from 
the mill, and just behind these are the ancient 
and m odern w ork ings; in the  left-hand 
foreground, near the  top  of the  hill, dumps 
from ancient operations on a parallel vein 
are seen. No modern work has been done 
here, so th a t there is scope for a possible 
additional tonnage. The appearance of the

F i g . 7 .— W a d i  O y o  M i n e . A n c i e n t  w o r k i n g s  a r e  s h o w n  o n  t h e  l e f t  a n d

ON  T H E  R IG H T  T H E  M O D E R N  W O R K  B E IN G  D O N E  B E L O W  T H E M .

the summit. There are excellent adit sites 
a t an elevation of 1,910 ft. On only three 
other veins are the stopes over 100 ft. long, 
as far as could be seen. Nothing has yet 
been done here, bu t the  partners wish to  
commence operations as soon as there are 
funds available. Although the au thor’s grab 
samples of broken quartz along the surface 
show no values, there m ay be a mine of 
considerable importance beneath the ancient 
workings if the same conditions hold as 
a t Garabien, W adi Oyo, and G abait. On 
the previous visit Mr. T. A. Clarke took 
several samples during his three days’ stay. 
All of these showed gold when panned. 
He estim ated the values to  be from 3 dwt. 
to  8 dwt. W ater for milling should be 
drilled for in the gulch a t the adits ; there 
is undoubtedly ground w ater in the larger 
W adi bed about half a mile to  the east.

A fter returning to  Garabien mine the 
party  proceeded by car to visit the W adi

ancient stopes at the  surface is shown at 
the right-hand of Fig. 8, the three-stam p 
mill and tailings dum p can also be seen at 
the left of this picture. The headframe at 
the main shaft w ith a Ford rigged up to 
drive a hoist, is shown in Fig. 9.

The vein a t W adi Oyo is of hard, white 
quartz and varies from 6 in. to  4 ft. in width, 
averaging about 24 in. as far as could be 
judged from the stopes seen. The workings 
at the surface are 675 ft. in length. Dykes 
of basalt cut and fault the  vein in places. 
Ore has been found on bo th  sides of the 
dykes, 5 0  th a t it is reasonable to expect 
th a t the ore will be encountered again in 
the south-east winze which was stopped at 
a dyke.

Ancient workings extend farther south 
than  any of the m odern drives, so tha t 
additional tonnage m ay be obtained in 
th a t section. The w riter took a sample 
at the lowest part of the workings a t the
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water level. This was 50 ft. below No. 2 
level, and about 240 ft. below the collar 
of the shaft. This sample assayed 
1 oz. 1 dwt. in gold. If this value is m ain­
tained, or approxim ated, there should be 
a profitable tonnage in depth.

According to  the owner’s report, they 
operated this mine in 1930 and 1931, milling 
1,217 tons of ore which yielded 1,854 oz. 
of gold with a value of ¿6,972, or 30‘4 dwt. 
per ton. W ith tailings at 3 dwt. th is gives an 
average value of 33 4 dwt., but it m ust be 
remembered th a t all ore was hand-sorted 
at the surface before milling. The mining 
cost was 16s. 8d. and milling 7s. 3d., or a 
total cost of ¿1 3s. l id .  W ith tailings a t 12s. 
the to ta l cost was ¿1 15s. l id . ,  or 9 dwt., 
which would give an average profit of 
24'4 dwt. per ton.

The partners suspended operations a t this 
property on account of an abnormal shortage 
of water. The fact th a t water is now 
coming in a t the deepest workings (where 
the author took a sample) encourages the 
hope th a t sufficient m ay be found on 
developing in depth to  provide enough for 
milling w ithout depending on the rains and 
wells. Very limited time prevented more 
detailed exam ination and sampling. The 
flow-sheet in Fig. 10 shows how the ore 
was treated.

Mining tim ber is available near all the 
workings visible. Natives bring it in at 
a price of 4 P.T . or lOd. per piece of over
6 in. diameter and 6 ft. to 9 ft. long. A t rr TT

,  F i g - 9 -— M a i n  S h a f t  H o i s t  a n d  H e a d f r a m e  a tpresent only underhand stoping is practised W a d i  Q y o  T h e  h o i s t  i s  a  M o d e l  t  F o r d

(the natives drill down holes much better m o u n t e d  o n  c o n c r e t e  b l o c k s .

than uppers). Stulls are used to support 
the walls, when wood becomes more scarce 
and expensive, pack walls, waste filling, 
or shrinkage stoping m ay be adopted. 
Miners earn from 10 P.T. or 2s. to 20 P.T. 
or 4s. per eight-hour day. The pay being
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based on 2 P.T. or 5d. per foot of hole drilled, so th a t their laws are very ju st and favour-
In  addition every man is given weekly able. The cost of a mining prospecting
rations which are valued at 2 P.T. or 5d. per licence is £25 per year, and when mining,
day in addition to  his cash paym ent. All a royalty  of bu t two per cent of the  value
supplies have to  be obtained from Port of the bullion is required.
Sudan. From  w hat he has seen during his 600

The Sudan Government recognizes the miles of travelling in th is section of the Sudan,
value to  the country of the mining industry the author believes th a t there will be no
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large tonnage mines developed, but he can 
see no reason why groups of small mines 
under a competent central management 
could not yield a good profit if the ore 
m aintains the values obtained so far, and 
if the ore persists to, say, 600 ft. in depth. 
Efficient, standardized, and semi-portable 
equipment would reduce the loss in tailings

and decrease capital outlay. Such plant 
would be 80% salvable and so could be 
moved to another property when the first 
one was exhausted. The owners intend to 
follow such a plan when funds are available. 
They have good grounds for believing th a t 
m any ancient mines similar to  those they 
now control exist in the area described.

STOPE-F1LLING
By W . E. S IN C L A IR . A.I.M .M .

T h e  a u th o r  gives h is  ob serv a tio n s  on  som e m e th o d s  of stope-filling  on  d iffe ren t m ines in  S o u th  a n d  W e s t  A frica .

Stope-filling, or the replacement of the ore 
by other m aterial in underground excava­
tions, is an essential side-line to the successful 
recovery of the ore and, in this respect, 
may be likened to  ventilation, in some mines. 
The process of filling is done, generally, 
to support heavy or broken ground, with 
the prim ary object of ensuring the safety 
of the mining operations and to a tta in  the 
maximum possible recovery of the ore. 
Filling of underground excavations, however, 
not only solves the immediate problem of 
ground support, but also produces the 
following general advantages in the processes 
of exploitation :—

1.—General improvement in ventilation 
conditions by the reduction of voids under­
ground, less a ir  being consequently required 
and better currents of air passed along the 
stope faces.

2.—Where parallel reefs or lodes overlie 
each other mining of the lode is simplified, 
and the danger of breaking through from 
one to the other is eliminated. Such an 
example of parallel reefs which have stoped 
out w ithout filling are shown in Fig. 1, a 
photograph which illustrates the difficulties 
and dangers of mining w ithout filling, 
despite the large pillar of ore which has 
been left in the upper reef, and the waste 
pack underneath it in the lower stope.

3.—In the same manner, as illustrated 
above, filling simplifies the mining of wide 
lodes or reefs, by stoping the lower half and, 
after filling this section, mining the upper 
part, while using the filled area as the floor.

4.—The prevention of surface subsidence 
and the consequent movement and damage 
to buildings and plant.

5.—Avoidance of local crushing effect 
of the country rocks in a mine, which will 
at a later date eliminate severe rock pressures, 
when working at a deeper horizon.

6.—Elim ination of the danger of fire.
3—3

The advantages of filling are further 
justified, although perhaps not always 
appreciated, by the comparatively low cost, 
as compared with other methods of ground 
support, despite the fact th a t timbering 
and other auxiliary supports are sometimes 
necessary in conjunction with the filling of 
stopes in heavy ground, an example of which 
is described in the following notes. The 
initial outlay necessary to inaugurate a 
system of filling is insignificant when the 
importance of the work, where such is 
necessary, is taken into consideration. The 
above points have occurred to  the author 
and have suggested to  him the following 
comparisons of various methods of filling 
as applied on several mines in different 
parts of Africa, where the only factor common 
to each example is the hum an one, or th a t 
of labour employed, which consists in each 
case of white supervision of natives. The 
m aterial used for filling in the various 
examples outlined, consists of sand or tailings 
from cyanide plants, and waste rock. The

F i g . 1.
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F i g . 2 .

sand is used in one case mixed with water 
to  form a pulp and, in such a form, is conveyed 
by gravity, for the most part, to  the stopes 
which require to be filled. This method 
of filling—by mixing sand or other fine 
m aterial with water—is sometimes called 
“ hydraulic stowing,” or “ flushing” in 
American coal mines, where the method 
originated. In South Africa this method 
is simply called sand-filling, and in these 
notes, to  distinguish this m ethod from th a t 
in which the sand is filled in a dry state, 
it is referred to  as the “ wet m ethod of 
filling.”

W e t  M e t h o d  o f  S a n d - F i l l in g .—The 
application of this method of stope-filling, 
as is commonly practised on the Rand, 
under suitable conditions, is probably the 
cheapest and most satisfactory method 
employed. Suitable conditions in this 
instance means the m ethod of mining and 
the class of ground being mined. Much 
has been w ritten giving the detailed applica­
tion of this system of filling, as practised 
on certain mines,1 but, for the purposes 
of comparison of this m ethod and others, 
under different conditions, a brief general 
description of the class of ground, method 
of mining and filling the stoped areas (where 
filling is practised at all) m ay not be amiss.

The banket reef is bedded regularly 
between hard, tenacious, and compact 
quartzite and slate walls, a t a dip which

1 F. D unning. Assoc, of Mine M anagers, 1924. 
A. G. B arra t. Trans. Chem. Met. & Min. Soc. of 
S.A., 1928. R. E. Sawyer. Trans. Inst. M.M., 1912. 
Messrs E. Pam , W. A. C aldecott, O. P. Powell, 
and  others.

varies from steeply inclined to  flat, but 
usually averages from 30° to  50° in those 
mines where sand-filling is practised. The 
displacement of the reef by faults or dykes, 
which is no uncommon occurrence, offers 
no difficulties to the wet m ethod of sand- 
filling. The strike of the banket is regular 
and the w idth of the reef never excessive.

The common m ethod of working the steeply 
inclined stopes consists of open stoping 
in all its variations, opening out and away 
from the connecting winze and rise. The 
hard and compact nature of the walls has 
allowed the practice of open stoping and 
in most cases of leaving the stopes open, 
and it is only the result of mining a t great 
depths th a t rock pressures have been the 
indirect cause of rockbursts and falls of 
ground, aggravated no doubt by stopes being 
left open and allowed to cave in the upper 
levels. Fig. 2 illustrates heavy ground 
supported by waste packs or pig-styes in 
a stope at depth. This photograph also 
illustrates the flatter angle of inclination 
of the reef a t this horizon and the possible 
difficulty in gravitating sand in the wet 
m ethod of filling in flat stopes.

Stopes are with few exceptions left open, 
the hanging-wall being supported, where 
this is necessary during exploitation, by 
stulls, pig-styes, pillars, or reef-packs ; the 
two la tter means of tem porary support 
being recovered before the worked out stope 
is filled. Pillars of ore are sometimes 
reclaimed after the stope is filled. When 
the hanging-wall shows signs of pressure or 
is intersected by slips or cleavage planes, 
and so liable to  fall, stopes are filled in 
sections from level to  level as shown in 
Fig. 3, which is a sketch-plan on the plane
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of the reef of a typical working stope in 
process of filling.

The means of conducting sand underground 
to the filling section of the mine is (1) through 
pipes down shafts, (2) in launders through 
outcrop openings, and (3) in the case of 
the deep-level mines, which have no outcrop 
openings to  the surface, through bore-holes 
which are specially shot-driven for the 
purpose. Fig. 4 indicates in cross-section 
the usual bore-hole method of delivering 
the sand in depth. Before delivery under­
ground, the  sand is cleaned and rid  of its 
cyanide content by washing in a solution 
of potassium permanganate a t its source 
of supply, which may be a tailing dump, 
or from the current treatm ent plant. From 
here it is usually pumped to  the pipes or

launders leading underground and, in the 
case of bore-hole delivery, it  is pumped 
to cone classifiers, which are erected over 
the bore-holes.

From the point of delivery underground, 
the flowing sand is directed in launders, 
or sand lines, to  the points where filling is 
required, by a system of branch distributing 
launders. Wooden launders are in general 
use, and these may be open or closed, 
depending on the grade of the launder. 
The ideal and correct grade for varying 
consistency of pulp is indicated in the graph 
by W. A. Caldecott, shown in Fig. 5. In 
general practice, the consistency of pulp 
solution varies from tim e to time, and it is 
therefore better to  m aintain launders at 
steeply inclined grades and never flatter 
than 6 or 7 degrees.

No shovelling problems present themselves 
in wet sand filling, unless it is necessary 
to  shovel the sand out of the workings 
after an accident, caused by the breaking 
of a launder or brattice stopping, a mishap 
which is often responsible for much damage 
and loss of time, by the flooding of working 
stopes. The extent of the damage resulting 
from such accidents is often measured by 
the efficiency of the signalling system 
necessary to  stop the flow of the solution 
when required. Great importance attaches 
to the building or erection of brattice 
stoppings to hold the weight of the sand 
in the filled areas. Such barricades are made 
of stulls, waste walls, packs, and drive 
pillars (the latter are shown in Fig. 3 and 
are afterwards reclaimed).

7 * 7 0 / 3  T £ / / ? //V f = > U i - P  e r i t a g c  J t> y * # e /

F i g . 5 .
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In order to allow the w ater content of 
the pulp m ixture to  drain out of the filled 
void and also to  prevent the washing out 
of fine sand or slime, coco-nut m atting 
is usually fixed on the inside or filling side 
of the stopping. The w ater in the m ixture 
percolates through the m atting and is led 
off in drains or gutters. Owing, however, 
to  the importance of draining the filling, 
special drainage launders are sometimes 
arranged on the foot-wall of the stope 
being filled, which collect and drain the water 
from the filled area.

Sand is sometimes pumped up to fill

as part of the sand-filling charge, is put 
to  a rem unerative purpose.

D r y  M e t h o d  o f  S a n d - F i l l i n g . Tnder 
certain conditions, on a small scale, the 
application of the dry m ethod of sand- 
filling, while probably more costly th an  the 
wet method, is more satisfactory in practice. 
I t  has the advantage th a t it does not add 
to drainage problems, nor does it cause 
seepage in ground which is soft, porous, 
or “ heavy,” such as, for example, the 
typical fissure-zones, filled w ith auriferous 
brecciated graphitic schists and quartz 
veins, th a t are being mined in W est Africa.

S a n d  r i s e

overhand or back-stopes, which have no 
opening or outlet to  the level above. The 
process of filling under such circumstances 
naturally cannot be executed simultaneously 
with stoping operations.

By the fact th a t the sand, in this wet 
m ethod of filling, flows by gravity  to  every 
open space or void, an ideal replacement 
is effected, and, after the w ater has drained 
from the filling, a comparatively hard  cake­
like cement is the result, which can easily 
and cheaply be driven and risen through, 
when th is procedure is necessary, as in the 
case of reclamation work after filling. 
The wet method of filling also lends itself 
to the filling of old workings which m ay be 
partly  caved and thereby inaccessible or 
unapproachable for filling, or other reasons.

The average all-in cost of this m ethod 
of filling on various mines varies from 6‘6 to 
9-9 pence per ton filled, and, in the case of 
mines which are filling from current trea t­
m ent plants, the cost of tailings disposal,

The mining of one such lode, which is 
enclosed between extrem ely weak graphitic 
walls, presents a difficult m ining problem. 
The w idth of th is lode varies from 5 ft. 
to  50 ft., and it dips a t an average angle 
of 80°. To mine the ore, a  system  of over­
hand bottom  slicing in a series of horizontal 
lifts, is practised, together w ith a form of 
square-set tim bering and close sand-filling 
to  support the back. A typical longitudinal 
section in a stope under these conditions 
is shown in Fig. 6. Sand is delivered to 
the stope from the level above by way of 
the sand rise depicted, whence it  is loaded 
into end-tipping trucks, which are used to 
tram  the sand to  the filling position in the 
stoped-out lift, when th is point is out of 
reach of shovelling distance of the  rise. 
Filling, under these conditions, is carried 
out simultaneously w ith stoping, and the 
process can be stopped at any tim e and at 
any point ; decided advantages over the 
wet m ethod of filling.
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The work is slow and costly, however, 
and with a view to  analysing the inefficiency 
of the work, under the  cramped conditions 
in such a stope, a number of tests were made 
under varying conditions, and measurements 
taken to  determine the actual am ount of 
sand being handled per shift. Table 1 gives 
the results of these observations and the 
comparative rate of the work deduced in 
terms of tons handled per 100 ft. haul.

T a b l e  1

Tons Time taken load- 
No. loaded ing, tramming,

Average in  per tipping  1 ton,
Stope. haul. Gang, shift. 100 f t .  min. Remarks.

1 75 ft. 6 23 17 min. Difficult
tram m ing.

2 50 ft. 9 29 12 m in. ,,
3 75 ft. 6 20 17 m in. sand

wet.

Difficult tram m ing conditions may be due 
to cramped conditions, involving space for 
only one shoveller, and only one truck 
in action at once, or delays in trucking due 
to transport of tim ber, timbering operations, 
or blasting in the stope. W et sand is due 
to seepage of mine water through the lode 
or country, causing the sand to  become 
sticky and to  clog on the tracks and truck 
wheels. Such unfavourable conditions, 
including th a t of hot, humid, or bad air,

increase shovelling costs underground by 
20%, besides, and not because of, the 
decrease of shovelling efficiency, resulting 
from the physical exertion of the work. 
In no other work underground is the output of 
effort so constant and continuous, and while 
the average output of a white shoveller in 
most parts of the world is from 25 to  30 tons 
per shift, the rate of the native shoveller 
in Africa rarely exceeds 5 tons per shift, 
which figure is checked in the test described. 
I t  is evident also, therefore, th a t to load 
a large tonnage with the aid of native 
shovellers, six natives are necessary as 
compared with the effort of one white 
shoveller, and the cost per ton therefore, 
all things being equal, is about the same, 
despite the difference in labour strength.

Certain arrangements are devised to 
improve the handling of sand and waste 
under these conditions, such as, the intro­
duction of chutes a t the bottom  of the sand 
rise, in order to  eliminate shovelling, or, 
where sand only is being dealt with, it is 
possible th a t the use of sand blowing ta n k s 1 
would dispense with both shovelling and 
tram m ing in the stope. A ttended by one 
man, such a contrivance draws the sand

1 Sand Blowing Tanks, Champion m ine (F. W. 
D enton). Peele’s "  H andbook ,” 1927, p. 645.
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from the rise, and, operated by compressed 
air, the sand is delivered through flexible 
pipes to  the part of the stope which needs 
filling.

Another example of handling dry sand 
in horizontal bottom  slice stopes is illustrated 
in Fig. 7, which is a longitudinal section 
of a typical stope working the same lode 
described above, except th a t in this case 
the rock structure is not so weak, and the 
lode itself needs little or no timbering during 
the process of mining. W eak graphitic 
walls are supported, however, by sand, 
which is introduced in layers, equivalent to 
the depth of each alternate half lift between 
sand rises, as shown in the section. Sand 
and waste rock is delivered to  the stope, 
as in the previous example, by way of the 
sand rise, and from this point is dragged 
and spread throughout the area by the 
drag-scraper; the set-up of which allows 
the rig to  be reversed, so as to deal with 
filling from the opposite rise. The rate of 
filling a stope in this manner, under suitable 
conditions, is far in excess of any other 
method, and for th a t m atter, under normal 
working conditions, the scraper is able to 
handle more sand than can be delivered to it 
from the level above, when the sand rises 
are 150 ft. apart. Under these circumstances 
the capacity of the scraper is limited and 
measured by the rate of the trucking and 
delivery of sand to the sand rise from the

level above. A point against the use of 
scrapers, under these conditions, in narrow 
stopes, is the difficulty of m anipulation 
of scraper buckets around the built-up ore- 
passes, w ithout fouling the cribbing, and 
the fact th a t a system of flood lighting of 
the stope is necessary ; also, the process 
of stoping and filling cannot be undertaken 
simultaneously.

Stoping the same lode jn  narrow widths, 
where less filling was required over a given 
area, a system of rill stoping was instituted, 
prim arily w ith a view to  assisting the 
handling of ore by gravity , and secondly, 
to simplify the process of filling, by means 
of dry sand and waste rock. Fig. 8 is a 
longitudinal section on the plane of the 
reef (which dips a t 70°), of a typical rill 
stope, showing layers of filling, which is 
gravitated  down the stope from the delivery 
rise and spread into place w ith the minimum 
of shovelling.

Delivery of Filling Material.— In all these 
examples the sand is delivered to each level 
underground by means of a pass or winze 
from the surface, and delivered to  various 
stopes and rises by trucking the sand along 
levels from the main delivery pass. C hutes1 
are arranged in the main sand-pass a t each 
level for the drawing off of requirements, 
or other delivery devices are installed, 
such as platform s or shedding chutes, which

1 “ Description, and  M ethod of W orking the 
O buasi R eef," G. W. E a to n  Turner. Trans. 
I.M. & M., N ov., 1928.
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allow of the drawing of a certain proportion 
of the sand, while the remainder slides over 
and down to the next level.

Where, however, arrangem ents such as 
these are not in use, an additional cost, 
tha t of shovelling, is added to the cost of 
trucking the sand, and loading the trucks 
at the point of delivery or source of supply. 
There is a close relation between shovelling 
and trucking, as the two operations so 
often go together or even overlap, so tha t 
in tim ing the  actual work of delivering sand 
from a main sand-pass to  stope sand rises, as 
shown in the examples in Table 2, no a ttem pt 
was made to  distinguish these operations 
one from another.

T a b l e  2
Rate loading, 
trucking, tip- 

Length Trucks No. ping  1 ton 
of in  in  sand  100 ft.

Operation. Level, haul. use. gang. haul.
Loading, 1 750 ft. 2 6 12 m inutes,
truck ing
from m ain  2 400 ft. 5 6 6 ,,
pass to
stope rises. 3 200 ft. 6 5 9 , ,

No strict comparison can be made of the 
work executed on the three levels shown, 
owing to the length of hauls, the different 
number of trucks in use on each level, and 
the varying strength of the gangs in each 
case.

Many factors appear as a handicap to 
the handling of the sand for filling in these 
examples, the more im portant of which 
are included in the  following :—

1.—The general lack of double tracks, or 
convenient sidings, to  allow the passing of 
opposite traffic w ithout delay.

2.— In some instances, the necessity for 
trucking sand loads against the grade of 
the track.

3.—Necessity for strict supervision of 
quantities of sand handled, owing to the 
difficulty of checking truck tallies.

4.—The trucking of ore, tim ber, and drills 
is considered of more importance than the 
filling, and the handling of the la tte r is 
consequently delayed.

The cost of sand-filling as described in 
these examples varies from Is. 7d. to 2s. 5d. 
per ton of sand filled.

W a s t e  R o c k - F il l in g .—On those mines 
where the bulk of the development is carried 
out in the country rock, owing to the heavy 
nature of the lode or for other reasons, 
the waste rock from development ends is 
generally used for stope-hlling. On one 
mine, where all development waste is made 
use of in this manner, a waste-pocket or 
bin has been excavated in the foot-wall 
of the main inclined shaft, as is shown 
in Fig. 9, which is a transverse section 
through the shaft, a t a station and tramming 
level, a t a horizon commanding all the filling 
stopes in the mine. A tipping arrangement 
in the shaft a t this point above the pocket 
opening, allows all waste hoisted from the 
lower levels to be dumped from the skip 
into the waste-pocket, from which it is drawn 
off into trucks and tram m ed to the stope- 
hlling rises by means of a main and tail 
haulage.

In this example the filling costs consist 
merely of the handling of the waste in the 
stopes, since the hoisting and haulage of 
the rock from the development places 
would have to be undertaken in any case.

DERBYSHIRE MINING
By LE SLIE B. W IL L IA M S , B.E. (Sydney), M.I.M.M.

(Continued from  the August issue, p . 94)

L a w s  a n d  C u s t o m s .—The period from 
the Roman occupation to th a t of the 
Normans, however, is generally looked 
upon as having been responsible for a set 
of customs (which were codified and became 
law in 1851) which governed the terms and 
conditions under which lead ore could be 
won from the soil. Those interested in 
this point may obtain two opposite opinions 
from Tapping and Hoover. The former 
thinks they were of Roman origin, the 
la tte r th a t they were purely Anglo-Saxon

and represented, after the Norman conquest, 
the only Anglo-Saxon institutions adopted 
without change by the Normans. Bainbridge 
says it would be difficult and unprofitable 
to a ttem pt to find their source. Tapping 
bases his argument on certain points of 
resemblance to  the section of the Justinian 
Code dealing with mines. Hoover’s con­
tention seems to ignore the fact tha t the laws 
governing Derbyshire a t the time of Norman 
W illiam’s adventure were what is called 
“ Danelege ” as distinct from the
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“ Saxonlege,” which controlled other 
sections of England. At any rate, the holding 
of land for mineral purposes by the paym ent 
of “ Balluca ” in the time of the Romans 
or of “ Lot ” in feudal times is an identical 
process.

I t  is impossible to believe th a t any custom 
which gave the common man a right to 
mine could have existed under a régime 
so essentially aristocratic as th a t of the 
Anglo-Saxons. In fact the evidence given 
by Dugdale, meagre as it is, but taken from 
the m onastery records, shows th a t the 
mines could be given away by the Lord 
of the Soil whether king or noble, and 
this is the direct antithesis of any rights 
th a t have been claimed by the commoner 
since, a t any rate, the reign, of Edw ard I. 
The conqueror nation could use its slaves 
(as it did) for anything it pleased in the 
way of forcing production of anything 
of value, and the Norman idea does not 
appear to have differed from th a t of the 
Saxons or the Romans or any other usurper. 
The.kingdom of Mercia, too, which included 
the lead-bearing portion of Derbyshire, 
was in the occupation of the Danes for a 
considerable period before the  Norman 
conquest. Edw ard I gave away mines 
in the wapentake of W irksworth. There 
was only one form of ownership after the 
conquest and no one could hold anything 
from the Lord of the Soil w ithout paym ent 
of some kind.

W ithout labouring the point, the 
suggestion is made th a t the conditions 
which gave rise to a later conception of the 
existence of customs were purely accidental. 
A great deal of misinformation on the subject 
exists because the historical side has never 
been closely studied and, in addition, 
authenticity  has been attribu ted  to  printed 
m aterial which has no historical basis of 
tru th . From the date of the defeat of 
Simon de Montfort a t Evesham in 1265, 
to  the accession of Edw ard I in 1272, the 
consolidation of the king’s position was 
the main effort made by Prince Edward. 
Shortly after being crowned he passed his 
famous sta tu te  of Quo W arranto (1278), 
under which he institu ted  inquiries into 
practically every aspect of land tenure 
by the barons for the purpose of determining 
and stabilizing the kingly prerogatives which 
had been encroached upon, filched, or 
assumed by the barons in all parts of the 
kingdom during the reign of his father, 
or. as the barons themselves thought,

for the purpose of taking their rights and 
possessions from them.

Le Roi cu v ay te  nos deneres
E  la R ayne nos beaus m aners
E la Quo W arran to
Sal m ak  us all to  do.

This song was chanted in the presence 
of Edw ard himself on one occasion by the 
sons of some of the barons.

The form of inquiry was a commission 
and there were thousands of them . Amongst 
them, and in the th ird  year of Edw ard’s 
absence in France (1288), was one held at 
Ashbourne in Staffordshire to  inquire, inter 
alia, concerning the rights which the miners 
of the Peak claimed to have in those parts, 
etc., concerning the getting of lead ore. 
This commission consisted of men of birth 
and estate. Its  findings referred to  the 
king’s estate in the Peak, bu t w hat it laid 
down appears to have applied to  every 
manor, and to have been the custom of 
those manors. I t  was in fact a definite 
reply to his Quo W arranto because it claimed 
customs, affecting mining, for the  king, 
and by so doing, assured identical customs 
for the manors which were not the  king’s, 
and so tended to establish the rights of the 
Mesne Lords themselves. This point will 
be discussed later, but it m ay be remarked 
here th a t just as in Roman times (and 
probably earlier) and certainly right through­
out the period from Roman to  Norman, 
the main features of the so-called customs did 
not alter. These were—the incentive to 
the baseborn to search for ore, the reward 
for finding it, and above all and the most 
im portant feature of all, the  form of tenure 
by which the lord got his share, without 
risk, of those minerals which were of value 
and which were undoubtedly vested in him 
as Mesne Lord. Upon the findings of that 
commission, however, there appears to 
have been gradually built up  a set of customs 
th a t were to  come la ter into direct conflict 
with the law of England. I t is quite possible 
th a t Edw ard determ ined to  hold the 
particular land referred to  because of its 
mineral wealth, and th a t the commission 
was included in the long list because the 
Crown just then was interested in metals. 
Ju st a few years subsequently he sent from 
Derbyshire over 300 men to  the Combe 
M artin mine in Devonshire to  work on the 
lead-silver ores there. This mine had been 
very productive of silver. W atson, quoting 
Hollinshed, states th a t it had produced
1,600 lb. of silver in the space of three years.
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A P a g e  o f  a  B a r m a s t e r ’s  B o o k ,  L i b e r t y  o f  M a t l o c k  (1718).

The lands in Derbyshire a t th a t time formed 
part of the Duchy of Lancaster. The com­
mission was not a legal body and whatever 
its findings it was open to the king to reject 
them if he thought fit. There was nothing 
in them  however th a t would be repellent

to him since his prerogative was not only 
not denied, but actually confirmed by the 
finding. As with m any other commissions 
Quo W arranto, nothing was done one way or 
the other.

I t  is stated by Bryan (‘ ‘ History of Matlock,
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1903) th a t a similar commission had been 
held at the instance of Henry III , and th a t 
the finding was for the king, and th a t the 
mines were the prerogative of the king. 
In  fact the ownership of minerals in lands 
held from the king was likely then to be 
as it has always been, a fairly contentious 
subject. William the Conqueror was con­
sidered to have acquired by right of conquest 
the right to all minerals, but he did 
occasionally give away lands “ up to heaven 
and down to hell.” Besides this there were 
barons, the descendants of those who came 
over as partners of W illiam and received 
their share as such when the country was 
cut up. Whosoever owned the minerals, 
however, one fact remained : There had
to be men to  work them  and a form of tenure 
or right by which the worker could find and 
hold, and" the findings of the commission 
set this down in its simplest form. In  this 
sense the so-called customs are a t least 
Roman, but the control of mines by the 
lords was almost certainly based on customs 
brought from Norm andy and corresponding 
wholly with those affecting the base tenure 
of land.

The vital point about the findings was 
th a t if ore were found the finder should 
go to the bailiff, who would allot him two 
lengths of ground of four perches each, 
which he could work by giving a share of 
the gross production to  the lord, who got 
the next measure as well. Looked a t as a 
bargain it was a one-sided business. There 
was, however, no bargain in it. The 
evidence points to  its being merely a form 
of tenure, based identically on th a t under 
which husbandry or forestry was carried 
on and existing between the lord and his 
bondmen (villeins).

U nfortunately, no critical inquiry has 
ever been made into the history of the 
customs since 1288. When in 1760 a case 
of appeal was heard before the House of 
Lords (Duke of Devonshire v. W all and 
Others) it was stated  for the Duke :—

H is M ajesty’s royal predecessors being seized 
as lords an d  owners of the  soil of th e  d is tric t called 
th e  K ing 's Field or K ing’s Fee in th e  hundred  
of th e  H igh P eak  had  of com m on righ t all th e  
m inerals w ithin i t  and m ust be presum ed to  have 
g ran ted  th e  privilege of searching for and  getting  
th e  m inerals under certain  regulations and  on 
p aym en t of certain  m ineral duties. The com ­
m encem ent of th is  privilege from  its great an tiq u ity  
is n o t capable of being actually  proved, b u t the  
evidence arising from th e  inquisition in th e  reign 
of K ing E dw ard th e  F irst, which finds th a t  his 
then  M ajesty was en titled  to  a th ir teen th  dish

of th e  ore gained a t  th e  m ines ought to  have  been 
adjudged sufficient to  estab lish  and  ascerta in  H is 
M ajesty’s rig h t . . . th e  inquisition  p roduced being 
a record of g rea t a u th o rity  and  th e  best evidence 
which th e  case a fte r such a length  of tim e  will 
perm it.

The reply to  this was :—
As to  th e  inqu isition  . . .  i t  appears to  have 

been tak en  by  tw o persons nam ed who seem to 
have  been ap po in ted  by  th e  crow n by  som e co m ­
m ission, b u t such com m ission does not appear, 
nor does i t  ap p ear th a t  tw o such persons were 
officers of th e  m ine, or of th e  crow n except pro 
hac vice, nor does i t  app ear th a t  an y  evidence 
was given thereon , or th a t  an y  defence or opposi­
tion  was m ade th ere to , so th a t  th e  whole proceeding 
seems questionable in respect of its au tho rity , 
and  in d ispu tab ly  was no m ore th a n  an  inqu iry  
ex parte.

That reply seems to sta te  the case fairly. 
I t  is significant th a t no other authority  
than this document has ever been quoted 
to prove the actual existence of customs 
at th a t time, but this proves nothing beyond 
the fact already sta ted  th a t there has been 
no critical inquiry into the subject. I t  is 
therefore very much to  be regretted that 
the promise made by Hoover to  examine 
the m atter from the historical side could 
not have been fulfilled. The reasons for 
this are of course well known. The field 
is still open, bu t it is very much to be doubted 
if it will ever be explored because there are 
few men so equipped w ith the mining 
knowledge necessary in addition to  the 
historical sense and critical hab it of mind. 
Those who have w ritten  a t length on the 
subject appear to  have seized on some 
very doubtful m aterial of the seventeenth 
century and w ithout further inquiry to 
have used it as if it had represented an 
inspired sum m ary of all knowledge avail­
able on this wide subject. All th a t has been 
w ritten is simply a m uddled hash of popular 
tradition  in which the same story  is told 
over and over again.1 To give an idea of 
the lack of research the following may be 
cited : After Camden wrote in 1586 and
was translated  in 1610, nothing was printed 
until 1645, when a small volume “ The Laws 
and Customs,” prin ted  by R. A. (Richard 
Atkins ?) appeared. This gave a translation 
of the original writ of Edw ard I, together 
with the findings of the commission at 
Ashbourne in 1288. There are errors in 
both. The findings are so phrased in the 
translation as to  make it appear th a t the 
so-called customs had actually  been in

1 T his does n o t refer to  th e  V ic to ria  County 
H isto ry .
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operation from some dim past— “ In the 
beginning ”—whereas the first section of 
the findings merely sets out the procedure 
which in the opinion of the jurors should 
be followed when ore happened to be found. 
The words are “ In  princip io"—in the first 
place. They m eant in effect th a t nothing 
should be done w ithout the au thority  of 
the lord by his barm aster. The translation, 
together with a set of customs which had 
nothing to do with Edw ard I ’s time, was 
lifted bodily by Sir John Pettus, and 
incorporated in his book (“ Fodinae
Regales,” 1670). He is generally referred 
to as the first authority  on the subject, but

where alone anything of value could be found 
(and still remains to  be found) added little 
except a few errors and some bad Latin. 
As history none of it is worth anything. 
Hoover saw the m aterial a t hand in the public 
records and marked it down, but the High 
Gods willed otherwise.

The laws as they exist to-day did not come 
into the code until 1851. Up to th a t date 
mining was carried on religiously under the 
customs. Mining law was administered by 
the Barmote Courts through the stewards, 
barmasters, and juries (the “ Body of the 
Mine ” ).

In England a custom is not a custom until

S e c t i o n  o f  t h e  F a m o u s  E c t o n  M i n e s , S t a f f o r d s h i r e .

his borrowings are disclosed by the fact 
that the errors are identical in each case. 
In 1713 Moses Stringer, of the Company 
of the Mines Royal, with which Sir John 
had been connected some 40 years before, 
had something to say on the subject ex parte 
from the standpoint of the company in its 
fight for its prerogatives with Sir Humphrey 
Mackworth, whom Stringer regarded as a 
pirate. Much of what he had to  say apropos 
Derbyshire was borrowed from Sir John.

Pilkington and Farey add nothing to the 
previous writings. Stephen Glover (“ History 
of Derby ” ) writes a t great length, but all his 
m aterial in relation to this particular aspect 
is Stringer. Tapping fell into the error of 
accepting Sir John as his authority  and Hunt, 
in spite of having access to the public records,

it fulfils the condition necessary to establish 
it as such, viz., tha t it goeth back beyond 
the memory of man to the contrary. The 
first written record of any such is th a t docu­
m ent which gives the findings of the 
commission of Lords of the Manor in 1288. 
In the course of time, these were to be added 
to, revised, and affirmed and to persist, always 
growing in number and scope, for six hundred 
years until they came ultim ately into con­
flict with the civil law of England itself. 
The miners, th a t is—those whose names 
were recorded as such in the books of record 
of the barmasters, were asked in the middle 
of the nineteenth century if they would 
agree to their customs being brought into 
the code, or lose them  altogether. They chose 
the former. Those which were ultra vires
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or repugnant to the civil law were om itted. 
The balance were embodied in Special 
Acts— 1851 for the High Peak, and 1854 
for the Low Peak. Their spirit was preserved 
along with the v ital rights. They are 
m aintained to-day with all ceremony and 
with all th a t solemnity which their antiqu ity  
calls up  in the responsive minds of those 
who adm inister them. There is little  doubt 
th a t the Australian laws were founded on 
them  and they, or a paraphrase of them 

• were offered to  the King and Parliam ent 
in 1693-4, as a basis on which might rest 
a set of laws for the “ governance of Mines 
in His M ajesty’s possessions of Africa and 
A m e ric a ” — (H oughton, “ Royal I n ­
stitu tions,” 1693-4). W hatever rights were 
conferred on the prospector he has shoul­
dered through all those years the burden of 
setting aside a t the least a th irteenth  of his 
gross production for the Lord of the Soil. 
In m any cases, too, but not in all, the Church, 
which exhorted him to do his du ty  in th a t 
sta te  of life to  which it should please God 
to call him, has called on him for a little bit 
more. He seems always to have paid his 
du ty  cheerfully to the Temporal Lord, 
because he got something for it, such as his 
right of entry, water, fuel, etc., but the 
Church he regarded in all ages as a sort 
of income tax  collector.

He could lose his mine if he did not pay 
his du ty  of Lot, but his immortal soul could 
be damned if he did not pay his tithe, and 
where death from “ dam p ” or by falls of 
earth  was a common occurrence ■ it took 
a brave man to  evade it. But he did so, or 
tried to, continuously and rancorously. 
All the writers who championed the causes 
of the miners had something to  say on the 
subject of the iniquity of the imposition, 
declaring th a t it should be a tenth  of the 
profit and not of the gross ; 8%  for the lord 
and 10% for the Church was a shocking load. 
He compromised at times by pretending 
th a t w hat he could not avoid giving was 
a voluntary gift. Sometimes the represen­
tative of the vicar was made to  hang round 
the spot where the ore was being measured 
to  be beckoned down from his seat on some 
dump or hillock, whenever the miner thought 
he could spare him a dish. Sometimes, too, 
the miner was let off with 2 \% , but not 
often. Generally speaking, his load would 
seem to have always been heavy enough 
to  have broken a bigger man physically. 
He was probably kept going as all true 
prospectors are by the hope th a t his luck

would turn, th a t the elfin knocker would lead 
him on one day to  a store of riches. Some­
times it did, and some families of note in 
later times owed their aristocracy to a 
bonanza.

L a n g u a g e .—The “ Miners’ Terms of A rt,” 
as they are usually called in the  writings, 
include a num ber of words which are strictly 
local and which to  the  newcomer are quite 
incomprehensible. The reason for this 
is th a t they  are alm ost wholly Middle 
English. In spite of the Norman and Latin 
influences of the overlord, w hether Spiritual 
or Temporal, these words have their roots 
in the Anglo-Saxon tongue. This is no argu­
m ent th a t a mining com m unity persisted 
through Anglo-Saxon times, bu t is simply 
a reflection of the fact th a t no foreign 
influences have had any appreciable effect 
on the population of Derbyshire, and the 
dialect of the village born, not only in its 
vocabulary, bu t in its pronunciation, is 
to-day as near as one can picture to the 
Middle English of the 13th century.

M i n i n g . — The laws and customs pre­
viously referred to  operate in the two 
H undreds of the High and Low Peaks of 
Derbyshire. The la tte r of these is generally 
known as the Soke and W apentake of 
W irksworth. A full description of them  is 
given in Tapping’s critical “ Survey of the 
Act of 1851,” etc., and no further reference 
is necessary here. W ith  several exceptions 
they apply to the whole of the area included 
in these two H undreds which themselves 
form part of the D uchy of Lancaster, and 
are known as the K ing’s Field.

LTnder these customs, mining has been 
carried on according as the means to  do so 
were suitable to the conditions, or whenever 
the price of lead was high enough to induce 
men to  undertake the work. From  the 
tim e of Edw ard I to  the  end of E lizabeth’s 
reign, it is fairly certain th a t very little 
indeed was done. No im provem ent in the 
means for getting ore had  been devised 
beyond w hat the  Roman had. Fire setting, 
the hammer and gad, and the plug and 
•feathers were the only tools a t the disposal 
of the miner.

There were seven mines a t work at the 
time of the compilation of Domesday 
Book. In  Camden’s tim e there were two 
Sir John P ettus mentions one th a t was 
working when he was a  boy, i.e., about 
1630. Some of the lead work on Haddon 
Hall dates back to  the  16th century 
(Cox).
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Libro quarto del
A." Paredes fob req u s fe funda el horno. B. íúdoddl 

horno. C . fabalera ,o  reja de adobes. D . ventana.por 
d o n ieen tra  ia ilim a . E . puerta del horno. F. puert* 
por donde fe da fuego. G . puerta por donde entra aire. 
H . puerta por donde fe faca’ la ceniza. 1. chimenea. 
K . otra ventana del horno. L . puerta redonda en lo alto 
del horno.

C á p »

A.A. B a r b a ’s  “  A r t e  d e  l o s  M e t a l e s  ”  (1640), s h o w i n g  t h e  P e r u v i a n

F O R E R U N N E R  O F T H E  D E R B Y S H IR E  S M E L T IN G  FU R N A C E .

I t  can be safely assumed th a t there was 
little demand for lead by itself. The search 
for silver would ensure th a t all needs would 
be m et so far as the base m etal was con­
cerned, and the West of England was prolific 
of both. The best argument perhaps is 
th a t such enormous quantities of its ores 
were left practically on the surface to be 
available when the need for the metal made

itself felt in much later times. I t  has been 
said th a t Camden noted two mines only in 
his account of 1586. Elizabeth herself may 
have been responsible for this. Side by side 
with her desire to provide the kingdom 
with the materials of wrar her need for silver 
and gold urged her in a direction which 
had the effect of stifling all prospecting. 
Her grants to the foreign metallurgists which
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were later passed on to the Company of 
Mines Royal and the Mineral and B attery  
Works, together with the active exercise 
of her prerogative as regards so-called 
“ Royal M ines” led to the almost entire 
cessation of prospecting work. No adventurer 
could engage in mining so long as he was sure 
to  lose his mine if it proved to contain enough 
silver to cause it to  be classed as a royal 
mine, and once she had won her case against 
the Earl of Northum berland in the famous 
Keswick litigation, no m an of lesser degree 
was likely to  interest himself even if ore were 
found. So far as Derbyshire lead was 
concerned her Company of Mines Royal 
appears to have interested itself very little. 
I t  m ust be remembered, however, th a t the 
K ing’s Field in Derbyshire was her own 
property since she had no heir, and it is on 
record th a t the mines were worked during 
her reign in accordance with the customs 
then in vogue as provided for in her grants 
previously referred to. Quite a number 
of lawsuits are recorded in her reign which 
fact indicates th a t she made use of the 
customs to assure to  herself such revenue 
as might be forthcoming from the workings 
of lead mines, but she made no effort 
to  foster the work itself : The ore had no 
silver.

The I.M.M. B enevolent Fund
The following fu rther subscriptions to  the 

Benevolent Fund of the Institu tion  have 
been received during the past m onth :—

Mining T rust, L td.
£

. 20
s.
0

d.
0

C yanam id Products, L td. . 10 10 0
F raser & Chalmers Engineering W orks 10 10 0
Sir R obert Kotze . 10 0 0
R. S. Mackilligin 5 5 0
H. M. W hite 5 5 0
Anonym ous 5 0. 0
R. H am ilton 5 0 0
E. G. Lawford . 5 0 0
E. R. W oakes 3 3 0
R. F. D. Allen . 2 2 0
R. Allen . . . . 2 2 0
N. R. ju n n er 2 2 0
L. Kessler 2 2 0
G. T restra il 2 2 0
N. A. Veitch 2 2 0
A. L. J. W yly . 2 2 0
A. J. W. Legge 2 0 0
V. H . M. B a rre tt 1 1 0
N. H . Monro 1 1 0
R. G. K. Morrison 1 1 0
T. L. Robb 1 1 0
A. C. Skerl 1 1 0
E. H. Tregoning 1 1 0
Previously acknowledged ■¿570 10 0

T otal .£673 3 0

I t was really not till the 17th century 
th a t the group of customs which formed the 
basis of the modern law became im portant. 
In fact Queen E lizabeth’s charter to 
H um phrey and Schütz expressly covenanted 
th a t “ none of the  subjects of her Highness, 
or any other person whatsoever other than 
such as from tim e to tim e shall be set to  work 
therein by the said W.A. and C.S., shall be 
suffered to dig, open, or work at any time 
after the date of the said L etters P a ten t . . . 
for any of the said ewers or mines of gold, 
silver, copper, tin, or lead .” Also th a t her 
M ajesty would “ overthrow, deface, and 
u tterly  destroy, or cause to  be overthrown, 
defaced, and u tte rly  destroyed, all and every 
such tool and tools, instrum ent, etc., engine 
and building staff and other thing and things 
whatsoever which shall be brought, etc., 
contrary or prejudicial to  the said privilege.” 
(See Stringer.)

There was very little  room left by the 
Letters P aten t for any common right to 
mine and it would be of interest to  know 
under w hat conditions mining in Derbyshire 
was carried on during th is period. I t  may 
be noted, however, th a t in the th ird  year 
of Edw ard VI., a great barm ote court 
had been held a t W irksworth.

f  To be continued.)

BOOK R EV IEW S
B auxite and A lum inous L aterite. By

Cy r i i . S. Fox. Cloth, octavo, 312 pages, 
illustrated. Price 30s. London : 
Crosby, Lockwood, & Son.

This volume is described as a  second 
edition of the au tho r’s “ Bauxite ” (1927), 
partly  rew ritten and enlarged. New m atter 
is found in the Introduction and in Chapter x, 
while Chapter xi on “ Supplem entary 
Inform ation ” takes the place of a chapter 
in the earlier volume on “ Statistical 
Inform ation.” New photographs and text- 
hgures are included. The supplem entary 
inform ation concerns occurrences of bauxite 
in Austria, France, Germany, Hungary, 
Italy , Roumania, Russia, and Yugo-Slavia. 
For the general reader the chapters on the 
uses, mining, and preparation of bauxite, 
and on the alum inium  industry  will still 
prove the most »valuable and interesting. 
The scientist, on the other hand, will find 
interesting reading and food for thought 
in the au thor’s Preface and Introduction 
to the new edition.



SEPTEM BER, 1932 159

The author now wishes to use the name
bauxite ” for the French or European type 

only, and “ aluminous laterite ” for th a t of 
true lateritic origin, such as the Indian type. 
Prim ary bauxite he now regards as a sedi­
m ent th a t was originally grey, often pyritic, 
and not derived from “ terra rossa.” He 
states th a t there appears to be a pre­
ponderance of monohydrate of alum ina in 
bauxite and a preponderance of trihydrate 
of alumina in laterite. On p. xvi the author 
says th a t he uses the term  “ terra rossa ” for 
weathered red clays of limestone and 
dolomitic rocks found on such ro c k s ; 
“ roterde” for the red clay of basaltic or 
basic igneous rocks ; whereas “ red clay ” 
should be applied in general to m aterial of 
uncertain origin. W ith regard to the last 
it m ight be objected th a t “ red clay ” is 
commonly used for a widespread deep- 
sea deposit.

The reviewer m ust confess th a t after 
reading the Introduction he is not convinced 
of the necessity for calling the m aterial w ith 
which this book deals bauxite in some 
cases, and aluminous laterite in others and 
suggests th a t if the former contains a pre­
ponderance of aluminium monohydrate and 
the la tte r a preponderance of aluminium 
trihydrate, we might advantageously name 
them diasporę and gibbsite, ra ther than 
make confusion worse confounded by 
adopting the au thor’s newly proposed 
divisions of bauxite and aluminous laterite, 
which in his memoir on “ The Bauxite and 
Aluminous Occurrences of India ” were 
differently used to designate varieties of 
laterite rich enough and not rich enough 
for use as aluminium ores (Memoirs Geol. 
Sur. India, vol. xliv, pt. 1, 1923, p. 5). The 
use of the term  “ laterite ” is so perplexing 
now th a t we should aim a t simplicity 
instead of new divisions, which those who are 
commercially concerned with bauxite will 
almost certainly disregard.

Although described as a second edition, 
it is clear th a t by far the greater part of 
this book (to be exact, Chapters i to ix and 
the Bibliography) is a second impression 
of the earlier volume with the old errors 
uncorrected except for a slip containing 
two errata, one of which is not clear. On 
p. 54 the incomplete t i tle .o f  the author’s 
Geological Survey of India Memoir remains 
incomplete ; elsewhere names are still in­
correctly spelt. “ Terra-rosa ” persists 
instead of “ terra rossa ”  but is corrected 
in the Introduction. The Bibliography has

not been brought up to  date. In this 
connexion attention is invited to a paper on 
“ Laterite and Laterite Soils ” published this 
year by the Im perial Bureau of Soil Science 
(Rothamsted) in which there is a Biblio­
graphy. Even in the Index the author has 
not been able to  correct old mistakes, 
although it has been enlarged to embrace 
the new m atter in the volume. Thus we 
still have “ Xenthosiderite ” for X antho- 
siderite, “ Z r0 3 ” for Z r0 2, “ Bunka ” for 
Banka ; and regardless of the repetition we 
must protest th a t not even Wegener would 
agree th a t Borneo was at any time in East 
Africa.

In spite of these defects, which were 
perhaps beyond the author’s control, this 
book has much additional and welcome 
information. Since 1927, the author tells 
us, most of the world’s production of bauxite 
has still come from France and Arkansas, 
bu t H ungary has become a great producer 
and Yugoslavia has now an im portant 
position in the trade.

J . B. S c r iv e n o r .

1. G eophysics, 1931. Transactions of the
Society of Petroleum Geophysicists. 
Vol. I. Paper covers, 113 pages, illus­
trated. Price $2'50. Tulsa, Okla., 
U.S.A. : The American Association of 
Petroleum Geologists.

2. G eophysical Prospecting, 1932. Trans­
actions of the American Institu te  of 
Mining and Metallurgical Engineers. 
Cloth, octavo, 510 pages, illustrated. 
Price $5. New York : Published by
the Institute.

3. Traité Pratique de Prospection Géo­
physique. By C. L. A l e x a n i a n .  Cloth, 
octavo, 268 pages, illustrated. Price 
62 francs. Paris and Liège : Librairie 
Polytechnique Ch. Béranger.

The extensive developments which have 
recently occurred in the science of applied 
geophysics have produced a wider apprecia­
tion of this subject by geologists and mining 
engineers, who now fully realize tha t applied 
geophysics is not an entirely separate field, 
but an im portant branch of geological 
investigation, providing new means of 
mapping structures, both for their own 
geological significance and for the control 
they exert over the occurrence of ore and oil.
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The early secrecy and reticence with which 
this science was formerly surrounded, is now 
fortunately giving place to  the presentation 
of technical papers and a freedom of dis­
cussion, which will do much to stim ulate 
still further development by the interchange 
of ideas and information. I t  is gratifying 
therefore to be able to draw attention  to 
these three publications, all of which are 
welcomed as contributing to the advance­
m ent of this im portant subject.

1.—This volume contains seven papers 
which were presented a t a symposium of 
geophysics in March, 1931, before the newly- 
formed Society of Petroleum  Geophysicists, 
during the annual convention of the American 
Association of Petroleum  Geologists. These 
papers are reprinted from the Bulletin of 
the Association, Vol. 15, Nos. 11 and 12, 
Nov. and Dec., 1931, and form Vol. 1 of 
the Transactions of the Society of Petroleum  
Geophysicists. Two of the papers relate 
to the gravity m ethod, two to the seismic 
m ethod, and the remaining three to "the 
magnetic, there being no paper included on 
the electrical method. Some of the papers 
describe actual field surveys and give a 
critical discussion of the results obtained, 
while in others new and unorthodox ideas 
are presented which subsequently led to 
interesting and useful discussions. Other 
papers are devoted to  theoretical aspects of 
different branches of the subject, and to a 
description of a  new instrum ent. This book 
is recommended as presenting “ a  fair cross- 
section of the present development of 
petroleum geophysics,” and is of particular 
interest to thos.e who desire to keep in close 
touch with recent developments.

2.—This volume is the second of a series 
devoted entirely to geophysical prospecting, 
and contains papers and discussions presented 
a t the New York meetings of the American 
Institu te  of Mining and Metallurgical 
Engineers from 1929 to 1932. Since the 
appearance of the first volume in 1929 many 
papers on the problems connected with this 
subject have been subm itted to the Institu te, 
and twenty-four of these have been selected 
for inclusion in the present volume. No 
claim is made either for continuity  or 
completeness, and no objection can be 
taken to the varied nature of the subjects 
dealt with. The electrical methods have 
received the greatest consideration, thirteen 
papers being devoted to the resistivity and 
electromagnetic methods and to theoretical

studies of an electrical nature. The magnetic 
and seismic m ethods each claim three papers, 
while two are devoted to  gravity . This 
volume is not intended as a textbook, but 
as a selected series of papers representative 
of varying aspects of current geophysical 
practice. As in the  earlier publication, 
the papers abound with interesting informa­
tion and valuable data , and doubtless every­
one interested in geophysics will find th is book 
a source of useful and reliable information.

3.—As its title indicates this volume is 
intended as a  textbook for geologists and 
mining engineers who desire to acquire some 
knowledge of the basic principles governing 
the practical application of the various 
geophysical methods. I t  is an elementary 
m anual giving a clear and concise account 
of the subject, w ithout the advanced m athe­
m atical treatm ent which is so often disliked 
by the geologist.

The first part of the book is devoted to the 
fundam ental principles upon which the 
methods are based, and to a description of 
the different instrum ents employed, the 
various corrections to  be introduced, and 
the procedure adopted in plotting the results 
of field surveys. Each m ethod is treated 
individually in a separate chapter, a t the 
end of which a short b u t useful bibliography 
enables specialized inform ation to be 
obtained on any particular aspect of the 
subject.

The second part of the book deals w ith the 
practical application of the m ethods and 
the geological interpretation  of the results. 
Maps and plans from a considerable number 
of surveys are reproduced, and these are 
discussed in detail, w ith a view to arriving 
at a satisfactory in terpretation . A novel 
feature introduced a t the end of the book is 
a list of the principal m anufacturers of 
applied geophysical instrum ents in Europe, 
and one giving the most im portan t pros­
pecting companies employing geophysical 
methods.

As an introduction to applied geophysics, 
the book will most certainly prove of con­
siderable value to  the mining engineer or 
geologist who desires to acquire a general 
knowledge of this interesting subject.

H . Sh a w .

Copies of th e  books, etc ., m entioned  u n d er the 
heading "  Book R eview s ” can' be ob tained  
th ro u g h  th e  T echnical Bookshop of The M ining  
Magazine, 724, Salisbury  H ouse, L ondon, E.C.2.
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NEW S L ETTER S

B R IS B A N E
July  19.

M ount Isa A ctivities.—Lead production 
at Mount Isa has, according to official 
reports, continued to proceed smoothly 
during June, and la test figures available 
indicate a substantial improvement in output. 
The new blast furnace is practically complete, 
the second Dwight-Lloyd sintering furnace 
has been given a  trial run, and good progress 
has been made w ith the erection of the third 
sintering furnace, which, when complete, 
will finish th a t portion of the new plant. 
The alterations being made to the Cottrell 
plant will be finished by the first week 
in August and the whole of the re­
organized smelter p lant will then be brought 
into operation. On the opening of the 
works last year some new metallurgical 
problems had to be worked out in connexion 
with the sintering plan t and furnaces. The 
Cloncurry mining warden (Mr. S. Wilson) 
states th a t a  m ixture of sulphide and 
carbonate concentrates, containing con­
siderably more carbonates than  sulphides, 
had to be treated  a t the smelter—an innova­
tion in treatm ent methods. The problems 
set by this innovation, Mr. Wilson says, 
have now been solved.

U nderground Work and Output.— 
In the Black Star section a t Mount Isa 
development work is in full swing, and 
driving has begun off the main haulage 
level, preparatory to the further development 
that is to  follow. At Davidson’s shaft, on 
this lode, an electric winder is being installed 
in order to facilitate the handling of materials 
in th a t part of the mine, which in future 
will be a busy centre. Larger scraper equip­
m ent has been installed to handle the ore 
from the H40 north  stope in the Black Rock 
section. The diamond drilling plant, having 
finished the Crystal No. 1 bore-hole, a t 632 ft., 
has been closed down for an indefinite 
period. The bullion produced at the mine 
during June contained 3,921 tons of lead, 
worth £38,066 and 191,902 oz. of silver, 
valued at £14,392. The quan tityof ore treated 
a t the mill was 49,039 tons, and the con­
centrates therefrom  8,406 tons. The furnaces 
were started  on June 8, 1931. Official returns 
show th a t since th a t date 493,252 tons has 
been treated, for a yield of 38,633 tons of 
lead and 2,065,361 oz. of silver. The value

of the to ta l production, a t average m onthly 
prices, am ounted to £650,200. The General 
Superintendent (Mr. G. J. Gray) has resigned 
his position, and is leaving Mount Isa.

Mount Wandoo G oldfield.—The official 
report for June from the Mount Wandoo gold 
mine, N orth Queensland, states th a t no 
development work was done during the 
m onth in the H ardm an (or main) and the 
W endy shafts. Surface construction has 
been continued, and the ore bins a t the 
b attery  and H ardm an shafts are nearing com­
pletion. Mr. Alexander Macdonald, the 
holder of the Mount W andoo lease, is now 
on the return voyage from his latest visit 
to Great Britain, and is expected on the 
field about the beginning of August. Advice 
from a private source is to  the effect tha t 
he has been successful in his efforts to raise 
capital abroad to finance the development 
of the mine, and tha t work on a com­
prehensive scale will commence shortly 
after his return. In  some progress notes on 
the Mount Wandoo field, dated June 7 and 
w ritten by Mr. J. H. Reid, one of the 
Government geologists, who is now stationed 
in the north, it is reported th a t 40 ft. of 
driving and 5 ft. of cross-cutting on the 
W andoo lease done since Mr. Reid’s first visit 
sustains the view th a t the country rock is 
much shattered, and th a t certain in ter­
sections of fissures m ay be im portant 
economically. The geologists samplings show 
th a t the 6-in. end of an arsenical ore-body 
of unknown extent above the southern 
cross-cut carries 7 dwt. of gold per ton, and 
th a t the 6 in. of ore showing underfoot at 
the end of the eastern drive contains more 
than 2 oz. of gold to the ton, together with 
14J oz. of silver.

Another G oldfield.—Some stir has been 
caused during the past week or so by very 
optimistic, if not sensational, reports of 
discoveries of gold on the Cracow field, on 
the Dawson River, in the Wide Bay or 
B urnett district of th a t State. The field is 
240 miles north-west of Brisbane, and about 
35 miles south of the railhead a t Theodore, 
which is some 150 miles south-westerly 
from Rockhampton. The field was dis­
covered 15 or 16 years ago, but only last 
year, thanks to the intense prospecting 
throughout the State, did the area come into 
prominence. A large num ber of claims have 
now been pegged out, several options have 
been obtained, and companies have been, 
and are being, formed with substantial 
nominal capital, to acquire and develop

3—4
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the areas included in these options. The 
auriferous ground already partially tested 
is reported to be extensive and sufficiently 
rich to be operated on a payable basis. 
A statem ent em anating from the Mines 
D epartm ent, based on particulars so far 
available supplied by Government geologists, 
gives an im partial view of the potentialities 
of the new disclosures. From these d ata  
the Minister for Mines (Mr. J. Stopford) 
is convinced th a t the held is characterized 
by very large low-grade formations, very 
richly auriferous and in well separated 
patches. The development work to date 
is inconsiderable, the greatest depth as yet 
being only 52 ft. In one shaft a t th a t 
depth values as high as 17 oz. of gold to the 
ton, over a w idth of 27 in., have been 
indicated by assay, while the adjoining 29 in. 
showed 3 oz. per ton. Only one of the forma­
tions had been open to inspection by the 
geologist who visited the held, and the 
sampling of this gave an average gold con­
ten t (over a w idth of 60 ft.) of about 2 dwt. 
per ton.

Mount Coolon.—After several weeks 
of suspended operations a t the mine in 
Queensland, of the British company, Mount 
Coolon Gold Mines, L td., the m atter in 
dispute between the workmen and the 
company was referred to the arbitration 
of the district Inspector of Mines, and, 
following on a conference, work has been 
resumed. Large quantities of m aterial 
and heavy m achinery are still going forward 
to the held, and, the local mining warden 
states, everything is progressing satis­
factorily. This official adds th a t it will 
probably be well on in the year before 
all is ready to  s ta rt crushing. Mount 
Coolon Extended, L td., w ith a nominal 
capital of £250,000, has been registered in 
Melbourne. The objects of this company 
are to work w hat is believed to be a continua­
tion of the auriferous lode to the north-west 
of Barclay’s Native Bear mine, which is 
one of the properties now being opened 
up on a large scale by the Mount Coolon 
Gold Mines, Ltd. I t  is expected th a t the 
new company will take over its properties 
at the end of this m onth. Those to be 
acquired are the Dig Again and two other 
leases.

E xpedition to Central A ustralia.—
A gold prospecting expedition on a large 
scale, organized and led by Mr. C. H. 
Chapman, of Roma, Queensland, to operate 
in Central Australia, left Brisbane last week.

The party , when it sets off from Camooweal, 
on the north-western border of this State, 
will be equipped with several m otor vehicles 
carrying men, m aterials, stores, etc., a 
complete boring p lant, and probably a wire­
less receiving and dispatching set, and later 
w ith an aeroplane. Mr. Chapman is con­
nected with a well-boring company, and 
is taking w ith him  about 20 men, including 
experienced miners, a m etallurgist, and 
an assayer. The expedition will explore 
areas north , north-w est, and south-west 
of T ennant’s Creek, in the Northern 
T erritory—an ex ten t of country  which 
totals an area larger than Queensland, 
or over 670,500 square miles.

Coal M ining.—The coal miners in New 
Zealand who have been out on strike have 
accepted term s offered by the colliery 
owners, and have resumed work after a 
stoppage of five weeks. A nother State- 
owned coal mine has been closed, following 
a decision of the Government of New South 
Wales to suspend operations a t its Lithgow 
mine. I t  is estim ated th a t by this action 
a saving of £80,000 a year will be effected.

Port P irie Sm eltin g  W orks.—In the 
half-year period ended Jan u ary  10, 1931, the 
ore deliveries to the Broken Hill Associated 
Smelters, L td., a t Port Pirie, South Australia, 
were restricted to  the ou tput from three 
mines, and smelting operations confined 
to a m aximum of four blast furnaces, as 
compared w ith an average of five and a half 
for some years previously and prior to the 
collapse in m etal prices. The company 
is controlled by N orth Broken Hill, Ltd., 
Broken Hill South, L td., and the Zinc 
Corporation, L td., which supply almost 
the whole of the raw m aterial, in the shape of 
lead concentrates, for conversion into lead 
and silver. At the works considerable 
improvem ents have been effected during the 
past seven years. To minimize the risk 
of lead poisoning, the sm elting company 
undertook an extentive plan of reconstruction 
of its blast furnaces and refinery. Seven 
years ago the works employed about 2,800 
men, of whom some 260 were afflicted 
with the dread disease. L ast year, when
1,400 were engaged, those who contracted 
the m alady num bered only seven. Thanks 
to the enterprise of the three share­
holding companies, the im provem ent in 
working conditions combined w ith the high 
efficiency attained in the refinery processes, 
has made the Port Pirie smelting p lant one 
of the best of its kind in the world.
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M ount Lyell C om pany.—Last week 
the price of copper reached the lowest level 
on record. According to Mr. R. M. Murray, 
the general manager of the Mount Lyell, 
Tasm ania, this is causing the company 
serious concern. The continued fall, he said, 
was making it difficult for the company to 
carry on, and the strictest economy was 
necessary. Mr. Murray, however, added 
that in spite of the slump the same quantity  
of ore as formerly is being treated.

J O H A N N E S B U R G
August 4.

H eidelberg. - I t  is recalled th a t in 1919 
considerable work was done in the neighbour­
hood of the Heidelberg town lands, and in 
some old reports of th a t tim e reference 
is made to a bore-hole which had been sunk 
some years previously, which encountered 
a reef lying on shale a t a depth of 1,943 ft., 
assaying 11 dwt. over 3 in. In  the same 
bore-hole a reef was stated  to have been 
intersected a t 435'5 ft., showing a value of 
28 dwt. 12 gr. over 12 in. Since then, the 
work of the Geological Survey, has been 
published together with a geological map 
covering this area of the Far South-East 
Rand. According to the findings of the 
survey, the Kimberley Slates, dipping in a 
north-easterly direction, run more or less 
along the line of railway upon the farm 
Langlaagte, upon which the town of Heidel­
berg is situated. The reefs which outcrop 
upon the town lands in the vicinity of the 
two bore-holes m arked thereon are, therefore, 
labelled Kimberley Series. A thousand 
feet or more below the Nigel Reef horizon 
should be encountered according to the data  
given.

Meyer and Charlton Closed Down.—
The Meyer and Charlton gold mine—one of 
the “ plums ”  of the W itw atersrand fields— 
has been closed down after over 44 years of 
active operations and the clean-up of the 
plant is now in progress. During the period 
mentioned the company has distributed no 
less than £3,855,309 in dividends. The 
last dividend, 15% was declared in 1927. 
Since then profits have accumulated and 
it is expected tha t, with the liquidation 
distribution, the am ount finally returned 
to shareholders will exceed £4,000,000. The 
issued capital of the company nominally 
stands a t only £200,000, but, owing to the 
successful nature of its operations, a large

portion of this was issued from time to time 
at fairly high premiums, resulting in further 
receipts on capital account of £322,019, the 
new capital, together with the premiums 
being used mainly in the acquisition of 
additional mining areas.

Solar D evelopm ent Company^— 
According to advices from Windhoek, 
the Solar Development Company, a 
Canadian mining concern, which has been 
carrying on extensive development work 
in South-W est Africa on mineral deposits, 
has now found it necessary to curtail 
operations as a result of which many white 
men have been retrenched or are returning 
to Canada. Only a few men are being 
retained to supervise the work already done. 
This concern has up to the present been 
obtaining options over various mining areas.

New Chief of G eological Survey.— 
Dr. Leo Krige will be appointed to succeed 
Dr. A. W. Rogers as Chief of the Departm ent 
of Geological Survey. Dr. Krige, who is 
one of the senior geologists in the departm ent 
since the retirem ent on superannuation 
of Dr. Rogers and Dr. A. L. Hall (the late 
Assistant Director), has had a long and 
distinguished career in the public service.

C hrom e in Zululand.—A  promising 
occurrence of chrome is being developed 
on the Isitilo Range, about nine miles from 
Middle D rift on the Tugela River, in the 
Zululand native reserve. I t  is stated tha t 
chrome ore railed in bulk from Eshowe can 
be placed on ship for about 8s. Gd. per ton 
of 2,000 lb. This low rate is made possible 
by the specially cheap shipping and wharfage 
charges at the Port of Durban, and includes 
interm ediate handling and haulage services 
a t the port ; in addition, one m onth’s 
free storage in the open is allowed. I t  is 
estim ated tha t Transvaal chrome ore costs 
from 15s. to 16s. a ton loaded at Lourengo 
Marques, and Southern Rhodesian chiome 
about 27s. Gd. a ton loaded at Beira. Samples 
of the Zululand chrome have been sent to 
Barclays Bank, Johannesburg, for assay, 
and results range from 52% to 59'2% 
chromic acid content. The higher assay was 
obtained from a sample of oxidized ore.
A sample representative of the ore mined 
during prospecting operations has been 
analysed by Barclays Bank at Johannesburg 
with the following results : Chromic acid,
51’05% ; iron, 13'2% ; magnesia, 15'5% ; 
silica, 8-6% ; phosphorous, traces.

Rhodesian M ineral Rights. The ques­
tion of the ownership of mineral rights
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in Southern Rhodesia has suddenly been 
brought to a head by the refusal of Sir Hugh 
Williams, of the E lf Mine, H artley  district, 
to pay royalties on his output. His intention 
is to make a test case, as he contends th a t 
Section 3 of Ordinance 19 of 1903, declaring 
the mineral rights vested in the Chartered 
Company, is not a  valid vesting section, 
and th a t Section 13 of Ordinance 10 of 1907, 
prescribing royalties payable to the Chartered 
Company, is invalid. This action ultim ately 
involves the whole title of the Chartered 
Company to the mineral royalties of Southern 
Rhodesia, am ounting to over ¿100,000 per 
annum.

Alluvial Gold D iscovery.—R eports from 
the Shabani and F ort Victoria districts, 
Southern Rhodesia, indicate th a t the rush 
to the recently discovered alluvial deposits 
on the Ngesi and Lundi Rivers is assuming 
im portant dimensions. The num ber of 
prospectors camped a t the junction of the 
two rivers, some 32 miles from Shabani, 
is stated  to  be now over 100, and claims 
have been pegged on the Ngesi for a distance 
of 12 miles. The chief centre of activ ity  
is from a .point a t the junction of the 
two rivers to a spot some miles along the 
Ngesi. Gold has also been won from the 
Lundi, bu t this has been difficult to recover 
by  sluicing. The Ngesi gold, on the other 
hand, is coarser, and most of the diggers 
are concentrated along this river.

U nem ployed Men as P rospectors.— 
The Governor of Southern Rhodesia has 
decided to  adopt on a small scale the pro­
posal of the Unemployment Committee 
to  employ workless men in prospecting 
parties. Provision is to be made to send 
parties of ten men, each of whom are 
experienced prospectors, to  areas north ­
east of Shamva selected by the Government 
Mining Engineer. Equipm ent and rations 
will be provided, and the men will receive 
two shillings each daily. In  the event of 
payable reef being found, the discovery 
will be transferred to the names of the party  
jointly. Ten youths are also to be attached 
to  the parties as prospector learners.

T O R O N TO
August 18

Porcupine.—During Ju ly  the producing 
mines of this area yielded bullion to the value 
of $1,608,025, from the treatm ent of 276,270 
tons of ore, as compared with $1,864,913 from 
275,075 tons in June. The mill of Hollinger

Consolidated is operating a t the rate  of about
5,000 tons a day, the ore being of an average 
grade of $7 gold to the ton. The ore reserves 
are being steadily increased and a big 
programme of developm ent is under way in 
various sections of the mine. During the 
first six m onths of the year, the mine showed 
fair im provem ent on the tonnage of 842,819 
handled by the mill, the net recovery 
exclusive of exchange am ounting to 
$4,828,556. The Dome Mines reports net 
profits for the second quarter of the year at 
$743,090, as compared with $539,028 for the 
first three m onths. Tons milled for the first 
half of the year totalled 267,000, as compared 
w ith 269,500 tons for the corresponding period 
of last year, the average recovery being $7-86, 
against $6-55. Costs showed a slight increase, 
being $3-72 per ton, as against $3-52. 
M cIntyre Porcupine, in the report covering 
the first quarter of its fiscal year ending 
June 30 shows a  net income, after deprecia­
tion, of $557,737, as compared w ith $408,530 
for the previous quarter. The gross income 
for the quarter was $1,450,844, as compared 
w ith $1,124,651 for the preceding three 
m onths. The Canusa has been re-financed 
and is preparing to carry  out an active 
development programme. The shaft will be 
put down from the 300 to the 600-ft. level, 
w ith two new levels established a t 450 and 
600 ft. Special a tten tion  will be given to the 
opening up of the downward continuation of 
the vein system found on the 100 and 300-ft. 
horizons. During the seven m onths ending 
Ju ly  31, the ou tput from the Coniarium 
Mines was approxim ately $515,000, an 
average of $73,000 per m onth, w ith an 
average recovery of from $6-15 to  $6-20 per 
ton. The com pany has declared an initial 
interim  dividend of 3 cents per share.

Kirkland Lake. — The bullion output of 
the gold mines of the K irkland Lake field 
during Ju ly  was valued a t $1,879,871, from 
149,230 tons of ore milled, as compared with 
$2,152,718 in June, when the mills handled 
147,781 tons of ore. The Lake Shore 
during June established a new high record 
with an ou tput of $1,170,000 with mill-heads 
running close to $18 per ton. The new 
equipm ent installed to reduce tailing loss is 
working satisfactory and actual recovery 
per ton averages higher than  it did a year 
ago. The company is proceeding w ith its 
programme of opening up new levels and 
w hat work has already been accomplished 
has proved ore to extend downward without 
lowering its grade, and the ore reserves are
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being steadily increased. Teck-Hughes is 
continuing its proposed deep development 
programme. The winze has been put down 
to the 37th level, where cross-cutting and 
driving are in progress. An interim  statem ent 
for the nine m onths ending May 31 shows an 
estim ated surplus of $2,628,838, as compared 
with $2,448,361 for the corresponding period 
of 1931. The gross income am ounted to 
$4,942,565, operating costs to $ 1,777,761, and 
the net earnings to $3,164,822. Production is 
being m aintained a t a high rate and mill- 
heads are more than $15 per ton. At the 
W right-Hargreaves new finds of importance 
have been made on the five new levels from 
2,250 to 3,000 ft., while on the bottom  
workings the average grade is stated  to be 
about $20 per ton. The mill is treating about 
800 tons of ore a day, and a substantial 
increase in the tonnage will follow the 
improvement in mining and hoisting facilities 
now under way. The K irkland Lake gold 
mine, the deepest gold producer in Canada, is 
preparing to m aintain its lead in depth 
development, the winze will be pu t down 
from the 4,950-ft. level to 5,600 ft. with new 
levels to be established a t intervals of 125 ft. 
The success m et with on the lower levels, 
which prove to be the best in the mine, gives 
good grounds for the expectation th a t good 
ore will be found below the present bottom  
horizon. Sylvanite Gold Mines continues to 
meet with success in its development cam­
paign on the bottom  levels a t 2,500 and
3,000 ft., where new sections opened up 
reveal the best grade of ore so far found in 
the mine. The mill is keeping up its former 
high rate of operations, with a gross recovery 
averaging approxim ately $18-50 per week.

Other Ontario Gold Fields.—At the 
Ashley mine in the Matachewan area good 
progress is being made in the construction of 
a mill which will have a capacity of 150 tons 
of ore per day and this is expected to be 
ready for operation in a few weeks. Stoping 
operations are proceeding on the four levels 
down to 500 ft. and there is enough ore in 
sight to keep the mill in operation for several 
months. Prospecting is being actively carried 
on in this field and some encouraging dis­
coveries are reported. On the Micmac 
property a shaft is being put down on a strong 
vein system. A ttention has been directed to 
the Michipicoten area by the finding of a 
$5,000 nugget in the Parkhill mine and the 
Hon. Charles McCrea, Ontario Minister of 
Mines, recently paid a visit to the camp. The 
ou tpu t of the Howey gold mine in the Red

Lake area of Patricia district for the first 
seven months of the year is valued a t about 
$700,000. Despite the low grade of the ore, 
the company realized a profit of around $1-40 
per ton. Two new levels below the 1,000 ft. 
horizon are being opened up.

Sudbury.—Operations of the International 
Nickel Company were further curtailed by 
30% at the beginning of August. The electro­
lytic departm ent a t Port Colbourne has been 
closed down for three months. Operations at 
the Garson and Creighton mines, which have 
for some time been conducted on a very 
lim ited scale, have also been discontinued 
and work a t the Coniston smelter has been 
suspended. No change has been made in the 
output of the Frood mine or the Copper Cliff 
plants. The company’s operations will 
remain on a very substantial basis with over
2.000 men on part or full time. The Falcon- 
bridge Nickel is steadily m aintaining produc­
tion, the output for the three m onths ending 
June comprising 1,482,240 lb. of nickel, and 
605,975 lb. of copper both in m atte, as 
compared with 1,480,562 lb. of nickel and 
619,857 lb. of copper for the preceding three 
months, the gross operating profits were 
$167,423, as compared with $113,511. The 
company is assured of a m arket for its output 
during the remainder of the year under con­
tracts secured in the United States and is now 
negotiating with Japanese interests, w ith a 
view of obtaining extensive contracts for 
nickel.

North-W estern Quebec.—The Noranda 
Mines, Ltd., in its estim ated statem ent for the 
six m onths ending June report the production 
of 29,529,873 lb. of anodes, and recovery of 
copper and precious metals valued a t 
$6,203,363. Operating expenses were shown 
at $3,237,143, and, after all deductions, there 
remained a net profit of $2,040,807. 
President Murdoch recently stated  th a t the 
company was maintaining copper production 
at its old rate and had no intention of further 
curtailm ent, as all the copper produced was 
being sold and there were no surplus stocks 
on hand. The Siscoe Gold mine reports 
production during Ju ly  to the value of 
$89,055, from a tonnage of 5,550 tons, with 
a  recovery of $16-25. This brings the total 
output for the first seven months of the year 
up to $661,856. Shaft sinking is progressing 
a t 884 ft., on its way to its objective of
1.000 ft. High-grade ore has been opened up 
on the 600-ft. level. At the Granada the new 
cyanide mill is working satisfactorily and 
success is attending development on the lower
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levels, where a find of importance has been 
made on the 925 ft. level. The Stadaconna 
Rouyn mines, which has been closed down for 
some time, will shortly be reopened as the 
company is being re-financed. The new mill 
on the O’Brien-Cadillac property is nearing 
completion and is expected to go into opera­
tion about the end of August. I t  will have 
a capacity of 100 tons per day. The 
Treadwell Yukon, operating in the Pascalis 
gold area, will shortly begin production with 
150 ton mill. Dome Mines, L td., has taken 
an option on the Jowsey claims in the 
Pascalis district, a campaign of exploration 
work having indicated good values.

G r e a t  B e a r  L a k e .  — T h e  a c t i v e  
exploration work carried on by several com­
panies in th is area has been followed by new 
discoveries, the most im portant recent find 
being the discovery of high-grade gold ore 
a t about 20 miles south of the Echo Bay 
section. This has been followed by a staking 
rush to the locality. The Eldorado Gold 
Mines has erected new buildings for housing 
the power p lant now on its way north  and 
store rooms for mining equipm ent and 
supplies.

V A N C O U V E R
August 10.

M ineral Production. —Production for the 
six m onths ended June 30, 1932, is set ou t in 
the recently-published Summary and Review 
of the Mineral Industry  for the Province, as 
follows :—

Product. Quantity. Value, $
G old,placer and  lode, oz. 91,000 1,881,137
Silver, oz. 3,700,000 1,214,969
Copper, lb. . 28,700,000 1,899,108
Lead, lb. 128,000,000 2,904,320
Zinc, lb. 68,500,000 1,607,010
Coal, tons of 2,240 lb. . 808,200 3,636,900
S truc tu ra l M aterials — 900,000
M iscellaneous M etals and

M inerals . — 292,616

T ota l . . $14,336,060

These figures indicate a general decline of 
23-4% as compared with the returns from the 
same period in 1931. An increase of 25%, 
however, is recorded in the case of gold 
production, due in some measure to placer- 
mining activity, but mainly in respect to the 
growing returns from the lode-gold operations 
in the Bridge River area. In former years, 
no a ttem pt has been made to record 
placer-gold returns for the first six months 
of the year, bu t in view of the existing

interest in this branch of the industry, 
the estim ate of $70,000 is subm itted  as 
representing encouragem ent resulting from 
the “ placer rush .” I t  is estim ated that 
Pioneer Gold Mines will assume the leadership 
among lode-gold producers in 1933 with 
a production of about $2,000;000. Emphasis 
is laid upon the fact th a t the norm al output 
from Prem ier Gold Mines is m aintained, in 
proof th a t a good mine dies hard. The search 
for gold is described as being the param ount 
feature of the industry  and it is forecast that 
as a result of the present era of activ ity  the 
record production of $6,137,490 in 1913 will 
be eclipsed in the next two or three years. 
I t is estim ated th a t over 5,000 prospectors 
were engaged in placer mining during the 
period under review, although m any persisted 
in their efforts for a short tim e only. Copper, 
lead, and zinc production was affected by 
curtailm ent a t B ritannia, Anyox, and 
Sullivan mines, the continuance of operations 
at the two first-nam ed copper producers 
being threatened by the imposition of the 
4% tax  on the m etal entering the United 
States in the form of concentrate. Both of 
these companies are seeking other markets 
for their products, bu t the future of copper 
mining in the province is obscure.

Portland Canal.—J .  T. Mandy, Resident 
Mining Engineer for the North-W estern 
Mineral Survey D istrict, reports resumption 
of developm ent on the K enneth group by the 
Argentine Syndicate. This property  has been 
described as being decidedly w orthy of 
intensive exploration. It is conveniently 
situated  to transport facilities on the  south 
side of Glacier Creek at an elevation of about
4,000 ft. The mineral occurrence consists 
of lead, zinc, and iron sulphides in brecciated 
shear zones from 2 to 15 ft. wide, from which 
shipm ents of ore have been made carrying 
high silver values w ith an appreciable gold 
content.

Porcher Island.—A new discovery of 
high-grade gold-bearing pyrite has been made 
on the E ddy Pass group, and the  outcrop has 
been stripped over a distance of about 200 ft. 
There is a system  of quartz veins in a quartz- 
diorite formation, ranging from 4 in. to  3 ft. 
wide.

Taku R iver.—Exploratory  work on the 
W hitew ater group situated  on the Tulsequah 
River has been resum ed by Noah Timmins 
Inc. During 1931 some 5,300 ft. of diamond 
drilling work and a large am ount of open- 
cutting was done on shear zones carrying good 
gold values associated w ith antim ony. The
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results of th is work were inconclusive, but of 
sufficient encouragement to w arrant the 
continuance of investigations.

Atlin.—It is reported th a t an a ttem pt is 
to be made to resume operations at the 
Engineer mine, in connexion with the opening 
up of another property in Idaho. For this 
purpose it is proposed th a t outstanding 
liabilities shall be settled by the issue of 
treasury stock, in addition to the provision 
of working capital. I t  appears th a t there 
are 765,000 shares out of the 1,000,000 share 
capitalization th a t are available for this 
scheme. The Engineer mine has had a varied 
career ; there are large bodies of quartz, 
and about 25 veins in which bonanza ore- 
shoots are found, but a t no time has it been 
found possible to establish reserves in any 
amount. During the year 1925 1,700 tons of 
ore were milled with a production of 1,814 oz. 
gold. The Idaho property in question is said 
to be a low-grade prospect.

Bridge R iver.—Lorne Gold Mines, Ltd. 
has been absorbed by Bralorne Mines, Ltd., 
the former company being wound up on the 
basis of a settlem ent of outstanding liabilities, 
and the distribution of approxim ately 400,000 
shares in the Bralorne company among share­
holders a t the rate of about 8 Lorne shares to 
one of the operating company. In  a letter 
addressed to the shareholders, F. W. 
Rouncefell, chairman of Lorne Gold Mines, 
states th a t there is no immediate prospect of 
an increase in the capitalization of Bralorne 
Mines. I t  is reported tha t since the com­
m en cem en t of m illin g  o p e ra tio n s  on 
February 8 last, until May 31, an amount 
of 11,119 tons of ore from the King vein was 
treated at a net profit of $90,000. W ith 
nearly 200 men on the payroll, Pioneer Gold 
Mines, Ltd. is rapidly approaching completion 
of the new development and milling stage of 
its operations. The new mill is expected to be 
tuned in some time in September. I t  is 
reported th a t a 30-in. vein has been 
encountered in cross-cutting work on the 
Why Not property, which is held under 
option by Bridge River Consolidated, and is 
being developed by Bridge River Exploration 
Company, Ltd. Referring to the holdings of 
the company, J. D. Galloway states in a note 
appended to the report of the Resident 
Engineer th a t the properties are prospects 
with but little indicated ore disclosed any­
where, and th a t over-optimistic statem ents 
that have appeared recently in the daily press 
should be discounted. The work of explora­
tion is being continued on both the W hy Not 
and F orty  Thieves claims.

L illo o e t. — In te re s tin g  placer-m ining 
undertakings are described by G. A. Clothier, 
Resident Mining Engineer for the Coast and 
Lillooet districts on Bridge River and its 
tributaries, and on the Fraser River. Among 
these, the operation of chief importance is the 
hydraulic work of Lower Bridge River 
Placers on the benches situated about 14 
miles above the junction of the Bridge and 
Fraser Rivers a t Lillooet. The company has 
installed equipment including three monitors 
and 2,100 ft. of pipe line, after carrying out 
exhaustive testing operations by drilling 
during the past two seasons. The results of 
this work are said to indicate values of about 
$1-00 per cubic yard.

Coast. — Conditions of mineralization 
similar to those of the Bridge River district 
are said to exist around the head of the San 
Juan  and Leech Rivers and prospectors are 
working in the area. Placer gold is found 
along the lower reaches of Leech River and 
in one operation a very promising channel is 
said to have been exposed from which fairly 
coarse gold has been recovered. Development 
work is being continued on the El Capitan 
property at the head of Cottonwood Creek, 
which flows into Cowichan Lake. There are 
two attractive veins on either side of a 10-ft. 
dyke traversing an andesitic rock, in which 
lenses and pockets of chalcopyrite carrying 
some high gold values are found. The vein 
m atter, in two tunnels tha t have been driven, 
is considerably oxidized and there are said 
to be good prospects of developing sulphide 
ore a t greater depth. Other promising 
prospects mentioned by the Resident 
Engineer, are the Leora gold claims on 
Kennedy Lake upon which some new work 
is being started ; the You group on Bedwell 
River where arrangements are being made 
to resume operations on a gold-quartz vein ; 
and a group of claims on Marble creek in the 
Alice Lake area, on which there are showings 
of bornite and chalcopyrite in a basalt 
formation.

Cariboo.—As a result of work tha t has 
been carried out since the date of his last 
report, Douglas Lay, Resident Engineer for 
the North-Eastern D istrict is enabled to give 
a highly satisfactory account of the opera 
tions of Cariboo Gold Quartz Mining Co., 
near Barkerville. I t  is stated tha t six 
additional veins have been penetrated by 
the main cross-cut tunnel which has been 
extended to a distance of over 1,200 ft. from 
the portal. Five of these veins were encoun­
tered in the last 150 ft. that was driven. 
The width varies from 2 to 6 feet, and it is
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stated  th a t sampling by the m anagem ent 
has shown th a t all veins have been found to 
disclose commercial values. The m ineraliza­
tion is composed principally of pyrite. The 
principal activ ity  in this district has been 
naturally  in connexion w ith placer mining 
and the Resident Engineer reports th a t the 
inexperienced are inevitably finding difficulty 
in securing sufficient gold to cover the cost of 
living.

Sheep Creek. —The balance sheet of 
Reno Gold Mines, L td. shows a net profit after 
depreciation and depletion of $24,443 for the 
fiscal year ended April 30, 1932, representing 
less than 11 m onths of actual operations. 
The average of the 10,634 tons treated  was 
$17-93 per ton ; mining costs were $3-97 per 
ton and milling costs $3-34.

O soyoos.— It is reported th a t United 
States interests have acquired the Nickel 
Plate property together with adjoining claims 
in the Hedley district and resum ption of 
operations a t this famous camp are expected 
a t an early date.

East K ootenay. — Continuance of the 
drilling operations for oil in the F lathead 
valley by Crow’s Nest and Glacier Oil 
Company is recommended by Dr. Victor 
Dolmage in a report th a t has been laid before 
th e  s h a re h o ld e r s  in  th e  c o m p a n y . 
Dr. Dolmage’s recommendation is based upon 
the possibility of oil-bearing formations 
occurring below the great Lewis overthrust, 
which is believed to extend below this area. 
The depth to  which drilling will have to 
be continued is not known, and further 
geological work is required before any 
pronouncement upon this score can be 
made.

IP O H
August 18.

R eorganization of the Industry.—Since 
the beginning of the present quota period the 
local price of tin has advanced about $10 per 
pikul to date and there is a distinct tendency 
to  look forward w ith growing confidence to 
the future. But while anyone closely con­
cerned recognizes the tendency of the m etal 
to appreciate in value, the situation with 
regards to stocks is far from being entirely 
clear. In  any case the present is a good time 
for the reorganization and consolidation 
of holdings. There are m any parts of the 
K inta mining field in which m inute sub­
division and small detached holdings, so 
situated th a t they could not be economically 
worked except in conjunction with adjoining

ground, have been frequent ca.uses of 
disputes and difficulties. The difficulties 
are much aggregated when, as is often 
the case, the actual producer holds the 
land on a th ird  or fourth sub-lease; for 
each of the parties who hold prior sub-leases, 
and possibly the original lessee from the 
State, have legally grounds of complaint 
if as the result of grouping or a policy of 
restricted working the part of the ground in 
which they are interested is not being worked 
for production and no tribu te  is being paid. 
The excessive subdivision of mining land in 
K in ta has been previously noticed in the 
M a g a z i n e . The actual holder of an original 
mining lease from governm ent m ay never 
have spent or intended to spend any labour 
or money on the land, and very  often holds 
his right for the purpose only of exacting 
tribute. Mining leases have commonly been 
granted for 21 years and if the land is being 
mined by any sub-lessee according to  the 
regulations the actual miner m ay find, on 
expiration of the original lease, th a t it will 
be renewed to  the original holder. While it 
is true th a t rights in property  m ust be 
protected it  seems th is is a  type of case in 
which the rights under the original or any 
mining lease should be cancelled if it is proved 
th a t the holder has not himself during any 
period of three years expended a  minimum 
am ount on the land in labour or equipment, 
or been a subscriber or partner to a sufficient 
am ount in the m ining operations of a 
sub-lessee.

Gold.—There is still active prospecting for 
gold, chiefly in Pahang and K elantan, on the 
east side of the main range ; bu t no very 
im portant discoveries have yet been reported 
to  the public. The wide distribution  of gold 
there has long been known, and the most 
promising objectives for system atic prospect­
ing are probably the alluvial deposits on the 
present and former river channels in which 
some degree of concentration of values must 
have occurred. I t  will be rem em bered that 
the Duff Development Co. had four dredges 
working on the main stream  of the Kelantan 
River, which above K uala K rai is known as 
the S. Galas, for a num ber of years. Gold has 
also long been known to  occur widely up the 
branches of th is river system  above Kuala 
Pergau—both on the Sungei Pergau and on 
the Sungei Nengiri. In  1921-24 a local 
com pany w ith its headquarters in Singapore 
attem pted  to  work occurrences of gold- 
bearing veins in the hills above Kg. Batu 
Melintang on the head waters of the stream s
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which form the S. Pergau. At Bukit Birching 
and at Chinong, especially a t the latter, 
money was freely spent on prospecting and 
driving on quartz veins, with very poor 
results.

PER SO N A L
W. H . B e a k  is re tu rn ing  from  Sum atra.
A l f r e d  B o y e s  h a s  l e f t  f o r  W e s t e r n  A u s t r a l i a .
S. G o r d o n  C u l l e n  is re tu rn in g  to  th e  Gold Coast. 
W .  H o p e  H e n d e r s o n  has left for California.
C. E . J o b l i n g  has left for B urm a.
M a l c o l m  M a c l a r e n  h a s  left for Venezuela.
J. D. M e a d  is re tu rn in g  to  Malaya.
F r a n k  O a t e s  is re tu rn in g  to  T anganyika.
R. E. P a l m e r  has re tu rned  from South America. 
A. B. W a t s o n  is re tu rn ing  to  Nigeria.

G o r d o n  H e n r y  J e n k i n s o n  died in Panam a on 
Ju ly  21 a t th e  age of 28. H e graduated  from  
the  R oyal School of Mines in  M etallurgy in  1927 
and spen t th ree  years in Bolivia in  t in  and la te r 
silver m ining, proceeding to  Panam a tow ards th e  
end of 1931.

A l f r e d  E r n e s t  O a k e s  died recently  a t  th e  age 
of 85. A fter early  experience in  civil engineering 
in th is  co u n try  and  in  W est Africa, Mr. Oakes 
became a m ining engineer. H e was first engaged 
in hydraulic  m ining in California and th en  went 
to  Colombia, where he was one of th e  pioneers of 
alluvial gold m ining as practised  there  so extensively 
since.

E d w i n  E d s e r  died a fte r a long and painful 
illness on August 17 a t  th e  age of 66. Professor 
E dser was an  associate of th e  Royal College of 
Science and  a form er professor of physics a t  the  
Goldsm iths’ College. Subsequently  he became 
associated w ith  M inerals Separation and was a 
recognized a u th o rity  on m olecular a ttrac tio n  and 
the  physical properties of liquids. H e was the  
au tho r of several tex t-books of physics and 
m athem atics, as well as of m any  papers presented 
to  learned  societies.

T R A D E  P A R A G R A P H S
A s k a n i a - W erke, A .G .,  of K aiserallee, 87/88, 

B erlin-Friedenau, publish  a  catalogue of th e ir 
m agnetic  in stru m en ts  for use in  th e  observatory  
and in  th e  field. This includes field balances such 
as have been described from  tim e to  tim e in  con­
nexion w ith  geophysical investigations.

G e n e r a l  E le c tr ic  Co.,  Ltd.,  of M agnet House, 
K ingsw ay, L ondon, W.C. 2, in  th e ir  G.E.C. 
Journal for August have an  article  by  tw o of th e ir 
executives a t  F raser and  Chalmers Engineering 
W orks describing th e  handling  of ore for export. 
This tre a ts  of various system s of conveyors, tipping 
gear, and  overhead gantries.

D a v e y ,  P a x m a n  and Co.,  Ltd.,  of Colchester, 
th e  well-known m anufacturers of oil engines, steam  
engines, boilers, etc ., announce th e  reorganization 
of th e ir  com pany. Lord Goschen h asb een  appointed 
chairm an and  th e  active m anagem ent of th e  business 
is in  th e  hands of Mr. P. A. Sanders and  Mr. E. P. 
Paxm an, for long associated w ith  th e  original 
com pany.

E. G. A c h e s o n ,  Ltd.,  of 40, W ood Street, 
L ondon, S.W. 1, describe th e  advantages of th e ir  
colloidal graphite, which is specially prepared  to  
yield a grit-free p roduct of extrem e fineness for 
incorporation  w ith a high-grade lubricating  oil to  
m ake a substance th a t  has com m ercially been 
know n for some tim e as “ oildag ” and  is a suitable 
lubrican t for engine parts , particu larly  for new or 
rebu ilt engines.

J. R o l la n d  and  Co.,  of 2, V ictoria  S treet, 
London, S.W. 1, issue a catalogue prepared by 
F ried .  K ru p p  G r u so n w e r k ,  A.G., of Magdeburg- 
Buckau, devoted  to  th e  universal v ib ratory  screen 
which was described in th e  M a g a z i n e  for October,
1931. This is fully illustra ted  and  as well as describ­
ing th e  construction  of th e  m achine indicates the 
v a rie ty  of sizes in  which it  is m anufactured  and 
exam ples of its  application.

A d a m  H ilg er ,  Ltd., of 98, Kings R oad, Camden 
Road, London, N.W. 1. are sending out lite ratu re  
describing th e ir  “ Specpure ” products, which are 
substances th a t have been highly purified and 
especially p repared  for use in  th e  m ethod of q u an ti­
ta tiv e  spectrographic analysis such as has been 
described by  D r. S. Ju d d  Lewis in Chemistry and 
Industry, vol. 51, pages 271-4. These substances 
are salts and  solutions of m etals, of which over 
fifty are listed , and  are used for purposes of com­
parison in  th e  spectrograph.

R u sto n  and H o r n sb y ,  Ltd.,  of Lincoln, announce 
th a t  th ey  have been aw arded a con tract for the  
insta lla tion  of five of th e ir  oil engines a t  a new 
pow er sta tion  for th e  P o rt of B asrah, Iraq . Two of 
these engines will be 8-cylinder un its  of 440 b.h.p., 
each d irect coupled to  a 250-k.w. la te rn a to r, two 
will be 4-cylinder un its  of th e  sam e range, 
each d irect coupled to  a  125-k.w. a lte rna to r, 
and th e  rem aining engine a 4-cylinder u n it of 
120 b.h.p. d irect coupled to  a 65-k.w. a lte rna to r, 
th e  whole being arranged to  deal w ith a  load up 
to  815 k.w.

F il tr a to r s ,  Ltd.,  of H azlitt House, Southam pton 
Buildings, London, E.C. 2, publish a booklet 
describing th e ir  “ F iltra to r ” non-chem ical system  
of feed-w ater trea tm e n t applicable to  boilers, 
econom izers, evaporators, condensers, and  all 
w ater-circulating  system s, th e  purpose of which 
is th e  p revention of scale. The underlying 
principle of its  operation  consists in th e  use of 
a  colloid obtained from  ord inary  uncrushed com­
m ercial linseed by ex traction  w ith sa tu ra ted  steam . 
The p lan t is charged every  24 hours w ith  the  
required  q u a n tity  of linseed, th e  colloidal carbo­
hy d ra te  con ten t of which is th en  ex tracted  by steam  
to  give a solution which is in troduced to  th e  feed 
tan k . The colloid mixes freely w ith  h o t o r cold 
w a ter and  circulates th roughout th e  system , so 
th a t w herever there  is any  deposition of scale- 
form ing m a tte r  the  scale crystals become imm edi­
a te ly  filmed over w ith  colloidal starches, whereby 
crystalline growth is effectively prevented . The 
filming action is a m echanical process and will th ere ­
fore operate irrespective of th e  chem ical composition 
of th e  scale-form ing m atte r.

F r e d e r ic k  P a rk er ,  Ltd., of V iaduct W orks, 
Catherine S treet, Leicester, publish particulars 
of th e ir all-B ritish  m ulti-bucket excavator. As can 
be seen in  th e  illustra tion  th is  is a continuous ty p e  
of m achine analogous in its operation to  a dredge 
and has been designed m ore particu larly  for sand 
and gravel p it excavating  and sim ilar work. The 
cost of w inning sand or gravel is s ta ted  to
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S m i t h  L o a d  I n d i c a t o r .

P a r k e r  M u l t i - B u c k e t  E x c a v a t o r .

approxim ate  to  2d. pe r cu. yd., a  figure allowing 
for all norm al overhead charges. The m achine 
will dig to  a  height o r d ep th  of 25 ft. and is capable 
of excavating  25-30 cu. yds. p e r  hour. The pow er 
u n it is an  8 h.p. P e tte r  airless-injection crude-oil 
engine. The m achine is described as being adap tab le  
for rem oving overburden and  excavating  
horizontal s tra ta  from  below th e  w orking face 
when th e  m achine is a t  th e  to p  of th e  p it. The jib 
is bu ilt up  in  sections so th a t  th e  leng th  can 
be a ltered  readily  and additional jo in ts introduced 
if required. The buckets are carried on a  chain

which moves round a la ttice  steel jib  and  the 
m achine is m ounted  on rails parallel to  th e  face 
to  run  backw ards and  forw ards along th e  track , 
giving a series of wide th in  cuts.

T h o s .  S m i t h  a n d  S o n s  (R o d le y ) ,  Ltd.,  of 
R odley, Leeds, have perfected  a  safe-load indicator 
which is being in sta lled  on cranes an d  like m achinery 
of th e ir  m anufacture . I t  is w ell-know n th a t  a 
num ber of accidents have been caused by  the 
overloading of trav e llin g  cranes, an d  th is  device 
is sim ilar to  o thers which have been la te ly  designed 
for th e  purpose of w arn ing  th e  opera to r w hen he is
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exceeding th e  safe lim it. The m ethod of operation 
is ind ica ted  by  reference to  th e  accom panying 
drawing. T he load on th e  luffing rope L is 
tran sm itted  b y  m eans of a lever A to  th e  links B. 
These links are connected  to  a weighted lever C 
to  w hich th e  push-rod D — for th e  in d ica to r po in ter— 
is p ivoted . The w eight E  is so ad justed  th a t  th e  
lever C will rise and  m ove th e  p o in te r tow ards 
“ danger ” w hen th e  m axim um  safe load a t  any  
radius is being  m oved. Should an  overload be 
m oved, th e  lever will rise still fu rther, w ith  a 
corresponding m ovem ent of th e  po in te r to  
“ danger,” w hen a w histle o r an  electric bell will be 
sounded. In  o rder to  com pensate for va ria tio n  in 
the m axim um  safe loading w ith  varia tion  in the  
w orking rad ius of th e  jib, a  cam  F  is connected 
through an  arm  H  and  a coupling-rod G to  th e  jib. 
This cam  operates on one arm  of a bell-crank lever, 
the o th er arm  of which is coupled a t  J to  th e  links 
B, the  object being to  v ary  th e  angle of th e  links B 
by m eans of th e  operating  face of th e  cam  F. A ny 
variation  in  th e  angle of th e  links has a cum ulative 
effect on  th e  leverage of th e  system .

H o l m a n  B r o s . ,  Ltd. ,  of Cam borne, have fitted 
up a dem onstra tion  van  which carries w hat is 
probably th e  m ost com prehensive collection of 
pneum atic p lan t ever tak e n  on tour, for th ere  is 
som ething to  in te re s t all users of compressed air. 
The com pressor th a t  supplies a ir to  operate  the  
various tools and  appliances is an  80 cu. ft. “ H .S .B .” 
(rotary-piston) ty p e  driven  by  a M orris industria l 
petrol engine. Fo r m ining engineers, quarry  
m anagers, and o thers engaged in rock excavation 
there is a range of “ S .L .” H andrils (hand-held 
ham m er drills) and  drill sharpening equipm ent. 
This consists of a sm all oil-fired furnace and a 
Newgrip sharpener. The la tte r, which is a ttrac tin g  
considerable a tten tio n  w herever i t  is dem onstra ted , 
was designed p a rticu larly  for those rock-drill users 
who have only a few steels in  commission, bu t is 
capable of dealing w ith  all types of bits up to  2J in. 
diam eter, as well as th e  usual shanks on steel up  to  
a m axim um  of l^ in .  For ho isting  and  sim ilar 
work, th e re  is an  a ir w inch— a light, portab le  
device d riven  by an  “ H .S .B .” a ir m otor. The van 
is in charge of two com petent dem onstra to rs , and 
arrangem ents will be m ade for it  to  call a t  any  
undertak ing  in th is  country  on application  being 
made to  th e  head office a t  Cam borne, or an y  branch 
in G reat B rita in .

M E T A L  M A RK ETS
C o p p e r .— S tandard  values in London experienced 

a very su b stan tia l advance during A ugust in 
sym pathy  w ith  th e  general streng th  of com m odity 
and stock m arkets . E lectro ly tic  copper also 
hardened from  4-40 cents per lb. f.a.s. New Y ork 
to  ab ou t 5-75 cents. The rise has been so sharp 
as to  c reate  doubts as to  w hether it  has not been 
too fast, b u t of course prices were previously a t  
an absurd ly  non-econom ic level. The proposal, 
as a result of th e  O ttaw a Agreem ent, th a t  G reat 
B ritain  shall impose a d u ty  of 2d. per lb. on foreign 
copper has n a tu ra lly  c reated  great in te rest as it 
would profoundly  affect th e  general copper 
position.

Average price of Cash S tandard  Copper : August, 
1932, ¿31 9s. Id . ; Ju ly , 1932, ¿26 2s. 5d. ; August, 
1931, ¿32 12s. 3d. ; Ju ly , 1931, ¿34 9s. Id.

T i n .— In  th is m arke t the  previous upw ard trend  
was carried  still fu rther and  by the  end of August 
the  cash price had  risen to  around ¿150, thus 
draw ing w ithin an  appreciable d istance of the  
in itial release price of the  In terna tiona l Tin Pool 
which is fixed a t  ¿165 per ton. Consumers seem 
a t  last to  be following th e  rise and  considerable 
Am erican and  C ontinental buying w'as witnessed 
late  in August. The parties to  the  restric tion  agree­
m ent seem to  have got th e  position under a fair 
am ount of control now, th an k s to  the drastic  
m easures tak en  and  even if th e  sta tis tica l situation 
does no t im prove as quickly as th ey  an tic ipa te  
th ey  are likely to  continue to  give th e  m arket 
support. The August s ta tistics were favourable, 
reflecting a decline in the  to ta l supplies in sight of 
abou t 3,000 tons.

Average price of Cash S tandard  Tin : August, 
1932, ¿142 2s. 4d. ; July, 1932, ¿125 19s. 5d. ; 
August, 1931, ¿114 19s. Id . ; July, 1931,
¿111 11s. Id.

L e a d .—Values underw ent a m arked im provem ent 
last m onth  and  considerable buying was witnessed 
on th e  p a r t  of consumers. Stocks rem ain heavy, 
b u t th e  leading in terests seem to  . have the  m arket 
under control a t  present. O utpu t has been very 
severely curtailed  in Am erica and th is fact and the 
general im provem ent in sentim ent over there has 
resulted in th e  New Y ork price rising from 2 • 95 cents 
to  3 '6 0  cents p er lb.

Average m ean price of soft foreign lead : August, 
1932, ¿11 9s. 4d. ; July, 1932, ¿9 19s. 8d. ; August, 
1931, ¿11 19s. 4d. ; Ju ly , 1931, ¿12 16s. 3d.

S p e l t e r .— This m arke t has shared in th e  general 
streng th  of non-ferrous m etals, although consum ing 
dem and has no t y e t expanded very m arkedly. 
Sentim ent, however, has been supported by the  
steady  reduction  in  th e  Cartel stocks. For some 
tim e p ast th e  sta tistica l position of th is m etal has 
been regarded as less unfavourable th an  th a t  of 
certain  others, and  it was generally expected th a t  
any  im provem ent in comm ercial conditions would 
be p rom ptly  followed by a rise to  higher price- 
levels ; th is advance has now tak en  place.

Average m ean price of spelter : August, 1932, 
¿13 14s. 4d. ; Ju ly , 1932, ¿11 15s. 6d. ; August, 
1931, ¿11 14s. 7d. ; Ju ly , 1931, ¿12 10s. 9d.

I r o n  a n d  S t e e l .— In  view  of th e  fact th a t  
August is a holiday m onth  i t  was not surprising 
th a t  dem and for B ritish iron and steel should have 
been subdued during th e  m ajor p a rt of last m onth, 
b u t tow ards the  close a b e tte r enquiry m aterialized 
for pig-iron, semis, and finished steel, and it looks 
as if th e  usual au tum nal seasonal revival of trade  
is likely to  even tuate  earlier th an  usual. A num ber 
of engineering con tracts have been secured by this 
country  and  of course th e  A dm iralty ’s cruiser 
orders will help th e  steel industry . British 
steelm asters recently  reaffirmed th e ir stabilized 
prices. C ontinental steel has become distinctly  
firmer, works there  being tired  of th e  low prices a t  
which th e ir m ateria l has been selling.

I r o n  O r e .— Business has been to  all in ten ts and 
purposes a t  a standstill during August and prices 
can only be considered nom inal a t  abou t 14s. 6d. 
per to n  c.i.f. for best Bilbao rubio.

A n t i m o n y .— Buying in te res t in Chinese regulus 
revived in th e  early  p a r t  of August and prices 
advanced sharply to  abou t ¿21 15s. c.i.f. for forward 
shipm ent. Subsequently, however, quieter con­
ditions prevailed, although values kept up fairly
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Copper, T in , Zinc, and Lead per Long Ton ; Silver per Standard Ounce ; Gold per Fine O unce.

C O PPE R .

Standard. E lectro­
lytic.

B est
Selected.

Cash. 3 Months. Cash. 3 Months.

Aug. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d. £ s. d.
11 30 8 9 30 11 3 35 0 0 — 142 2 6 143 12 6
12 30 11 3 30 l i 9 35 5 0 33 0 0 142 12 6 144 2 6
15 30 8 9 30 9 44 35 5 0 — 142 7 6 144 1 3
16 30 18 9 31 0 74 35 5 0 33 0 0 143 8 9 145 1 o
17 31 4 4 i 31 5 74 35 5 0 — 142 16 3 144 6 3
18 30 IS 9 30 18 9 35 0 0 — 140 13 9 142 12 6
19 31 2 6 31 1 104 35 0 0 33 0 0 142 2 6 143 12 6
22 31 13 H 31 11 104 35 5 0 — 141 13 9 143 6 3
23 33 8 19 33 3 14 36 0 0 34 1.0 0 143 11 3 145 2 6
24 34 7 6 33 17 6 37 0 0 — 142 16 3 144 11 3
25 34 1 3 33 13 9 36 15 0 — 145 17 6 147 6 3
26 34 5 0 33 18 9 36 17 6 35 5 0 147 17 6 148 17 6
29 34 16 101 34 11 104 37 0 C — 149 16 3 151 1 3
30 35 15 74 35 11 3 37 5 0 36 10 0 149 17 6 150 17 6
31 35 16 3 35 11 104 37 15 0 — 148 1 3 149 2 6

Sept.
1 35 5 1 0 4 35 5 104 37 15 0 — 147 17 6 149 2 6
2 35 14 44 35 16 104 38 7 6 37 5 0 153 17 6 155 1 3
5 37 8 l i 37 9 44 39 10 0 — 154 17 6 156 7 6
6 37 18 9 38 1 3 40 7 6 39 5 0 157 7 6 158 17 6
7 37 15 0 37 15 0 40 5 0 — 157 13 9 159 7 6
8 38 1 3 38 1 104 40 5 0 — 157 16 3 159 6 3
9 35 16 3 35 16 3 39 10 0 37 15 0 155 17 6 157 7 6

T IN .
ZINC

(Spelter).

£ s. d.
13 2 
13 5 
13 11 3
13 16 3 
13 IV 6
13 17 6
14 1 3
13 17 6
14 1 3 
14 
14 
14 
14

2 6 
2 6 
7 6

14 10 0
15 1 3

15 0 0 
15 7 6
15 18 9
16 5 0 
16 10 0 
16 0 3 
15 11 3

Soft
F oreign .

L E A P .

E nglish.

£  s. d.
10 13 9
11 0 0 
11 2 
11 5 
11 12 
11 5 
11 13 
11 13 
11 17 
11 15
11 17 6
12 0 0
12 7
13 2
13 8 9

12 17 6
13 7 6
13 16 3
14 0 0 
14 7 6 
14 1 3 
13 2 6

£ s. d.
12 15 0
13 0 0 
13 0 0 
13 0 0 
13 10 0 
13 5 0 
13 15 0 
13 15 0 
13 15 0 
13 15 0 
13 15 0
13 15 0
14 5 0
15 0 0 

5 015

15 0 0 
15 10 0
15 15 0
16 0 0 
16 5 0 
16 0 0 
15 5 0

S IL V E R .

Cash.

d.
1 8 «
18è
18J
185
I S *
1 7 «
18 i
1 7 «
185
18*
IS*
1 8 *
181
1 8 *
18*
1 8 *
181
18 |
1 8 *
1 8 *
1 8 |
1 8 *

For­
ward.

d.
19
1 8*
185
181
185
18
1 8 *
1 8 *
181
IS A
181
1 8 *
1 8 |
1 8 *185
185
181
18Î
1 8 «
1 8 *
181
1 8 *

GOLD

s. d.
118 0 
118 7 
118 5 
118 0 
118 7
118 7 
118 10
119 1 
118 11 
118 11 
119 1 
119 0 
118 10 
118 8 
118 10

118 11
118 9 
118 4
118 6 
118 3
117 11
118 2

well, th e  cu rren t level being ab ou t ¿21 5s. to  
¿21 10s. c.i.f.

A r s e n i c .— C onsum ption continues lim ited, b u t 
prices are  p re tty  steady  a t  ab o u t ¿24 10s. to  ¿25 
f.o.r. m ines for 99%  Cornish white, Mexican 
high grade advancing to  ¿23 to  ¿23 10s. c.i.f.. on 
account of th e  easier tendency  of sterling.

B i s m u t h .—The official price is steadily  m ain ­
tained  a t  4s. 6d. per lb. for 5 cwt. lots and  over.

C a d m i u m .— Prices have  again  eased slightly, 
ab o u t Is. 8 |d . to  Is. 9d. per lb. being th e  present 
value, b u t a t  the  lower level more dem and has been 
forthcom ing.

C o b a l t .—The official price of m eta l has been 
fu rth er reduced to  7s. per lb.

C o b a l t  O x i d e s .— There has no t been a  great 
deal of enquiry  recen tly  and  prices have eased in 
sym pathy  w ith  m etal, b lack being priced a t  abou t 
4s. to  4s. 2d. p er lb., and  grey a t  4s. lOd. to  5s.

C h r o m i u m .— A bout 2s. 9d. per lb. delivered is 
named.

T a n t a l u m .— Only lim ited  qu an titie s are changing 
hands a t  th e  unaltered  price of ¿15 to  ¿20 per lb.

P l a t i n u m .— Buying in te res t has rem ained very 
m uch restricted , b u t prices a re  steady  a t  abou t 
¿9 9s. to  ¿9 15s. pe r oz. for refined m etal.

P a l l a d i u m .— There is no th ing  m uch m oving, 
b u t prices are quo tab ly  unchanged a t  ¿4 to  ¿4 5s. 
per oz.

I r i d i u m .— The m arket rem ains qu ie t b u t steady  
a t  ab o u t ¿12 to  ¿14 per oz. for sponge an d  powder.

O s m i u m .— Q uotations are nom inally  unchanged 
a t  ¿11 10s. to  ¿12 10s. per oz., b u t dem and is 
slow.

T e l l u r i u m .— Only trifling qu an titie s change 
hands, prices being around 20s. per lb.

S e l e n i u m .— H igh grade b lack  pow der is in 
stead y  request a t  th e  unaltered  q u o tation  of 
7s. 8d. to  7s. 9d. p er lb. (gold).

M a n g a n e s e  O r e .— No developm ents of in te rest 
have been seen in th is  m arke t recently , buying by 
consum ers rem aining on an  extrem ely  sm all scale. 
Prices are inclined to  be nom inal a t  ab o u t 9d. to  
9 |d .  p er u n it c.i.f. for best Ind ian  ore and  8£d. to

9d. c.i.f. for good 48%  Ind ian  and  m inim um  50% 
washed Caucasian.

A l u m i n i u m .— R aw  m eta l has n o t been in much 
dem and, b u t a  little  b e tte r  dem and is reported  here 
for sem i-finished m ateria l. Prices a re  without 
change a t  ¿95 less 2%  delivered for ingots and 
bars, and  ¿97 for rolling billets.

S u l p h a t e  o f  C o p p e r .— English m ateria l is now 
quoted a t  ab o u t ¿18 to  ¿18 10s. f.o .r., less 5%, 
prices hav ing  n a tu ra lly  risen  in  sym p ath y  with 
standard  copper.

N i c k e l .— On exchange account, quo tations have 
been raised to  ¿240 to  ¿245 per to n , b u t demand 
is slow.

C h r o m e  O r e .— Business rem ains a t  a low ebb, 
the  R hodesian shipm ents being a  good indicator 
of th e  quietness of th e  m ark e t. Prices, however, 
are w ithou t change a t  80s. to  85s. pe r to n  c.i.f. for 
good 48%  R hodesian ore, an d  100s. to  110s. c.i.f. 
for 55 to  57%  New Caledonian.

Q u i c k s i l v e r .— This has been an  irregular 
m arket. I t  is now reported  th a t  I ta ly  will remain 
in th e  Cartel, an d  w ith  spo t supplies here scarce 
prices rose a t  one tim e to  ¿10 5s. per bottle , net. 
Subsequently, however, quo tations eased to  about 
¿9 15s.

T u n g s t e n  O r e .— T here is p ractica lly  no change 
to  report, prices being steady  a t  11s. to  11s. 3d. 
per u n it c.i.f. for forw ard sh ipm ent from  China, 
although  actu a l sales a re  few and  far between.

M o l y b d e n u m  O r e .— Supplies a re  very  scarce 
and  prices are firm an d  ra th e r nom inal a t  about 
42s. 6d. per un it c.i.f.

G r a p h i t e .— C urrent qu o ta tio n s s tand  a t  about 
¿17 to  ¿19 p er to n  c.i.f. for good 85 to  90%  raw 
M adagascar flake, and  ¿15 to  ¿17 c.i.f. for 90% 
Ceylon lumps.

S i l v e r .— In  th e  early  p a r t  of A ugust th e  m arket 
was qu ie t b u t fully steady , spot bars, a fte r  being 
\1 \A . on A ugust 2 advancing  slowly. Some brisk 
In d ian  buying th en  developed and  on A ugust 15 
spo t bars stood a t  18jd. A fter a tem porary 
reaction  sen tim ent again  becam e ra th e r  more 
bullish and  a lthough  th e  m ark e t is a  sensitive 
one, prices closed h igher a t  lS ^ d .  on A ugust 31.
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STATISTICS
PR O D UC TIO N OF GOLD IN  T H E  TRAN SVA AL.

R and.
E lse­

w here . T otal.

Oz. Oz. Oz.
August, 1931 ........................ 8 70 ,8 2 2 45,603 916,425
September ............................. 8 72 ,053 43,971 916 ,024
O ctober .................................. 9 00 ,353 4 4 ,7 6 0 945 ,113
N ovem b er................................ 8 55 ,102 4 5 ,4 0 8 900 ,510
D e c e m b e r ............................... 8 77 ,178 4 6 ,1 7 5 923,353
January, 1932 ...................... 8 90 ,6 8 8 4 6 ,0 9 6 936 ,7 8 4
February.................................. 809,711 44,301 914 ,012
March ...................................... 9 14 ,017 4 6 ,0 1 8 960,035
A pril........................................... 90 1 ,8 9 4 4 7 ,9 0 2 949 ,796
M a y ........................................... 9 19 ,223 4 6 ,421 965 ,6 4 4
June ......................................... 913 ,297 4 5 ,714 959,011
July ........................................... 9 33 ,947 4 7 ,2 1 3 981 ,160
August ............... ................. 943 ,174 4 8 ,1 4 8 991 ,322

T R A N SV A A L GOLD O UTPUTS.

J uly . August.

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

Brakpan ............................. 107 ,500 £159 ,489 115,000 £168 ,146
City Deep ........................ 8 5 ,0 0 0 2 1 ,8 9 9 8 6 ,5 0 0 2 2 ,1 7 3
Cons. Main R e e f ............ 74 ,0 0 0 2 4 ,2 1 0 7 3 ,0 0 0 2 4 ,3 0 3
Crown M ines...................... 2 8 4 ,0 0 0 8 8 ,0 6 4 285 ,000 8 9 ,4 0 8
D aggafon te in ................... 4 2 ,0 0 0 £67 ,715 4 4 ,0 0 0 £71 ,2 9 3
DTb’n Roodepoort Deep 5 0 ,0 0 0 15,630 5 0 ,0 0 0 15,826
East G e d u ld ................... 6 0 ,0 0 0 1 9 ,283 6 1 ,6 0 0 2 0 ,0 2 2
East Rand P.M................ 1 61 ,500 4 2 ,5 2 2 161,500 42,607
Geduld.................................. 8 6 ,5 0 0 2 7 ,8 9 2 8 6 ,800 2 7 ,676
Geidenhuis D e e p ............ 7 7 ,0 0 0 1 7 ,164 7 8 ,100 17,627
Glynn's Lydenburg . .  . 7 ,2 0 0 2 ,5 5 5 7,1 0 0 2 .5 2 5
Government G.M. Areas 207 ,000 £406 ,036 212 ,000 £420 ,404
K leinfontein ................... 5 3 ,8 0 0 1 0 ,9 5 3 5 4 ,0 0 0 10,984
Langlaagte E state  . . . .  
Luipaard's V l e i ..............

8 2 ,0 0 0 £108 ,996 8 2 ,000 £109 ,674
34 ,600 8 ,6 8 9 3 4 ,7 0 0 8 ,6 7 3

Meyer and Charlton . .  . 1 2 ,6 0 0 £18 ,1 9 9 •— —
Modderfontein N ew . . .  . 171 ,000 6 4 ,1 4 4 175 ,000 6 4 ,2 2 3
Modderfontein B .......... 7 7 ,500 2 1 ,8 0 5 7 7 ,5 0 0 2 1 ,9 6 0
Modderfontein Deep . . 4 4 ,400 2 1 ,5 0 7 4 6 ,100 2 2 ,3 2 1
Modderfontein East . . . 7 4 ,500 21,721 7 7 ,500 2 2 ,6 0 5
New State Areas . . . . 88 ,000 £ 180,453 92 ,000 £ 187,770
Nourse ............................... 7 2 ,000 21,201 7 2 ,000 21,511
Randfontein ................... 249 ,000 £300,276 250 ,000 £302,205
Robinson Deep . . . . . . . 100 ,000 2 8 ,502 100 ,000 2 8 ,6 2 9
Rose Deep ........................ 6 4 ,500 13,150 6 5 ,700 1 3 ,302
Simmer and J a c k .......... 8 2 ,1 0 0 2 1 ,857 7 9 ,900 2 2 ,1 6 4
S p r in g s ............................... 7 6 ,2 0 0 £164 ,738 8 1 ,0 0 0 £169,053
Sub N ig e l .......................... 3 7 ,000 3 3 ,0 2 2 3 7 ,200 3 3 ,2 3 2
Transvaal G.M. Estates 19 ,100 5 ,6 3 7 19,100 5 ,7 4 4
Van Ryn .......................... 5 1 ,000 £4 6 ,5 0 8 5 1 ,500 £46 ,7 0 7
Van Ryn D eep . . . . . . . 71 ,000 £92 ,153 7 4 ,000 £94 ,1 2 7
West Rand Consolidated 9 6 ,5 0 0 £106,372 9 6 ,500 £108,331
West S p r in g s ................... 7 7 ,100 £7 9 ,1 5 9 8 1 ,500 £8 2 ,3 1 0
W itw’tersr’nd (Knights) 6 9 ,0 0 0 £ 5 6 ,0 3 4 70,000 £56 ,143
W itwatersrand Deep . . 4 9 ,0 0 0 1 4 ,939 4 9 ,9 0 0 1 5 ,888

Values in S .A . currency.

COST A N D  P R O F IT  ON T H E  R A N D , E tc.

Compiled from official sta tistics published by the Transvaal 
Chamber of Mines.

Tons
m illed.

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working

profit.

s. d. s. d. s. d. £
May, 1931 . . . 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 b 1,159,382
S e p te m b e r .. . 2 ,765,400 27 10 19 5 8 b 1,162,355
O cto b e r .......... 2,870,800 27 8 19 3 8 b 1,210,743

2,726,720 27 10 19 5 8 b 1,144,208
Decem ber . . . 2,793,900 27 10 i y b 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

2,901,300 27 10 19 7 8 3 1,200,278
2,883,500 27 9 i y .5 8 4 1,196,011
2,964,100 27 6 19 2 8 4 1,228,198
2,927,200 27 9 19 3 8 6 1,241,392

J u l y ................. 1,260,744

NA TIV E S EM PLOYED IN  T H E  TR A N SV A A L M INES.
Gold

Min es .
Coal

Min es.
D iamond

Mines. Total.

A ugust 31, 1931------ 209 ,4 0 9 1 3 ,563 1,705 2 2 4 ,6 7 7
Septem ber 3 0 ............ 209 ,4 2 4 1 3 ,276 1,6 2 6 22 4 ,3 2 6
O ctober 3 1 ................. 20 8 ,9 8 7 13,061 1,5 1 7 22 3 ,5 6 5
N ovem ber 30 .......... 20 9 ,2 7 0 1 2 ,8 8 2 1,4 2 9 223,581
D ecem ber 3 1 ............ 211 ,552 1 2 ,2 6 0 1,4 0 2 22 5 ,2 1 4
January 31, 1 9 3 2 . . . 215 ,752 1 2 ,3 9 4 1 ,5 9 8 22 9 ,7 4 4
February 2 9 .............. 216 ,171 12,177 1,363 229,711
March 31 ................... 214 ,0 2 4 12,009 — 22 6 ,0 3 3
April 3 0 ........................ 2 1 4 ,3 3 4 11,943 — 2 2 6 ,2 7 7
M ay 3 1 ........................ 2 1 5 ,9 2 6 11,972 — 2 2 7 ,8 9 8
June 3 0 ........................ 2 17 ,077 11,833 — 228 ,9 1 0
Ju ly  31 ...................... 217 ,5 2 5 12,056 — 2 29,581
August 31 ................. 2 1 7 ,6 5 8 11,727 — 22 9 ,3 8 5

PR O DUCTION OF GOLD IN  RH O DESIA .

1929 1930 1931 1932

oz. oz. oz. oz.
J a n u a r y .................... 46,231 46,121 4 5 ,677 42 ,706
February ................. 44,551 43,385 4 2 ,8 1 8 4 5 ,032
M a r ch ........................ 47 ,388 45,511 4 2 ,2 7 8 47 ,2 3 9
April ........................ 48 ,210 45,806 4 3 ,776 4 6 ,487
M ay .......................... 48 ,189 47,645 43,731 46 ,854
Ju n e............................. 48 ,406 4 5 ,208 4 4 ,1 1 8 48,441
July .......................... 46 ,369 45,810 4 4 ,7 6 5 47,331
A u gust........................ 46 ,473 46,152 4 3 ,292 —
Septem ber................. 45 ,025 46,151 4 2 ,8 4 6 —
October ................... 46 ,923 45,006 4 4 ,260 - -
N ovem ber ............ .. 4 6 ,219 44,351 4 4 ,5 1 6 —
D ecem b er ................. 4 6 ,829 46,485 5 0 ,0 3 4 —

RH O DESIA N GOLD O UTPUTS.

J uly. August.

Tons. Oz. Tons. Oz.

Cam and M o to r .............. 2 5 ,200 9 ,6 4 8 2 5 ,2 0 0 9 ,6 2 2
Globe and Phoenix . .  . 6 ,2 2 2 6 ,2 8 1 6 ,2 0 8 6 ,3 7 6
Lonely R e e f ..................... 8 ,5 0 0 2,4 4 3 8 ,6 0 0 2 ,3 2 8
Luiri Gold ........................ — — — —
Rezende ............................. 6 ,5 0 0 2,551 6 ,5 0 0 2 ,5 5 3
Sherwood Star .............. 4 ,8 0 0 £ 8 ,3 6 7 4 ,8 0 0 £ 7 ,907
W anderer Consolidated 1 5 ,600 3,231 1 5 ,300 3 ,4 0 0

W EST AFRICAN GOLD O UTPUTS.
J uly. August.

Ariston Gold Mines . 
A shanti Goldhelds . .  
Taquah and Abosso. .

Tons.
5 ,2 7 3

13,430
10,528

Oz.
£15 ,5 4 9

14,605
3 ,4 7 9

Tons.
6 ,1 5 0

13,430
10,100

Oz.
£1 7 ,0 8 5

14,629
3 ,3 1 2

A U STR A L IA N  GOLD O U TPU TS BY  STATES.
Western

Australia. Victoria. Queensland

Oz. Oz. Oz.
August, 1 9 3 1 .................................... 52 ,501 3 ,0 2 0 610
S ep tem b er ........................................ 3 8 ,173 — 638
O c to b e r ............................................. 52,741 7 ,838* 1,031
Novem ber ...................................... 5 3 ,8 6 9 4 ,7 5 8 1 ,4 2 8
D ecem b er........................................... 4 9 ,215 4 ,7 0 0 1,224
January, 19 3 2 ................................. 4 4 ,0 3 7 — 916
February ........................................... 4 4 ,6 7 2 — 981
March ............................................... 4 7 ,1 0 3 9 ,7 3 5 t 769
April .................................................. 48 ,936 3 ,9 1 2 1,216
M ay....................................................... 5 3 ,9 2 8 2 ,7 8 2 692
J u n e .................................................... 5 0 ,0 7 9 — 920
J u i y ..................................................... 53 ,585 — —
A u g u s t ............................................... 5 1 ,5 3 6 — ■

* Sept. and Oct. t  Jan-» F eb ., and March.

AU STR ALASIA N GOLD O UTPUTS.
J uly . August.

Tons. Value £ Tons. Value £

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

5 ,0 6 7
3 ,5 8 2
7 ,2 6 6
7 ,6 6 2

3 0 ,0 0 7
13,088

9,751
18,981
28 ,433

6 ,3 2 4  
11,523  
1 4 ,814  
2 0 ,846  
38 ,143  
15,554  
16,186  

/  6 ,110*  
1 4 0 ,0 2 8 t  

48 ,965

5 ,3 7 7  
3 ,6 0 2  
8 ,3 5 9  
7 ,4 0 0

1 2 ,692
9 ,6 2 8

1 3 ,864

5 ,9 4 4
2 ,1 2 6

14,531
2 3 ,9 9 0

16,464  
17,157  

J 6,602*  
( 3 7 ,6 8 8 t

* Oz. gold. t  O z. silver.
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GOLD O U T P U T S, K OLAR D IST R IC T , IN D IA .

J uly . August.

Tons
Ore

Total
Oz.

Tons
Ore

Total
Oz.

Balaghat ...................... _ 1,4 8 5 — 1 ,7 4 9
Champion Reef . . . . 9 ,3 5 0 5 ,5 7 5 9 ,3 6 0 5 ,6 2 8
M ysore............................. 14 ,420 7 ,5 6 2 1 4 ,650 7 ,3 9 0
N undydroog .............. 14 ,970 9 ,3 2 9 * 13 ,967 9 ,4 7 0 t
Ooregum ...................... 11 ,750 4 ,3 5 2 1 1 ,750 4 ,1 9 9

* l,9 d 9  oz. from 1,870 tons Balaghat ore. 1 2,070 oz . from  1,061 
tons Balaghat ore.

M ISCELLANEOUS GOLD, S IL V E R , A N D  PLATINUM  
O UTPUTS.

J uly . August.

Tons Value £ Tons Value £

Bulolo G o ld ........................... _ _ _ _
Chosen Corp. (Korea) . . . 1 0 ,400 1 6 ,197 1 0 ,2 9 0 1 4 ,9 3 3
Frontino Gold (C’lbia) . . . 3 ,8 9 0 1 9 ,2 1 9 3 ,7 5 0 15,821
F r e sn illo ................................. 79 ,036 7,598¿.t — —
New G oldfields of V ene­

zuela ..................................... 7 , 8S6 2,228* 8 ,5 8 9 2 ,727*
Oriental Cons. (Korea) . . — 69,744r/ — 7 0 ,0 5 6 ¿
St. John del R ey (Brazil). — 4 2 ,5 0 0 — 4 4 ,0 0 0
Santa Gertrudis (Mexico) . 24 ,471 3 7 ,6 3 4 ¿ — —
V ib o r ita .................................. — 1 ,5 6 4 — —
W est Mexican M ines.......... 1 ,2 7 0 20 , 000¿ — —

¿D ollars. * O z .g o ld . % Loss.
PR O DUCTION OF T IN  IN  F E D E R A T E D  M ALAY ST A T E S. 
Estim ated at 72% of Concentrate shipped to Sm elters. L on g T on s.
January, 1932 ............ 3,014

2,132
3,064
3,333
2,276
2,491

July, 1932 ...................... 1 ,4 3 7  
1 ,1 6 4

-------
J u n e ............................... December ......................

O U TPU TS O F M ALAYAN T IN  COM PANIES. 
In Long T ons of Concentrate.

J u n e . J uly . August.

Ayer H itam  .................................... 384 _ __
Batu C a v e s ....................................... _
Changkat ......................................... _ _ __
Gopeng ............................................. 27 _ __
Hongkong Tin ............................... 35J _ __
Idris H ydraulic ............................. 13 J _ __
I p o h ..................................................... 34 1 _ __
Kampar Malaya .......................... — — _
Kampong L a n ju t .......................... 42 35 25
K a m u n tin g ...................................... 117 —
Kent (F .M .S .) ................................. _ _
K illinghall......................................... 46 321 331
K in t a ........................................ 121
Kinta K e lla s ....................................
Kramat T in .................................... 60 70 75
Kuala K a m p a r ............ 42
Kundang ................... _
Lahat ................................. 14* 111 _
Lower P e r a k ...................
Malaya C o n so lid a ted .............. _
Malayan T i n ........................ 711 594 48
Malim N a w a r ................. 22 29 28
Pahang ........................................ 105 78 78
Penawat ........................ 424
Pengkalen ................................... 25
P e ta lin g ........................................... 100
Rahman ............................... 25 25
Ram butan ............................. 41
Rantau .........................................
Rawang ............................................. 38 30 30
Rawang C o n cessio n s................... 21 35 60Renong ............................................. 20 |
Selayang ...................................... 91
Southern K a m p a r ........................ 60
Southern M a la y a n ........................ 70 594 46Southern Perak ............................. 251 381
Southern Tronoh .......................... 191
Sungei B e s i ...................................... 27
Sungei Kinta .................................. 321
Sungei W ay .................................... 411 _
Taiping ............................................. _
T a n jo n g ............................................. 121 _
Tekka ................................................ 18 _
Tekka T aip ing............................... 241 _
T e m o h ................................................ _
Tronoh ............................................. 431 _
Ulu K la n g ......................................... —

O U TPU TS O F N IG E R IA N  T IN  M IN IN G  CO M PAN IES. 
I n Long T ons of Concentrate .

J u n e . J u ly . August.

A n glo-N igerian ................................ 154 124 121
Associated Tin M ines.................... 1454 108 108*
Baba R iv e r .............................* . . — — —
Batura M onguna............................. 1 — —
B is ic h i ................................................ 25 — —
D affo ..................................................... — —
E x - L a n d s ......................................... 32 23 __
F i la n i ................................................... — __
J a n ta r ................................................... 10 10 10
J o s ....................................................... 101 7! —
Juga Valley .................................... 8 5 0
Kaduna S y n d ica te ........................ 13 13 —
K aduna Prospectors...................... 6 7 —
K a ss a ................................................... 7 8 8
London Tin .................................... 102 75 77
Lower B is ic h i .................................. ! 81 __
Naraguta E xtended .................... —
Nigerian C o n so lid a ted ................. 7 5 5
Offin R iv er ......................................... __ __
Ribon Valley .................................. 18 10 10
Tin F ie ld s ......................................... — —
United Tin A r e a s .......................... 17 11 12
Yarde Kerri ..................................

O U TPU TS OF O TH ER T IN  M INING  COMPANIES.
I n Long T ons of Concentrate .

J u n e . J uly . August,

Anglo-Burftia (Burm a)................. 2 5 | 431 4S
Aram ayo Mines ( B o l iv ia ) .......... 84 119 _
Bangrin (Siam) ............................. 611 — 3Sf
Beralt .............................................. 264* 264*
Consolidated Tin Mines (Burma) 83 120 150
East Pool (Cornwall) ................. 481 4 6 !
Fabulosa (B o l iv ia ) ........................ 41 1 — __
Kagera (U g a n d a ) ........................... 25 25 —
K a m r a ................................................ — —
M alaysiam  Tin ............................. 13 131 141
M awchi................................................ 208* 193*
P a tin o ................................................... __
P a tta n i................................................ __ __
San Finx (S p a in ) ........................... __ __
Siam ese Tin (Siam) ................... 79 — 1524
South C r o fty .................................... 5 2 f 52 551
T a v o y T in  (B u r m a )...................... 91 73 97!
Tongkah Harbour (S ia m ) .......... 30 30
T oyo (Japan).................................... 70 72
Z a a ip la a ts ....................................... 151

* Tin aud W ollram . f  Lons fine tin. 

CO PPE R, L E A D , A N D  ZINC O U TPU TS.

Britannia Lead 

Broken H ill South . 

Burma Corporation
E lectrolytic Zinc . . .
Indian C o p p e r ..........
M essina........................
Mount Isa .................
Mount L y e ll ..............
N orth Broken H ill. .

Rhodesia Broken H ill .

R oan A n te lop e .................

SulphiCe Corporation .

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

V illem agne ......................

Zinc Corporation ..........

J Tons refined lead  .
[ Oz. refined silver.
» Tons lead cone. . .
\  Tons zinc conc. . .
J Tons refined lea d .
\  Oz. refined silver

Tons z i n c ...............
Tons copper . . . .  
Tons copper . . .  
Tons lead bullion  
Tons concentrates  

f  Tons lead conc. . .
\  Tons zinc conc. . .
i Tons V2O5 ............
1 Tons V2O5 conc. . 
/T o n s  concentrates 
\ T ons blister copper  
J Tons lead conc. . .
I Tons zinc conc. . .
( Tons lead conc. . .
1 Tons z in c conc. . . 
f  Tons lead conc. . .  
\T o n s  zinc conc. . .
( Tons lead conc. . .
1 Tons zinc conc. . .

J uly . August.

4 ,2 4 9
2 3 0 ,7 2 8

7 ,4 9 2
8 ,0 5 9
5 ,8 8 0

4 6 3 ,5 4 2

4,058  
8 2 ,0U2 

5 ,0 4 4  
5,573  
5,880  

475,032

370 
883 

3 .4 5 5  
2 ,8 1 o f  
5 ,7 6 0  
5 ,4 4 0  

30  
100

380
739

3,771
3,305*
4,080
4,8 0 0

321
100

2 ,1 7 8 2 ,1 6 0

4 ,9 8 4
6 ,6 9 1

4 ,8 9 2
7 ,3 2 3

8 ,2 0 4  
6 , ( 8 5  1

—

To A u gu st 10. t  To Ju ly  13.
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IM PORTS OF O R ES, M ETALS, ETC. .IN TO  U N IT E D  K INGDOM .

J une. July.

Iron O r e ........................................... 164,617 134,162
Manganese O re............................... 11,891 5,162
Iron and S t e e l ............................... 126,079 118,740
Copper and Iron P y r i t e s .......... 23,284 13,504
Copper Ore, M atte, and Prec. . .Tons . 2,056 805
Copper M e ta l.................................. 19,598 10.402
Tin Concentrate .......................... 5,294 2.209
1 in Metal . . .  ............................. 190 170
Lead Pig and S h eet...................... 24,765 17.118
Zinc (Spelter) ............................... 6,287 6,360
Zinc Sheets, e tc .............................. 1,367 1,743
Zinc O x id e ...................................... . .Tons . . 11 11
Zinc O re........................................... 7,638 15,800
Aluminium .................................... 554 177
M ercury............................................. . .L b ......... 87,985 95,553
W hite L e a d .................................... . .C w t.. . . 3,479 4,703
Barytes, ground .......................... 21,000 24,874
A sbestos ....................................... 1,725 1,334
Boron M in er a ls ............................. 1 ,117 814
Borax ................................................ . .C w t.. . . 19 ,197 11,400
Basic Slag ...................................... 100 1,054
S uperph osp hates.......................... 1 ,1 4 0 1,345
Phosphate of L im e ...................... . .Tons . . 10 ,473 46,971
Mica ........................................... 194 112
Tungsten O r e s ............................... 474 308
Sulphur ........................................... 5 ,264 3,007
Nitrate of S o d a ............................. . . .  Cw t___ 8 7
Potash Salts ................................. . .  .C w t ...  . 5 1 ,277 294,411
Petroleum : C r u d e ...................... 34 ,046 ,642 43,857.257

Lam p O i l .............. 1 4 ,2 1 8 ,9 9 7 9,293,690
Motor Spirit . . . . . Gallons 9 9 ,2 0 0 ,7 4 4 83,839,798
Lubricating Oil . . . Gallons 7 ,2 5 4 ,8 4 7 5,691,640
Gas Oil .............. 1 1 ,5 9 3 ,6 9 6 4,281,893
Fuel O i l ................. 48 ,8 4 3 ,4 0 2 43,030,277

\sp h alt and Bitum en .............. 14 ,124 9,817
Paraffin W ax ............................... . .C w t.. . . 6 2 ,0 2 9 58,715

OUTPUTS R E PO R T E D  B Y  O IL-PRO DUC ING  COM PANIES. 
I n T ons.

June. July. August

Anglo-Ecuadorian ..................... 16.608 16,926 16,226
Apex Trinidad................................. 47,140 5 1 ,2 6 0 48 ,2 3 0
A tto c k ............................................... 2,056 1 ,9 9 8 1,543
British Burm ah............................... 3,707 3,8 7 5 3 ,7 9 8
British Controlled ........................ 40,318 4 2 ,2 6 3 —

Kern M ex........................................... 980 830 853
Kern River (Cal.) ........................ 1,999 2 ,0 6 7 2 ,5 1 8
Kern Romana ............................... 164 76 93
Kern Trinidad ............................... 1,863 1 ,7 6 6 1 ,703
Lobitos ............................................. 24,134 25 ,260 2 5 ,0 1 3
Phoenix............................................... 65,286 8 0 ,434 97 ,900
St. H elen’s Petroleum  .............. 4,675 4 ,9 0 3 4 ,7 7 0
Steaua R o m a n a ............................. 81,604 9 8 ,9 6 8 —

Tampico ........................................... 2,596 2 ,2 9 4 2 ,3 9 1
Tocuyo ............................................. 1,056 1,253 1,161
Trinidad Leaseholds ................... 28,950 2 8 ,600 2 7 ,6 0 0

Q UO TATION S OF OIL CO M PANIES’ SH A R ES  
Denom ination of Shares £1 unless otherwise noted

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

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

„  , 8% Pref. (4 pesos)
Phoenix, Roumanian ..........................
Royal Dutch (100 tL) ........................
Shel1 Transport, Ord ..........................

5% Pref (£ 1 0 ) . . .
Steaua Rom ana ....................................
Trinidad L e a s e h o ld s ...........................
U nited British of Trinidad (6s. 8d.) 
V.O C. H o ld in g ......................................

A u g .10, Sept.
1932 1932

Í s. d f, s. d
9 3 11 3

1 7 6 1 13 0
1 8 0 1 8 0
2 2 0 5 0

13 3 16 0
10 0 12 6

3 9 5 0
1 6 2 6

2 18 0 3 3 9
2 0 3 0

1 15 0 2 3 9
6 3 8 6
6 0 8 3
8 0 10 9

17 12 0 19 15 0
2 5 0 2 10 9

11 0 0 11 2 6
7 6 10 0

1 9 3 1 16 9
3 0 4 Q

1 8 0 1 13 9

P R I C E S  O F  C H E M I C A L S .  S e p t .  12.
These quotations (som e of which are affected by the d eva lu a­

tion of the pound sterling) are not absolute : th ey  vary according 
to quan tities required and contracts running.

i  s  d.
Acetic Acid, 4 0 % ....................................................... per cw t. 19 9

80%  ....................................................  ,, I 1(5 5
G la c ia l ................................................ per ton 59 0 0

Alum ..............................................................................  ,, 8 7 6
Alum inium  Sulphate, 17 to 18% .....................  ,, 6 15 0
Am m onium , A n h y d r o u s   per lb. 1 U

,, 0 ‘880 solution ......................................  pei ton 15 lO1'^)
,, Carbonate ............................................... ,, 27 10 0
,, N itrate (British........................................ ,, 16 0 0
„ Phosphate, com m i..................................  ,,  40 0 0

Sulphate, 20’6%.N ................................ ,, 5 5 0
A ntim ony, Tartar Em etic, 43/44%    per lb. 10

,, Sulphide, golden ............................... ,, 9
Arsenic, W hite (fo re ig n )........................................  per ton 24  0 0
Barium , Carbonate (native), 9 4 % ...................... ,,  4 10 0

,, Chloride ....................................................... ,, 10 10 0
B arytes............................................................................ ,, 8 5 )
Benzol, standard m otor   per gal. 1 4
Bleaching Powder, 35% Cl.....................................  per ton 8 15 0
Borax   16 10 0
Boric A c i d ..................................................................... ,,  26 10 0
Calcium Chloride, solid, 70 /75% ..........................  ,, 5 15 0
Carbolic Acid, crude 60’s ...................................... per gal. 1 7

, ,  ,,  crystallized, 4 0 °   per lb. 6
Carbon D is u lp h id e ....................................................  per ton 30 0 0
Citric A c id .....................'..............................................  per lb. 10£
Copper S u lp h a te   per ton 17 0 U
Creosote Oil (f.o.b. in Bulk)   per gal. 4 |
Cresylic Acid, 98-100%  ...................................... ,, 1 4
Hydrofluoric Acid, 5 9 /6 0 %   per lb 6
Iodine ...........................................................................  per lb. 1 0 11
Iron, N itrate 80° T w   per ton 6 0 0

,, Sulphate    1 15 0
Lead, Acetate, w h i t e ...............................................  ,, 31 10 0

,, N itrate (ton l o t s ) ........................................... ,,  27 10 0
,, O xide, L ith a r g e .............................................  ,, 28 10 0
,, W hite   38  10 0

Lim e, A cetate, brown ............................................. ,, 8 10 0
»  »  grey, 80% .................................... ,,  11 0 0

Magnesite, C a lc in ed .................................................. ,,  8 5 0
Magnesium Chloride    5 10 0

,, Sulphate, coram l................................ ,,  4 10 0
M ethylated Spirit Industrial 61 O .P  per gal. 2 0
Nitric Acid, 80° T w   per ton 23 - 0 0
Oxalic A c i d   per cwt. 2 5 6
Phosphoric Acid. (Cone. 1 7 5 0 ) ........................ per lb. 10
Pine O il  per cwt. 2 7 G
Potassium  Bichromate   per lb 5

, ,  Carbonate, 9 6 /9 8 % ..............................  per ton 29 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) 88/9U %   per ton 39 0 0
,, N itrate ...................................................... „  30 0 0
, ,  P e rm a n g a n a te   per lb. 8£
„  Prussiate, Yellow ................................. , ,  8
„  ,, R e d ......................................  ,, 2 U
,, Sulphate, 9 0 %   per ton 12 10 0

Sodium Acetate    19 10 0
,, Arsenate, 45% ............................................  , ,  23  0 0
,, Bicarbonate ................................................. ,, 10 10 0
,,  B ic h r o m a te   per lb. 4
,,  Carbonate (Soda Ash) 5 8 ° o   per ton 6 0 0
,,  ,,  (Crystals) ...............................  ,, 5 5 0
,, C h lo ra te ........................................................  28  10 0
,, Cyanide 100% NaCN basis .   per lb 8
„ E thyl X an thate  per 100 kilos 6 12 6
,, H ydrate, 76%   per ton 14 0 0
,, H yposulphite, com m l................................. ,,  9 2 6
,,  N itrate (ordinary) ....................................  ,,  8 8 0
,, Phosphate, com m l.......................................  „ 12 0 0
„  Prussiate   per lb. 5
,,  S i l i c a te    per ton 9 10 0

„  (liquid, 140° Tw.) ....................  „  8 10 0
,,  Sulphate (Glauber's Salt) ............................. , ,  2 15 0
,, ,,  (Salt-Cake) ...............................  ,,  3 1 0
,, Sulphide Cone., 60/65% .................................. 10 15 0
,, Sulphite, p u r e   per cwt. 14 0

Sulphur, Flowers   per ton 10 10 0
Roll .............................................................. „  10 0 0

Sulphuric Acid, 168° T w ..........................................  ,,  4 5 0
,, ,, free from Arsenic, 140° Tw. . ,,  3 0 0

Superphosphate of Lim e (S.P.A. 16%) . . . .  ,, 3 0 0
Tartaric Acid   per lb. 10J
Turpentine   per ton 63 0 0
Tin Crystals   per lb. 1 0
Titanous Chloride ....................................................  „
Zinc Chloride   per ton 9 10 0
Zinc D ust, 9 0 /9 2 % ....................................................  ^  0 0
Zinc Oxide (W hite Seal)    35 0 0
Zinc Sulphate................................................................ »  8 10 0
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S H A R E  Q U O T A T IO N S
Shares are £1 par value except where otherw ise noted.

GOLD AND S IL V E R :
SO UTH  A F R IC A :

Brakpan .......................................................
C ity Deep ..................................................
Consolidated Main Reef ......................
Crown Mines (1 0 s .) ..................................
Daggafontein ...........................................
Durban Roodepoort D eep (10s.)___
East Geduld .............................................
East Rand Proprietary (10s.).............
G eduld............................................................
G eldhenhuis D eep ..................................
G lynn’s Lydenburg ...............................
G overnm ent Gold Mining Areas (5s.)
G ro o tv le i. ...............................................
Langlaagte Estate ..................................
Meyer & Charlton .................................
M odderfontein N ew  ( 1 0 s .) ...................
M odderfontein B (5s.) ..........................
M odderfontein D eep (5s.) ...................
M odderfontein E a s t ...............................
New S tate  Areas ....................................
Nourse .........................................................
R andfontein .............................................
Robinson D eep  A (Is.) ........................

»  ,, B (7s. 6 d . ) ..................
Rose D e e p ..................................................
S im m er & Jack  (2s. 6 d .) ........................
S p r in g s .........................................................
Sub N igel (1 0 s .) .......................................
Van Ryn .....................................................
Van Ryn D eep .........................................
Village Deep (9s. 6 d . ) ...........................
W est Rand Consolidated (10s.) . . . .
W est Springs ..........................................
W itwatersrand (K night’s ) ...................
W itwatersrand D eep .............................

R H O DESIA :
Cam and Motor ......................................
G lobe and Phoenix ( 5 s . ) ........................
Lonely Reef .............................................
Luiri G o l d ..................................................
R e z e n d e .......................................................
Sherwood Starr (5 s .) ...............................

GOLD C O A S T :
A ristón  N e w .............................................
A shanti (4s.) .............................................
Taquah and Abosso (5s.)...... .................

A U STR ALASIA :
Golden Horseshoe (4s.) W .A ................
Great Boulder Propriet’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 ....................................

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

AMERICA :
Camp Bird (2s.), Colorado ..............
Exploration (10s.) ...............................
Frontino and Bolivia, Colombia !! 
Mexican Corporation, M exico (10s.) 
M exico Mines of E l Oro, M exico . .
N ew  G oldfields of V e n e z u e la ..........
S t. John del Rey, B r a z i l ...................
Santa G ertrudis, M exico................... ..
Selukwe (2s. 6d.j, B ritish  Colum bia

M ISCELLANEOUS :
Chosen, Korea ......................................
Lena Goldfields, R u s s ia ......................
N ew  G u in e a ...............................

C O P P E R :
Bwana M’Kubwa (5s.) R h o d e sia .. . .
E speranza C o p p e r ..................................
Indian (2s.) ................................................
Loangwa (5s.), R h o d e s ia ......................
Messina (5s.), Transvaal ......................
M ount Lyell, T a s m a n ia ........................
N am aqua (¿2), Cape P rovince............
Rhodesia-K atanga....................................
Rio T into (£5), Spain ..........................
Roan Antelope (5s.), Rhodesia . . . .
Tanganyika Con........................................
Tharsis (£2), S p a in ..................................

A ug. 10, S e p t . 9,
1932. 1932.

£ s. d. £• s. d.
3 15 0 4 1 9

7 6 8 9
1 2 9 1 4 0
5 5 6 5 16 9
2 14 6 2 18 9
1 0 0 1 3 9
3 8 0 3 16 3

12 9 15 3
4 12 6 4 16 3

10 6 11 9
10 0 12 6

1 13 0 1 15 0
1 5 0 1 8 9

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

10 6 12 9
14 9 15 6

2 1 3 2 5 6
2 13 0 3 0 (I

10 9 1 0 0
1 16 6 2 0 0

14 6 14 3
12 6 15 0

0 3 8 0
. 3 9 4 3

4 2 0 4 11 9
4 18 9 5 8 9

13 0 14 0
18 6 1 2 9

1 6 1 6
14 0 18 3
16 0 1 3 0

8 0 10 6
7 9 8 6

2 3 9 2 6 3
18 0 19 6
13 9 16 9

1 6 2 6
1 10 0 1 11 3

16 3 17 9

5 0
1 13 9 1 16 6

5 0 6 0

4 9 4 9
6 0 7 3

14 6 15 0
11 9 12 3

1 1 0 1 1 0
14 6 16 0

1 7 9 1 5 0

10 6 13 6
14 6 IS 6
11 6 13 6

1 7 9 1 13 6
5 9 6 3

3 6
1 6 3 3

18 0 19 3
4 3 5 6
2 0 3 3

— 4 3
1 1 6 1 2 0

6 6 8 0
1 7 3 0

3 0 3 0
6 5

6 6

3 3 4 9
13 9 13 9

1 3 1 6
1 9 2 0
5 0 7 6

16 6 19 0
3 6 3 6

10 0 12 6
16 5 0 20 0 0

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

L E A D -Z IN C :
Am algam ated Zinc (8s.), N .S.W . 
Broken HiU Proprietary, N .S.W .
Broken H ill, N orth, N .S .W ...........
Broken H ill South, N .S .W .............
Burm a Corporation (10 r u p e e s).. 
E lectrolytic Zinc Pref., Tasm ania
M ount Isa, Q ueensland....................
Rhodesia Broken H ill ( 5 s . ) ..........
San Francisco (10s.), M exico . .  
Sulphide Corporation (15s.), N .S.W

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

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

T IN :
Aram ayo M ines (25 fr.), Bolivia . .  .
Associated Tin (5s.), N igeria ............
Ayer H itam  (5s.) .....................................
Bangrin, S ia m ...........................................
B isichi (10s.), N igeria ..........................
Chenderiang, M a la y ...............................
Consolidated Tin Mines of Burm a . .
East Pool (5s.), Cornwall ...................
Ex-Lands N igeria (2s.), N igeria
G eevor (10s.), C o r n w a ll........................
Gopeng, M alaya .................................... ..
H ongkong (5s.) ........................................
Idris (5s.), M alaya ..................................
Ipoh Dredging (16s.), Malay ............
K aduna Prospectors (5s.), N igeria . . 
K aduna Synd icate (5s.), N igeria . . .
K am unting (5s.), M alay ......................
K epong, M a la y .........................................
K inta, M alay (5s.)..... ................................
K inta K ellas, Malay (5s.) ...................
K ram at P ulai, Malay ...............
K ram at T i n ................................................
Lahat, M alay ...........................................
M alayan Tin Dredging (5s.) ...............
Naraguta, N igeria ..................................
N igerian Base Metals (5s.) .................
Pahang Consolidated (5s.), M a la y .. .
Penaw at ($1), M alay ...........................
Pengkalen (5s.), M alay  ........................
Petaling (2s. 4d .), M a la y ......................
R am butan, M alay .................................
Renong Dredging, M alay ...................
S iam ese Tin (5s.), Siam  ......................
South Crofty (5s.), C o rn w a ll..............
Southern M alayan (5s.) ......................
Southern Perak, M alay..........................
Southern Tronoh (5s.), M alay ..........
Sungei Besi (5s.), M alay ......................
Sungei K inta, Malay .............................
Tanjorig (5s.), M alay ...........................
Tavoy (4s.), Burm a ...............................
T ekka, Malay ...........................................
Tekka Taiping, M a la y ...........................
T oyo (10s.), Japan ..................................
Tronob (5s.), M alay..................................

D IA M O N D S:
Consol. African Selection Trust (5s.)
Consolidated of S.W .A . (1 0 s .) ............
D e Beers Deferred (£2 10s.) ...............
Jagersfontein ...........................................
Premier Preferred (5s.) ........................

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

d itto , Pref..............................................
British South Africa (15s.) ...............
Central M ining (£8) .............................
Consolidated Gold Fields .................
Consolidated Mines Selection (10s.)
F an ti Consols (8s.)..................................
General Mining and Finance ..........
Gold Fields R hodesian (10s.) ..........
Johannesburg Consolidated ............
London Tin Corporation (10s.) . . .
Minerals S e p a r a t io n .............................
N ational Mining ( 8 s . ) ...........................
Raud Mines (5s.) ..................................
Rand Selection ( 5 s . ) .............................
Rhodesian Anglo-Am erican (1 0 s .) . .
Rhokana Corp..........................................
Rhodesian Selection Trust (5s.) . . .
South Rhodesia Base M etals ..........
Tigon ( 5 s . ) ................................................
Union Corporation (12s. 6d.) ..........
Venture Trust ( 1 0 s . ) ...........................

A u g. 1 0 , 
1932.

S ep t. 9, 
1932.

£ s - d. £ s. d.
7 6 7 6

14 6 16 9
2 12 6 3 0 0
1 16 3 2 2 6

9 6 11 6
18 9 18 9

8 9 13 6
1 1 1 9
7 3 11 0
7 9 8 9
9 6 12 0

1 1 3 1 3 9
2 16 3 3 7 6

12 6 17 6
4 9 6 0

12 0 13 0
9 0 16 3
6 0 6 3

9 9
2 3 5 0

6 1 0
1 3 1 9
1 6 4 0

1 12 6 1 12 6
13 3 14 0

5 6 7 0
12 6 16 3

3 9 3 9
10 0 12 6

4 6 6 9
5 0 7 0
5 3 6 3
5 0 5 3

19 6 19 3—. 1 10 0
3 0 3 0

17 3 1 0 0
7 6 8 9

6 6
4 9 6 6

9 1 6
9 6 10 0
9 6 10 6
5 0 5 0

12 6 16 3
8 6 9 6
2 3 3 0

10 0 11 3
1 5 0 1 5 0

5 6 6 0
7 0 8 0

10 3 13 0
5 6 7 0
5 6 5 9

11 3 12 6
10 0 13 0

1 0 2 6
14 6 16 3

7 0 11 3
2 9 5 0

3 12 6 5 2 6
1 1 3 1 8 9
1 0 0 1 12 6

8 9 12 6
10 6 16 6

2 9 4 3
6 6 6 6
9 6 11 0

19 9 1 1 3
10 15 0 12 0 0

1 5 9 1 12 6
7 6 11 3
6 6 7 6

1 0 6 1 8 6
3 0 4 6

1 6 6 1 13 3
11 3 12 3

2 10 0 3 7 6
3 3

3 13 9 4 1 3
9 0 12 3

10 6 13 6
3 18 9 5 7 6

4 9 6 6
2 0 2 6
2

2 11
6
3 3

2
2

3
65 0 fi 9



T H E  M IN IN G  D IG EST
A  R E C O R D  O F  P R O G R E S S  I N M I N I N G .  M E T A L L U R G Y .  A N D  G E O L O G Y

In  this section abstracts o f im portant articles and papers appearing in technical journals and proceedings 
of 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.

R E S I D U A L  G O L D  A F T E R  C Y A N ID A T IO N
A description of research carried ou t by the 

m etallurgical staff of the  C entral M ining group on 
the location and  con stitu tio n  of residual gold after 
cyanidation  is described by  J. R. Thurlow  in  the  
Journal of the  Chemical, M etallurgical, and Mining 
Society of South Africa for June. Full ex tracts 
from th is  pap er are given here, th e  au th o r opening 
by a consideration of th e  im portance of the  genesis 
of the  gold to  th e  m etallurg ist. He says th a t  m uch 
has been w ritten  ab o u t the  origin of th e  gold in the 
W itw atersrand “ ban k et ” ore, th e  tw o m ost im por­
ta n t speculations advanced being th e  "  placer 
theory ” and  th e  “ infiltration  th eo ry .” The 
interest of th e  m etallurg ist in its origin and 
subsequent m odifications in  situ  lies in th e  m anner 
of the final d istribu tion  of the  gold in  th e  rock 
sent to  th e  mills. Any evidence or inform ation 
regarding its deposition in situ  is of im portance, 
inasmuch as i t  m ay indicate a  line of research 
leading to  th e  best m ethod for its m ost economical 
recovery.

The im p ortan t constituen ts of the  “  banket ” 
are gold, py rite  and quartz , th e  last forming the 
predom inating bulk of th e  deposit and  th e  pyrite  
approxim ately th ree  per cent. W hile there  are 
sufficient geological d a ta  available to  justify  the  
conclusion th a t  th e  origin of the  gold has a bearing 
on its association w ith  th e  py rite  and  quartz , 
and observed phenom ena ♦defin itely  establishes 
m etasom atic activ ities, evidence is still required 
as to  the  processes involved and  th e ir chronological 
sequences.

W hile there  m ay be an  inadequacy of inform ation 
concerning th e  association of gold w ith the  other 
components of the  rock in situ , m uch is known 
regarding the  d istribu tion  of th e  gold in  th e  ore 
constituents of th e  various products of the reduction 
works circuit. For exam ple, W artenw eiler has ably 
dem onstrated  th e  association of gold and  pyrite  
in milling circuits, a sum m ary of th is work appearing 
in the  issue of the  M a g a z i n e  for Septem ber, 1921. 
This consortm ent, however, is no t necessarily due 
to  any  in tim ate  physical connexion betw een the  
gold and p y rite  o ther th an  the  accidental alliance 
due to  the  relatively high specific grav ity  of each 
and the use of w ater classification. G raham  and 
W artenw eiler have shown th a t,  in crushing coarsely, 
a  certain  proportion of th e  gold con ten t of the  ore 
is freed from the m atrix  w ithout being subjected 
to  com m inution. They also dem onstrated  the 
necessity for fine grinding of th e  free gold particle  
for m axim um  extraction  by cyaniding per un it 
of tim e.

In tim a te  knowledge of the  association between 
the gold, py rite  and  quartz  in the ore to  be trea ted  
is not, however, of such great im portance as the 
knowledge of th e  m anner in which the gold is 
associated in th e  residue a fte r com plete trea tm en t. 
A study  of th e  results on record can be summarized
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by the  sim ple sta tem en t th a t additional gold can 
only be recovered by decreasing the  am ount 
norm ally locked up in the  residue. I t  is probable, 
of course, th a t  the  proportion  in  which the  gold is 
encased in  the  py rite  and quartz  in  th e  residue 
would indicate approxim ately  th e  d istribution  of 
th e  gold in th e  ore before trea tm en t.

In  view of th e  ever-present urge to  explore the  
ways and  m eans whereby an  im proved economic 
recovery from the  ore m ight be obtained, th e  
present research work has been carried out. A 
factor of prim e im portance was to  determ ine 
w hether the  bulk  of the residual gold was associated 
with the  py rite  or the  q u artz , and th u s to  elucidate 
w hether selective grinding of one or th e  o ther or 
w hether bulk grinding of both  together would give 
the m ost economic im provem ent in to ta l extraction. 
The crux of th e  m a tte r  was to  discover the  form 
in  which th e  gold existed, which, if accomplished, 
would throw  light on th e  reason of its presence in 
th e  residues a fte r complete treatm ent.

In  reduction p lan ts trea tin g  sand and slime 
separately  th e  scope for im proved gold extraction 
lies m ost frequently  in an  a tta ck  on th e  sand. For 
exam ple, a t  M odderfontein B p lan t, where, in 1930, 
61 -6%  of th e  ore milled was trea ted  as slime, the 
sand residue averaged 0 -446 dwt. per ton, -whereas 
the  slime residue averaged only 0 -200 dwt. per ton. 
The combined residue was 0-294 dwt. per ton. 
For the  foregoing reason, and the  fact th a t  the 
sand norm ally carries the  heavier portion  of the 
pyrite , th is research work was carried ou t on sand 
residues from several m ines of the  Central M ining- 
R and Mines Group. For th e  purpose of th is 
paper, the  au th o r quotes results obtained from sand 
residues from  M odderfontein B and the  New 
M odderfontein "  South ” plant.

The prelim inary line of a tta ck  to  disclose the 
location of the  residual gold a fte r cyaniding was to  
grade a  representative sand residue in to  four sized 
products, nam ely, -J- 48, — 48 -j- 100, — 100 +  200 
and  — 200. In  th e  case of M odderfontein B the 
+  48, am ounting  to  only 0 -7 %  by  weight, and  the 
— 40 +  100 products were combined owing to  an 
insufficient q u an tity  of th e  former. Each resulting 
product was assayed and th en  subjected to  an 
intensive cyanide trea tm en t. I t  was assumed th a t 
the  la tte r  trea tm en t -would dissolve all accessible 
gold and  leave only com pletely encased gold, 
w hether enclosed in pyrite  or quartz .

A fter cyanide trea tm en t, portions of the washed 
residues were assayed and  the  rem ainder were 
trea ted  w ith  aqua  regia and  then  washed and 
assayed. I t  was considered th a t  the aqua regia 
would expose and  dissolve the  gold encased in pyrite, 
and th a t th e  residual gold would represent th a t 
enclosed in the  quartz.

The results obtained indicated th a t  intensive 
cyanide trea tm en t reduced the M odderfontein B and

177
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New M odderfontein residues from 0-465 dwt. and 
0-705 dwt. per ton  to  0-295 dw t. and  0-430 dwt. 
per to n  respectively. The la tte r  am oun ts are 
presum ed to  be en tirely  encased in  p v rite  and 
quartz . The aqua  regia te s ts  indicated  th a t  of th is 
encased gold, 8 9 -5%  a t  M odderfontein B and
77-2%  a t  New M odderfontein was encased in  the  
pyrite . In  each case th e  p y rite  con ten t by  weight 
is only 1 -949%  an d  1 -952%  of th e  original residues. 
If i t  were feasible to  grind only all of th e  +  200 
py rite  to  — 200, th en  it  m ay  be deduced th a t  the  
assay value of th e  residual py rite  a t  M odderfontein 
B would be reduced from  13-55 dwt. per to n  to  
5-9  dwt. per to n , and  a t  New M odderfontein from  
17-01 dwt. to  6-3  dw t. per ton . B y deduction 
th e  sand residues would, under such circum stances, 
be reduced from  0-295 dw t. to  0-145 dw t. per ton  
a t  M odderfontein B and  from 0-430 dwt. to  
0 -219 dw t. per to n  a t  New M odderfontein “ S o u th .” 
Thus a theo re tical recovery of 47 -5%  a t  M odder­
fontein  B and  49 -0%  a t  New M odderfontein of th e  
gold rem aining in the  cyan ide-treated  sand residue 
is indicated, provided th a t  th e  +  200 pyrite , 
am ounting  to  0 -8 9 %  and  1-10%  by  weight of the  
to ta l residue, could be ground to  — 200. I t  appears 
also, by  sim ilar deduction, th a t  if in each case th e  
whole of th e  sand residue was reground to  — 200, 
th e  respective residues would become 0 -125 dwt. and 
0-133 dwt. per ton. T hus bulk grinding as com pared 
w ith  selective grinding would, a t  M odderfontein B, 
give an  additional ex traction  of only 0-02 dwt. per 
ton  (0-145 — 0-125) and  a t  New M odderfontein 
an  add itional ex traction  of 0-086 dw t. per ton  of 
sand.

The fact th a t  th e  gold con ten t per to n  of py rite  
in  th e  various grades dim inishes as th e  pyrite  
becom es finer is fu rth er evidence th a t  gold is encased 
in  pyrite . W ith  fu rth er grinding of th e  pyrite , th e  
gold is freed and  removed by cyanide trea tm en t, 
leaving th a t  grade of py rite  in the  finest s ta te  of 
division th e  m ost im poverished. I t  is in teresting  
to  note th a t  in bo th  cases th e  gold encased in  th e  
— 200 q u artz  is negligible.

On com pletion of th e  prelim inary  tests , which 
seemed to  confirm  th e  accuracy of o ft-stated  
opinions suggesting closer association betw een the 
gold and th e  pyrite , o ther tes ts  were carried out to  
obtain  fu rther elucidation of th is  in teresting  
problem . In  one te s t some of the  — 200 portion  
of the  residue from the New M odderfontein "  South ” 
P lan t was heated  in a com bustion tube  in a curren t 
of hydrogen, the  tem p era tu re  being ab ou t 1,000° C., 
in an  endeavour to  decompose th e  py rite  in  a 
reducing atm osphere. Sulphuretted  hydrogen was 
evolved copiously, b u t when th e  com bustion tube  
was em ptied, i t  was noticed th a t  th e  py rite  was not 
all decomposed. In  consequence the  sam ple was 
roasted  to  com plete the  decom position. I t  was 
th en  trea ted  w ith hydrochloric acid and the  insoluble 
residue given an  intensive cyanide trea tm en t. The 
residue was washed and  assayed. In  a second te s t 
ano ther portion of th e  — 200 -p roduct was roasted 
direct, trea ted  w ith hydrochloric acid and  then  
given th e  sam e trea tm en t as in  th e  preceding test.

In  bo th  tes ts the  gold con ten t was reduced from 
1 -0 dwt. to  0 -05 dwt., indicating th a t  only 0 -05 dwt. 
of th e  gold per to n  of — 200 residue was encased in 
quartz . The breaking up of the  p y rite  rendered 
th e  gold encased therein  am enable to  a tta c k  by 
solvents.

The investigation  was carried fu rth er by  dressing 
a large q u a n tity  of M odderfontein B sand residue

on a reciprocating tab le  and  collecting th e  pyritic  
p roduct therefrom . This p roduct assayed 4 -6  dwt. 
per ton  and  51 -5%  F eS 2. On being exhaustively 
trea ted  w ith  cyanide, th e  value was reduced to
4-0 dwt. per ton. A fter grinding th e  p roduct wet 
to  -  200 m esh and  th en  subjecting  i t  to  intensive 
cyanide trea tm e n t, th e  washed residue w as reduced 
to  1 -0 dw t. per ton . These te s ts  indicated  th a t in 
sand residues th e  bulk  of th e  gold is encased in 
pyrite , b u t it is nevertheless possible th a t  free gold 
was presen t in th e  sam ple in a  ru s ty  form insoluble 
in  cyanide solution, b u t which, on regrinding and 
consequent cleaning, becam e read ily  soluble. How­
ever, careful reconcentration  and  microscopic 
exam ination  en tirely  failed to  show th e  presence of 
an y  ru s ty  gold.

An a tte m p t was th en  m ade to  isolate th e  gold in 
th is  pyritic  p roduct for m icroscopic exam ination. 
Solution of th e  py rite  in n itric  acid did no t render 
the  gold m echanically recoverable. This was to  be 
expected owing to  probable chem ical action  on the 
gold b y  th e  powerful com bination  of oxides of 
nitrogen, free n itric  acid and  sulphuric acid, formed 
by  ox idation  of th e  pyrite .

The m ethod finally adop ted  for separating  the 
gold from  th e  py rite  w as as follows :—The sample 
is roasted  a t  a  low tem p era tu re  and  th en  treated  
w ith  a strong solution of stannous chloride in 
hydrochloric acid ; h ea t is generated  and  th e  iron- 
oxide is converted  to  ferrous chloride, which does 
no t dissolve gold. S tannous chloride crystals are 
added as necessary to  p reven t th e  form ation of any 
ferric chloride. The action  is com plete in  a few 
m inutes and  th e  residue, a fte r  w ashing w ith  a  little 
w arm  strong hydrochloric acid and  subsequently 
w ith  w ater, consists of clean q u a rtz  and  th e  liberated 
gold, which can  be sep ara ted  by  panning.

The gold th u s  separated  w as found, on m icro­
scopic exam ination , to  exist p rincipally  as minute 
crystals of gold, b u t a  few gold particles had  an 
open lace-like s truc tu re , which h ad  possibly formed 
a  skeleton on which th e  p y rite  had  deposited and so 
concealed th e  gold. I t  is possible, however, th a t 
th is  lace-like s tru c tu re  was caused by  decrepitation, 
freeing and  annealing  of th e  gold by  th e  roasting, 
which would decompose any  sulphide of gold or 
double sulphide of gold an d  iron. Sufficient 
nuggety  gold was seen to  ju stify  th e  deduction that 
th e  precious m etal co n ten t of th e  sulphides exists 
sim ply as norm al b u t m inute  m etallic grains, and 
th a t  th e  sulphides m ust be very  finely crushed to 
expose th e  gold to  th e  action  of solvents.

In  sum m arising th e  evidence, it -would appear that 
th e  q u a rtz  grains in  sand residues encase a very 
sm all am ount of th e  to ta l  undissolved gold. The 
highest assay  for th e  +  100 silica is 0-12 dwt. per 
to n  and  for th e  — 200 portion  th e  assay  is 0 -01 dwt. 
per ton . W ith  th e  p y rite , how ever, th e  case is very 
different, and  th e  d a ta  subm itted  indicate a gold 
con ten t descending from  131-6 dw t. per ton  in the 
+  48 py rite  to  5-87 dwt. per to n  in  th e  — 200 
product.

These te s ts  lead one to  th e  conclusion th a t if 
im proved recovery is to  be ob tained from  sand, it is 
unnecessary finally to  grind th e  whole bulk  of the 
residue, provided it is feasible to  rem ove the 
m ineralized portion  and  sub ject th a t  only to  in ten­
sive grinding.

Selective grinding of th e  pyritic-gold portion  of 
th e  " b a n k e t ” ore has been advocated  by 
W artenw eiler, Johnson, an d  W illey and  Ewing, 
and  a tten tio n  has been draw n to  th e  benefit
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obtained when applying selective grinding on 
account oi th e  accidental consortm ent of free gold 
and pyrite  due to  th e  system  of w ater classification 
in general use on the  R and. In  th e  Central 
M ining-Rand Group selective grinding, through the  
agency of th e  Johnson concentrators, has been 
adopted beneficially on th ree  reduction p lants.

Selective grinding has also been achieved a t  
several others of th e  m ines of th e  Central Mining- 
R and Mines Group by  th e  adoption  of m ultiple 
stage classification and closed circuit stage grinding. 
In th is way one or more tube-m ills are set aside to  
grind a  m ixture of relatively  fine quartz  and pyrite. 
Thus the  coarse quartz  is confined to  the  p rim ary  
tube-mills and  is no t present in th e  secondary 
grinding mills to  h inder th e  effective grinding of 
the finer m ixture of quartz  and  pyrite . I t  appears 
to  th e  au th o r th a t  when operating a  regrinding mill 
in closed circuit w ith a classifier, the  effect of the 
grinding on th e  particles of quartz  and  py rite  is 
such th a t a  selective concentration of the  pyrite , 
greater th a n  indicated  theoretically , takes place 
in the classifier, resulting in a relatively high pyritic  
product circulating  th rough  th e  tube-m ill con­
tinuously. This is illustra ted  in  th e  flow-sheet of 
Modderfontein E ast, where stage grinding, through 
the agency of tw o 20-ft. bowl classifiers was adopted 
in March, 1930. H ere a lthough th e  original feed 
carried only 2 -37%  FeS2, the  raked product from 
the bowl averages 5 -23%  FeS 2 and th a t  from the 
straight D orr classifiers in closed circuit w ith the 
regrinding mills averages 11-50%  FeS 2. At 
M odderfontein E ast, th e  nine m onths following 
the adoption of stage grinding gave a to ta l residue 
of 0-361 dwt. per ton  com pared w ith  0-448 dwt. 
for the  corresponding nine m onths of th e  previous 
year. However, th is  benefit m ust be largely due 
to the  fact th a t  during these tw o periods the 
percentage of — 200 in  th e  final pulp im proved 
from 69-1%  to  77-5% .

At the  D urban  Roodepoort Deep in Septem ber, 
1930, one of the  six tube-m ills was converted into 
a regrinder, leaving only five to  operate as prim ary  
tube-mills. The sand, norm ally passing to  th e  sand 
collectors, is now reclassified in a  hydraulic  V-

shaped box, the underflow constitu ting  the  original 
feed to  th e  regrinding mill. The outflow from the 
regrinder, a fte r passing over corduroy, is pum ped 
to  a hydraulic cone in closed circuit w ith the  mill, 
th e  underflow re tu rn ing  thereto . The overflow 
from the  cone grav itates to  th e  bowl classifier to  be 
reseparated in to  sand and slime. In  view of the  
fact th a t  th e  bowl classifier was brought in to  
commission only six m onths before the  adoption 
of regrinding, a com parison can only be made 
betw een the  results from those six m onths and the  
half year im m ediately following th e  adoption 
of regrinding. Such a  com parison shows th a t,  on 
account of increased tonnage milled, the  percentage 
— 100 in the  cyanide pulp dropped from 80-0%  
to  79-4% , b u t th a t  the  percentage — 200 im proved 
slightly, from 58-3%  to  58-6% . N otw ithstanding 
a very sim ilar ore value, the  residue im proved from 
0-337 dwt. per to n  to  0-297 dwt. An appreciable 
im provem ent in  th e  recovery by corduroy is 
disclosed, causing a reduction in the  cyanide pulp 
value. I t  is subm itted  th a t  th is reduction in 
residue, w ithout any  significant im provem ent in 
th e  fineness of grinding, emphasises th e  benefit 
to  be obtained from stage tube-m illing and selective 
grinding of th e  pyrite.

The foregoing inform ation  has confirmed the 
desirability  of selectively grinding the  pyrite . I t  
adds ano ther milestone to  th e  p a th  leading to  
im provem ent in economic extraction  by  revealing 
th e  na tu re  of th e  valuable particle  rem aining 
afte r trea tm en t. I t  confirms th a t  fu rther grinding 
renders the  residual gold available for rem oval by 
cyanide trea tm en t and points to  the  conclusion th a t, 
whereas bulk regrinding would be uneconom ical, 
the  application of selective grinding to  the  
m ineralized portion, often less th an  3%  of th e  
whole, m ight be m ade profitable. D uring the  course 
of the  work, extending well back over the  p ast two 
years, th e  line led to  m any  by-paths and o ther 
useful d a ta  were obtained. In  th is  connexion, 
th e  possibility of the  application  of reagents tending 
to  increase th e  solvent action  of cyanide, or, 
a lternatively , d isrup t th e  py rite  to  expose the  gold, 
has not been lost sight of.

M IL L IN G  A T  B R IT A N N IA
In  the  Canadian M in ing  and Metallurgical 

Bulletin for August W. G. H a tch  discusses the  
effects of recen t changes in the  milling practice 
a t B ritannia, which changes have resulted in 
m arked im provem ents in efficiency and costs. The 
practice in  1927 was fully described by H . A. Pearse 
in a paper appearing in the  same bulletin and full 
extracts of th a t  article  were given in th e  issue of 
the M a g a z i n e  for Decem ber of th a t  year. R eturning 
to  the p resen t paper, Mr. H atch  says th a t  during 
the past few years tw o m ajor changes have been 
made in p lan t equipm ent. The first of these was the 
elim ination of an  in term ediate  crushing stage by  
discarding tw o gyratory  crushers in favour of two 
Symons cone crushers. The la tte r  installation  now 
effects in  one stage a  g reater reduction th an  was 
form erly accomplished in two, th a t  is, by  th e  
gyratories together w ith  a set of rolls. The second 
im p ortan t change in equipm ent took place when 
the original M.S. flotation m achines were replaced 
by six F orrester pneum atic m achines, so th a t now 
the flotation d epartm en t -consists entirely of

m achines of th is type. A num ber of m inor changes 
and some further additions to  equipm ent have also 
been effective in raising p lan t capacity  and con­
cen tra te  grade, while m aking noticeable reductions 
in  tailing losses and  costs of ore trea tm en t.

C r u s h i n g .— E arly  in the  history  of the  present 
mill, the  segregation of the  slime portion of the 
original ore was p u t in to  effect. The ore, reduced 
to  6 in. by  a jaw  crusher situated  a t  the  mine, is 
passed over H um -m er screens, and  high-pressure 
w ater sprays placed above these screens wash the 
slimes and soluble salts from the  coarser portion 
of th e  ore. U ntil the  sum m er of 1930, th e  initial 
crushing was accomplished by  two gyratories 
operating in parallel and  delivering a 2 in. product. 
This m aterial, together w ith  th e  oversize from the 
washing screens, passed first to  a  set of 72 in. by 
20 in. rolls and th en  to  four sets of 54 in. by 18 in. 
rolls, the  final crushing resulting in a ball-mill feed 
of in. The capacity  of the crushing p lan t 
averaged 200 tons an  hour during the  year 1927. 
This ra te  has since been raised to  well over 300 tons
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an  hour, although  th e  size of the  ore from  the  
prim ary  jaw  crushing has rem ained the  same.

At th e  p resent tim e, the  ore from th e  receiving 
bins is fed by roll feeders to  a conveyor w hich 
discharges to  grizzlies of th e  rigid-grid ty p e  w ith 
openings of § in. The oversize passes to  tw o 5 |  ft. 
Symons cone crushers, which deliver a § in. product. 
The form er insta lla tion  of gyratories and  72 in. by 
20 in. rolls effected a  reduction  in  ore size from 
6 in. to  1 in ., plus a considerable am oun t of tram p  
oversize. The undersize from  the  grizzlies passes 
to  a bucket elevator and  thence to  launders, in which 
are baffles for a  m ore thorough separation  of the  
slimes and  soluble sa lts  from th e  coarse portion  of 
th e  ore. The w ashing screens on which th is  
separation  tak es place now consist of tw o 15 ft.

F i g . 1 .

by 4 ft. screens, having openings of ̂  in. This gives 
tw ice as m uch wet screening surface as was available 
form erly

The set of 72 in. by  20 in. rolls is now used in 
final crushing, together w ith  the  four sets of 54 in. 
by  18 in. rolls, the  five sets of rolls being in closed 
circuit w ith H um -m er screens which deliver a -fa in. 
product to  the  fine-ore bins. In  order to  tak e  care 
of th e  larger circulating load, th e  th ree  conveyor 
belts which handle th is  load were speeded-up from 
250 ft. a m inute in 1927 to  400 ft. a m inute  a t  the  
p resen t tim e.

The crushing p lan t is a t  th e  d isadvantage during 
th e  ra iny  season of having to  trea t wet, soupy ore, 
w ith  consequent added expense bo th  in labour and 
m aintenance. To cope w ith th is condition, one 
bin, reserved for storage of th is ore, discharges 
in to  a  surge ta n k  holding abou t tw en ty  tons, from 
which th e  ore, a fte r  p a rtia l rem oval of slimes by 
screening, passes to  a conveyor and thence to  th e  
grizzlies an d  cone crushers. Air gates on the  
ou tle ts of th e  bin and surge ta n k  enable th e  operator 
to  control th e  flow of ore and guard against spills.

Roll shells were form erly im ported , b u t a re  now 
m anufactured  a t  th e  local foundry. These shells 
contain  0 -5 %  carbon, 0 -7 %  m anganese, and 
0 -6 %  chrom ium , and  th ey  las t fully as long as the 
im ported  shells a t  a saving of m ore th a n  65%  of 
the  form er costs. L iners of m anganese steel for the 
Symons cone crushers, con ta in ing  12 to  14% 
m anganese and  1 -2%  carbon, a re  also m ade locally 
a t  a fraction  of th e  cost of th e  im ported  m anganese 
liner castings. L atheing  of roll shells an d  grinding 
of cone-crusher linings are done on th e  roll floor 
by  th e  repair-m en during slack hours. These 
factors all con trib u te  to  a  ve ry  im p o rtan t saving 
in  th e  cost of m aintenance.

F i n e  G r i n d i n g .— In  1927 th e  fine-grinding 
p lan t consisted of four p rim ary  an d  18 secondary 
ball-m ills in parallel, each of th e  la t te r  operating 
in closed c ircu it w ith a  D orr sim plex classifier. 
In  add ition , th ere  was one m ill which was used for 
regrinding of concen tra tes from  th e  flotation 
roughers. D uring th e  las t four years, tw o  prim ary 
ball-m ills have been added and  th e  concentrate 
regrinding p lan t has been enlarged by  th e  addition 
of an o th er mill, a d rag  classifier, and  a  bowl classifier. 
A tailings regrinding p lan t was constructed , b u t is 
no t in operation  a t  p resen t, as th e  finer ball-mill 
feed m akes regrinding of th e  tailings uneconomical 
a t  p resen t low copper prices. This p lan t consists 
of a hydrau lic  classifier, which separa tes th e  coarse 
m ateria l (plus 35 mesh) from  th e  m ill tailings, and 
a  d rag  classifier in  closed c ircu it w ith  a ball-mill. 
W hen th is  p lan t was operating , th e  reground 
m ateria l or drag  classifier overflow was returned 
to  th e  flotation circuit.

The grinding m edium  consists of steel balls, 
m anufactured  locally from  scrap rail. In  the 
p rim ary  and  secondary mills, in. balls are used, 
while re jects from  th e  upper mills a re  used in the 
tw o concen tra te  regrinding mills. The to ta l steel 
consum ption in  grinding averaged 2 • 50 lb. per 
to n  of ore m illed during 1930. The ball plant 
consists of tw o oil furnaces, th ree  stands of forming 
rolls, w ith  conveying idlers and  ball-forming 
m achine. The scrap rails, cu t to  10 ft. lengths, are 
h eated  in th e  furnaces to  a  w hite heat. A rod, 
a c tu a ted  by  a ir pressure, pushes th e  heated  rail 
to  th e  form ing rolls where i t  is draw n through 
and  shaped in to  cylindrical billets. The billet 
th en  passes to  th e  ball-form ing m achine. The 
capacity  of th is  p lan t is over 30 to n s pe r eight-hour 
shift. The cost of production  of th e  steel balls is 
considerably below th a t  recorded elsewhere for 
steel grinding media.

F l o t a t i o n .—The m ain  principles of flotation 
practice, as applied in  1927, have been retained. 
These include th e  separa te  tre a tm e n t of prim ary 
slimes and  th e  floating of a bulk  rougher concentrate, 
which is de-w atered or th ickened, th en  reground 
and  subjected  to  differential flo ta tion  in  three 
stages— first, a high-grade copper concentra te  is 
m ade ; second, th e  rem aining copper is floated 
in  a  m iddling product, which passes to  th e  head of 
th e  cleaning c ircu it ; and, finally, a  p y rite  con­
cen tra te  is recovered. Form er flo ta tion  equipm ent 
consisted of tw o 21-cell and  th ree  14-cell standard 
Spitz-type M.S. roughers, a 14-cell M.S. cleaner, 
and  aux iliary  Forreste r m achines. The auxiliary 
insta lla tion  included a 160 ft. m iddling machine, 
th e  py rite  p lan t consisting of tw o 30 ft. roughers 
and  a  12 ft. cleaner, and  a  70 ft. scavenging m achine 
which gave a  final trea tm e n t to  one-half of th e  mili 
tailings.

F l o w  S h c e t  
BRITANN I A, MILL Na

C r u s h in g  & FineGRinoing

1 4-500 Ton CoARSEOReB^S
2 1-500 Tom Wet Owe Bin
3 30 in-Convcvor
4 Washing E le vato r
5 Stationary GRrrZLlES
6 Z -5 ± ‘ 3 vnion4 Cone CrliSmEIS 
T 4-'« 15' Washing Screensa 4Z in  Conveyor 
9 4Z in  C onveyor 
kj 42 in Conveyor 
h  3 -HoMMcn D ry  5crcenS  
it  4 - 54'* 18" T ra y lo r  R o lls
13 I -  72V 19" Traylor RollS
14 30 in. Conveyor
15 30 in C onveyor
16 30 in C onveyor
IT 6-600 Tow Pine ORC Bins*
IB Drag Claisi h er -Primary 5limei 
(9 fe-fc'«ll' Priwiary Ball Mills
20 6' DRAG ClaSSiFiEA
21 18-5i'»  9'Secondary Ball M ill5
22 10- 5 *20' DoRR SlMRL-t*

Classifiers
23 Feed to F lo ta t io n  
(w) We igm to m cte rs



SEPTEM BER, 1932 181

At the  present tim e, flotation equipm ent consists 
entirely of F orrester pneum atic m achines, th e  to ta l 
length of which is close to  1,000 ft. In  place of the 
M.S. equipm ent, six new Forrester m achines were 
constructed and installed last M arch, of which 
three are 75 ft. long and three 100 ft. long. The 
roughers consist of one 100 ft. m achine for trea tm en t 
of prim ary slimes, and tw o 100 ft. and one 75 ft. 
machine which receive th e  ground pulp from the 
classifier overflows. A longer trea tm en t of the  ore 
is m ade possible by  th e  g reater capacity  of the  
present installation , resulting in m arked im prove­
ments in tailings on bo th  the  p rim ary  slimes and 
ground portions. I t  is estim ated  th a t  th e  present 
capacity is 7,500 tons daily, or 1,500 tons greater 
than th a t of the  M.S. equipm ent, and th is increase 
was effected by utilizing exactly  th e  same floor space.

Total scavenging of m ill tailings is now carried 
out in tw o 70 ft. m achines. The low-grade con­
centrates from th is  operation, together w ith the 
concentrates from th e  ta il ends of the  roughers, 
are trea ted  in one of th e  new 75 ft. Forresters to  
remove excess gangue before th ey  unite  w ith the  
higher-grade rougher concentrates. These rougher 
concentrates now pass to  a drag  classifier, the  over­
flow from which is de-watered in a series of Dorr 
thickeners. The settled  m ateria l from the  thickeners 
uniting w ith the  oversize from the  drag classifier, 
is ground in tw o ball-mills, one of which is in closed 
circuit w ith a second drag  classifier, the  other in 
closed circuit w ith a bowl classifier. The reground 
m aterial is pum ped to  a 75-ft. cleaner. Here a high- 
grade copper p roduct is floated, th e  tailings passing 
in tu rn  to  a 160-ft. m iddling m achine, where the  
remaining copper is floated, thence to  the pyrite  
p lant, which, as in 1927, consists of tw o 30-ft. 
roughers and  a 20-ft. cleaner for recovery of the  
iron concentrate.

A second stage has been added to  the  copper

cleaning operation. The concentrates from the 
75-ft. m achine are now re-cleaned in  a 30-ft. 
Forrester, which has resulted in an  increase in 
grade of approxim ately  2% . Tailings from th is 
m achine, in  common w ith  all o ther m iddling 
products, un ite  w ith  the  rougher concentrates 
entering the  thickeners. Air is supplied a t  a pressure 
of 2 lb. per sq. in. a t  the  source by tw o Connersville 
blowers, each having a capacity  of 20,000 cu. ft. 
per m inute. A spare blower is occasionally used to  
augm ent pressure and  volume.

The oils and reagents, in general, are th e  same as 
form erly, except th a t  the  use of a  num ber of 
auxiliary  reagents has been discontinued. Lim e is 
added to  the  ore a t  th e  grinding mills to  m ain tain  
a slight a lkalin ity  in the  roughing circuit and  also 
to  the  rougher concentrates prior to  regrinding, 
in  order to  re ta rd  flotation of th e  pyrite  in  cleaning. 
About 1 lb. of lime is used per ton  of ore treated . 
The fro ther is steam -distilled pine oil, of which 
a to ta l of 0 131b. per ton  of ore is used. The 
collector is potassium  x an tha te , which is also used 
to  reactivate  the  pyrite , consum ption averaging 
0-04 lb. per ton . Aerofloat to  the  am ount of 
0-01 lb. per to n  is also used as a collector.

A short description of th e  change from  M.S. 
to  Forrester equipm ent is given. The form er 
m achines, which had  been in use since the  present 
mill s ta rted  operations, were arranged in tw o rows, 
each of which contained one 21-cell and tw o 14-cell 
m achines. I t  was proposed to  use th e  same floor - 
space for six new Forrester m achines and these were 
to  be placed in th ree  rows, each row consisting of 
one 75-ft. and  one 100-ft. machine. The new 
m achines were constructed a t  th e  shops in sections 
of 15 and 20 ft. A dvantage was taken  of a tw o-day 
shut-down on M arch 16-17 to  dism antle and remove 
one of th e  21-cell M.S. roughers, and  instal a 75-ft. 
Forrester m achine in its place. B y th e  m orning

s e c t i o n a l  v ie w  o r  F o r r e s t e r  m a c h i n e :

F in a l  J O ' o f  r o u q h e r s  e q u ip p e d  w i th  f r o t h  s h im m e r s  
to  k e e p  /</>■» c /c a n  a n d  As a i d  in  r e c o v e n n q  c o a rse  m in e r a l

A ir  c o n s u m p t i o n  — 5 3  c u .  f t -  p e r  m m .
p e r  / m e a r  f o o t  o f  m a c h m e  

A ir  p r e s s u r e  — /‘9 to  h 7  lb s  p e r  s q .  in .
Diam  of Header—  IO in. f ir s t  /O ft

— Q m  m i d d l e  o f  m a c h i n e
— 6 m . t a d  e n d

S p o c m q  o f  £  m  d r o p  p i p e s
—  Z - p  , n .  f , r s t  IO  f t
— 2  ^  i n .  r e m a i n d e r

D r o p  p i p e s  o r e  c o v e r e d  w i t h  r u b b e r  s l e e v e s  
w h i c h  e x t e n d  5  m . b e l o w  b q t t o m  f i n d  

S p o c m q  o f  i r o n  s u p p o r t s  
— 6 -ft

A r r o w s  i n d i c a t e  c i r c u l a t i o n '  o f  p u l p

F i g . 3 .
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of M arch 18 th is  m achine was in operation as 
a  rougher. D uring the  following days, th e  o ther 
M.S. m achines were rem oved, one by one, and  each 
replaced by a Forrester. The last was rem oved on 
April 2, and  a few days la te r th e  entire  Forrester 
p lan t was installed and  operating. Thus the  change­
over was com pleted in ju st slightly over tw o weeks, 
and  was effected w ithou t any  drop in  tonnage or 
in te rrup tion  of regular operation.

T h i c k e n i n g .— The original D orr th ickeners were 
th ree  in num ber, each having a d iam eter of 44 ft. 
Two other thickeners have been added in  recent 
years, one 60 ft. and  th e  o ther 20 ft. in  diam eter. 
All thickeners, excepting th e  sm allest, are used to  
de-w ater the  rough concentra tes prior to  regrinding 
and m ake a  clear overflow to  waste. The 20-ft. 
tan k  thickens th e  final re-cleaned copper con­
cen tra te , which is filtered by  tw o  6-leaf Am erican 
filters and thence passes to  concen tra te  storage.

F o r r e s t e r  versus M.S. O p e r a t i o n . — The 
Forrester flotation m achine has shown several 
advantages over th e  M.S. m achine in th e  trea tm en t 
of B ritann ia  ores. I t  is sim pler in operation, 
requiring only one ad ju s tm en t, th a t  of w ater level, 
as com pared w ith a  sim ilar ad justm en t on th e  M.S. 
machine together w ith  a separate ad ju s tm en t on 
the  ta il gate of each cell. The Forrester m achine, 
requiring fewer adjustm ents, or being more 
au tom atic  in  operation th a n  th e  M.S. m achine, 
needs less labour from an operating  standpoint. 
The pine-oil consum ption has dropped considerably 
since th e  change to  F orrester operation. D uring

the year 1930 and  for th e  first th ree  m onths of 
1931, w ith  M.S. operation, an  average of 0-23 lb. 
of pine oil was used per ton  of ore milled. This 
figure com pares w ith  a  consum ption of 0 ■ 13 lb. per 
ton  for recent m onths w ith  th e  F orreste r installation, 
representing  an  annual saving of approxim ately 
$13,000. A saving in  pow er has also been effected. 
A pproxim ately  700 h.p. were form erly consumed 
for th e  M.S. m achines an d  aux iliary  Forresters, 
while 500 h.p. are now required to  drive th e  three 
blowers, which serve all flo tation  m achines. The 
annual saving from  th is  source am ounts to 
approx im ate ly  $5,000, while th e  lower m aintenance 
and  repair cost, averaging ab o u t 0 -3  cents per ton, 
will account for a n  add itional econom y of a t  least 
$6,000 yearly.

A steady  im provem ent in concen tra te  grade has 
been obtained during th e  last tw o or th ree  years. 
A dditional concen tra te  regrinding equipm ent in 
1929 m ade possible th e  finer grinding and  more 
thorough conditioning of th e  rougher concentrate 
prior to  m aking a  separation  of th e  copper from the 
pyrite . This resulted  in  a su b stan tia l increase in 
grade, followed in 1930 by a fu rth er increase to 
approxim ate ly  26%  which was prom oted by the 
re-cleaning of th e  p rim ary  copper concentrate. 
Since th e  Forresters have been installed , th e  grade 
has again risen  to  an  average of approxim ately 
27 -5% , so th a t  th is  in sta lla tion  can  be credited 
w ith an  im provem ent in concen tra te  grade of about 
H %  over th a t  ob tainab le  by  m eans of M.S. 
m achines.

D R IL L  S T E E L

The efficiency of hollow drill steel is discussed 
by  R. H. D avis in th e  Canadian M in in g  Journal 
for August. The au th o r refers to  th e  economic 
im portance of hollow drill steel and  the  im prove­
m ent in rock drill design and  goes on to  say th a t  
the  efficiency of such steel depends upon the  depth  
cu t per b it and  its  ab ility  to  w ithstand  reforging 
and re-hardening. The design of th e  b it and  the  
efficiency of th e  heating  and  hardening have 
a direct bearing on th e  drilling perform ance. This 
is brought abou t by  th e  in telligent supervision in 
the  blacksm ith shop, b u t obviously as a  first 
requirem ent th e  steel used m ust have the  necessary 
quality  and th e  shanks and b its designed to  best 
m eet the  drilling conditions.

The question of efficiency of hollow drill steel 
has received m uch stu d y  and  there  is a considerable 
am ount of inform ation available based on work 
carried ou t by different investigators. The efficient 
use of hollow drill steel depends on several factors 
and th e ir  inter-relationship. The first consideration 
is th e  ty p e  of rock to  be drilled—th en  th e  machine 
to  be used. The hollow drill b ar ready  for use 
incorporates several factors directly  influencing 
its efficiency. F irst there  is the  question of size and 
section of steel to  be used, also th e  ty p e  and  design 
of th e  shank and the  bit. All of these are m ost 
im p o rtan t, and anyone w rongly ad ap ted  to  the  
conditions existing m ay have a de trim en tal effect 
on results obtained.

C onstant efforts are directed tow ards the  
reduction of th e  size of th e  steel. The transverse  
section of hollow drill steel m ay  be round or 
polygonal. Drill steel of a polygonal section has, 
however, proved itself stronger th an  steel of a round

section. The use of th e  anvil block or ta p p e t machine 
necessitates th e  use of polygonal steel and 
experience from m ines all over th e  world points 
d istinc tly  tow ards th e  polygonal section as being 
far superior to  th e  round section from th e  strength 
point of view. A nother d is tin c t adv an tag e  of the 
polygonal section over th e  round  is no ted  in the 
shank end of th e  steel. M uch a tte n tio n  has been 
devoted to  th e  problem  of finding a  completely 
sa tisfac to ry  unforged sh an k  as i t  has been con­
clusively proved th a t  th e  long life of a shank  is more 
due to  th e  absence of forging th a n  to  th e  design 
of th e  shank.

M odern shanks now used a t  large m ines have the 
following ad v an tages :—

1. No forging.
2. Simple and  cheap to  m ake and  m aintain.
3. Good a lignm ent in  th e  chuck.

A m achined or unforged shank  m ust be m ade of 
polygonal steel (hexagon, q u a rte r  octagon, or 
square). A hexagonal section allows th e  use of the 
sm allest b it and the  size of th e  b it is of th e  greatest 
im portance, because obviously— oth er th ings being 
equal—th e  drilling speed increases as th e  size of the 
b it decreases. The sm aller th e  size of th e  steel used, 
th e  sm aller the  b it possible w hich d irec tly  affects 
m achine m aintenance.

I t  is, of course, necessary to  ta k e  hardness of 
rock in consideration when reducing th e  size of 
th e  steel used. If  steel of too  sm all a  cross section 
is used, th e  b a r will b reak  m ore freely and  thus 
cause unnecessary  delays. R esults u nder these 
conditions are som etim es ascribed to  th e  fact th a t 
th e  drill is no t rigid enough and  th e  blow of the
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piston  is lost in th e  “  whip ” of th e  steel. As the  
quality  of hollow drill steel is im proved, th e  rigidity  
of th e  drill of sm aller size is im proved. The use of 
sm aller sectional steel of course m eans a considerable 
saving of labour and  tim e in th e  shaft, and 
d istribu tion  under ground is easier because of the  
sm aller weight handled. T here is also a considerable 
saving in th e  forging of a sm aller sized b it, as it 
requires less fuel w ith  a  g reater num ber of bits 
forged and  h ea t trea ted  per shift.

S h a n k s .—There a re  th ree  types of shanks in 
common use to -day— th e  lugged shank, the  collar 
shank, and the  lugless or collarless shank used w ith 
anvil or ta p p e t block m achine. W ith  all types it is 
necessary to  keep th e  d iam eter w ithin close lim its 
so th a t th e  shank will slip in to  the  chuck bushing 
freely w ith a m inim um  of clearance. The length of 
the shank has a direct bearing on both  th e  drilling 
speed and th e  over-all efficiency as well as on its 
life. T ests have been m ade to  prove th is , th e  longer 
shank, having a b e tte r fit in the  chuck and therefore 
being less liable to  wobble, gives b e tte r  guidance, 
and transm its th e  blow of th e  piston  more d irectly  
to  th e  b it end of th e  drill. The use of th e  long shank 
seems to  indicate increased drilling speed and  it 
also decreases the  m achine m aintenance cost. This 
decrease is no doubt due to  b e tte r  alignm ent, 
resulting in longer life of pistons, bushings, ro tation  
sleeves, guide nuts, pawls—and generally all the  
p a rts th a t  go to  m ake up th e  ro tation  gear.

Records kep t of all drill steel breakages, giving 
not only th e  to ta l num ber broken as com pared 
with th e  num ber sharpened, b u t also the  locations 
of th e  breaks, show th a t  a large num ber of the  
breakages tak e  place in the  forged p a r t  of the  bar. 
Efforts have been m ade to  reduce th e  num ber of 
breakages by subsequent h ea t trea tm en t in an  
a ttem p t to  restore th e  steel to  th e  ' ‘ as rolled ' ’ 
condition ; b u t th is is an  expensive operation, and 
is therefore no t very  practical. The proper w ay to  
obtain longer shank life is by  directing efforts 
tow ards proper practice in th e  forging. G reat 
effort has been m ade to  im prove the  life, of the  forged 
shank steel, b u t th e  possibilities of using unforged 
shanks have been receiving m ore and  more 
a tten tion . E x tended  te s ts  have been carried out, 
and different types of unforged shanks have actually  
been adopted  as standard  by  several large mines 
w ith highly encouraging results.

The lugless or collarless shank used on hexagonal 
or qu arte r octagon steel w ith  an  anvil block 
(tappet) m achine undoubtedly  reduces the  shank 
breakages under ordinary  working conditions. The 
drilling speed w ith  th is  ty p e  of shank, however, is 
five to  ten  pe r cen t slower th an  w ith collared shank 
steel. This decrease is m ainly  due to  th e  anvil 
block absorbing a portion  of th e  blow of the  
piston.

B i t s .—The design of the  b it to  su it rock con­
ditions is m ost im portan t. The shape of the  cu tting  
edges can be modified in a num ber of ways, and the 
degree of penetra tion  can be regulated by  changing 
the angle of the  cu tting  edge. This has a  direct 
bearing on th e  cu ttin g  speed of th e  b it. A cu tting  
edge of 90° appears to  be the  best angle for the  
great m ajo rity  of rock conditions, a lthough in very 
soft rock a 120° cu ttin g  edge has proved more 
effective.

The dep th  of penetra tion  can be regulated by 
varying th e  length of the  cu tting  edges. A chisel 
bit will have half the  length of cu tting  edge of a cross 
bit of th e  sam e gauge. A chisel bit, of course,

m ust dissipate m ore energy per un it length th an  
th e  cross b it, and  for th is  reason the  chisel has 
a  higher ra te  of penetration  in some classes of rock, 
b u t o ther factors m ake it less desirable for general 
use th an  a cross bit. A six-point bit, on the  other 
hand, has fifty per cent g reater cu tting  edge th an  
a cross bit, and  consequently a sim ilar percentage 
of reduction in energy absorbed per un it of length. 
This ty p e  of b it is particu larly  suitable for softer 
rocks and for hand ro ta ted  rock drills. The six- 
point b it, however, has poorer cleaning qualities 
th an  th e  cross bit.

Because the  length of the  cu tting  edge has 
a m arked influence on the  degree of penetration, 
the  size of th e  b it is of th e  g reatest im portance as, 
obviously—other things being equal—the drilling 
speed increases as the  size of the  b it decreases. 
Increases in drilling speed will be obtained by 
reducing th e  size of the  bit. A ctual te s t results 
from  changing the  size of the  b its on J in. round 
jackham m er steel from 1£ in., lg in., 1 ^  in. to  
ljj in., l j  in., and lg in., show th e  reduction in the 
volume of th e  hole being drilled to  be 15%. A com ­
parison of the  average drilling speeds before and 
a fte r th e  a lte ra tio n  shows th a t  th e  actual drilling 
speed of the  m achine on running tim e was increased 
by 49% , and  on th e  over-all tim e by  31%.

The facts and figures given in th e  previous 
paragraph  above are considered to  be im portan t, 
and it is believed th ey  indicate the  real problem  
to  be solved by th e  detachable bit. The design 
of the  detachable b it m ust no t require an  increase 
in the  diam eter of the  b it because we know th a t  
increased diam eters m ean greatly  increased losses 
in efficiency.

F o r g i n g  a n d  T r e a t i n g .— The b e tte r the  b it 
stands up and keeps sharp the  greater the  cushioning 
effect on th e  ham m er blow, th e  less breakage of 
drill steel, as well as m achine p a rts  ; less delay, 
fewer lost holes and  greater o u tpu t per m an and 
m achine. The proper forging and hardening of bits 
and shanks is therefore a po in t of th e  utm ost 
im portance, and throw s indirectly  a  vivid light on 
the  im portance of using a drill steel th a t  is easy 
to  forge and harden. The dom inant influence of 
the  hum an elem ent on th e  forging and hardening 
m akes it especially desirable th a t  the  steel m ay be 
forged and h ea t trea ted  w ithin as wide a tem perature  
range as possible above the  critical po in t w ithout 
coarsening th e  structure. The ex ten t of th is  range 
denotes th e  "  fool-proof ” character of the  steel. 
The fact th a t a drill steel has often to  spend a longer 
tim e in the  furnace for re-sharpening purposes 
th an  the  tim e it is used in actual drilling, is w orth 
tak ing  in to  consideration. The steel is subjected to  
fatigue not only from repeated blows of th e  machine, 
b u t also from repeated heatings. In  order to  
facilitate the  difficult and delicate task  of the  b lack­
sm ith  a high-grade drill steel should be required to  
w ithstand  a great num ber of re-sharpenings w ithout 
losing its “ body .” I t  should be easy to  forge and 
to  have a wide hardening range.

W hen heating  to  forging-heat it is of the utm ost 
im portance to  proceed uniform ly and slowly in 
order to  avoid strains and cracks in the m aterial. 
A uniform  tem perature  on the  surface of the  bit 
or shank is no guarantee of th e  full penetration  of 
heat stra igh t through, and the  steel should, th ere ­
fore, alw ays be allowed to  rem ain for a certain  tim e 
a t  full forging heat, to  m ake sure the  b it and  shank 
are thoroughly heated. Should the heating not be 
thorough, the  p lastic ity  of the surface and core
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m ay v ary  so m uch th a t  th e  m ateria l m ay  crack 
in forging, or, a t  least, set up serious in ternal 
strains.

The proper tem p era tu re  to  which the  steel should 
be heated  for forging depends to  a g reat ex ten t 
upon th e  speed of th e  sharpener, an d  th e  skill of 
th e  operator. The forging should be com pleted as 
close as possible to  th e  critical tem p era tu re . A low 
finishing tem p era tu re  produces a fine-grained 
structu re  suitable for hardening. If th e  m echanical 
working is stopped a t  any  tem pera tu re  above the  
critical point, th e  crystal grow th will proceed from 
th a t  po in t un til th e  critica l po in t is reached. I t  is, 
therefore, poor practice to  h ea t th e  steel to  
the  highest tem p era tu re  possible, th en  complete 
the  forging while th e  steel is still very  h o t and 
th ereafte r allow th e  steel to  cool over a  considerable 
tem p era tu re  range before th e  critical range is 
reached. Such a steel shows a very  coarse structure , 
and  is unsuitable for th e  following hardening process. 
M echanical working of th e  steel below its critical 
tem pera tu re  deform s the  grain struc tu re  and im parts 
to  the  steel undesirable qualities of brittleness.

I t  will be apparen t, therefore, th a t  drill steel 
m ust be com pletely forged before th e  lower lim it 
of th e  critical tem pera tu re  is reached. Com pleting 
th e  forging a t  too  high a  tem pera tu re, as well 
as com pleting th e  forging below th e  critical 
tem pera tu re , will invariab ly  increase th e  am ount 
of b it or shank breakage, due to  th e  coarse s tru c tu re  
existing a t  th e  forging tem pera tu re  no t being 
sufficiently refined or else to  in te rnal stra ins and 
brittleness caused by cold working.

F a t i g u e .— W hen a steel has broken once in 
service there  rem ains relatively  little  useful life in it. 
A te s t to  prove th is m ight be quoted. Three series 
of steels were used. The drilling was continued w ith  
th e  steel a fte r it  had  failed in  service due to  fatigue 
and  footage drilled u n til th e  first, second, and  th ird  
failure was recorded an d  p lo tted . F rom  th is  te s t 
and  from  observations a t  m ines all over th e  world, 
the indications are th a t  steel is, a fte r th e  occurrence 
of the  first failure due to  fatigue, no t fit for service. 
Therefore, if a  drill steel has failed in service due to  
fatigue it  is doubtfu l if i t  is good econom y to  
re-shank or re-b it th is  piece and p u t it in to  fu rther 
service. Of course, steel m ay  break  because of 
causes o ther th an  fatigue and  such steels possess 
fu rth er usefulness.

S M E L T IN G  A N T I M O N Y
In  th e  August issue of th e  M a g a z i n e  full ex tracts 

of an  article  describing an tim ony  sm elting practice 
in California by  W. Brazenall, which appeared  in 
th e  Chemical Engineering and M in ing  Review  of 
M elbourne for June 6 were given. In  th e  same 
paper for Ju ly  5 Mr. Brazenall goes on to  describe 
practice  in  New South W ales. H e says th a t  in 1925 
the  Hillgrove, M etz Gold M ining and  Sm elting Co. 
was form ed to  work th e  deposits of an tim ony  in 
th e  Hillgrove d istric t of N.S.W . for th e  production  
of s ta r antim ony, the price a t  th e  tim e being 
in th e  v icin ity  of £100 per ton. The w riter obtained 
a  lease of th e  Freehold m ine a t  H illgrove, on which 
were tw o reverberato ry  furnaces and  flues and  
sm oke-stack. The furnaces were repaired  and  a  new 
oxidizing u n it added, 3 ft. by  5 ft. by  10 ft., and  
all connected to  condensing cham bers and  flues, 
a t  the  end of which was an exhaust fan driven by 
a  6-h.p. super-Diesel engine.

In  view  of w hat is said above, i t  is also very 
doubtful if it  will pay  to  weld up broken drill steel, 
which is a  practice carried ou t a t  some mines. 
Tests have been carried  ou t in order to  ascertain  
th e  life of welded steel (welded in electric b u tt 
welder) as com pared w ith  its  original life (before 
th e  first break). In  these te s ts  care w as tak en  to 
weld tog e th e r th e  sam e pieces as were originally 
together in the  unbroken  steel, so th a t  every  portion 
of each steel had  perform ed th e  sam e am ount of 
work. In  passing it  m ight be m entioned th a t  in 
actual working practice  broken steel is alm ost 
invariab ly  m ixed up, so th a t  steel broken the  first 
tim e m ay be welded to  steel which m ay  have 
been broken m any  tim es. The figures obtained in 
te s t are therefore p robab ly  m uch b e tte r  th an  those 
ob tained u nder ac tu a l w orking conditions. The 
resu lts of th e  te s ts  show th a t  th e  life of welded 
steel is very  short w hen com pared w ith  its original 
life (prior to  th e  first break), and  i t  is no t good 
econom y to  weld and  re-weld broken  steel. The 
loss of life of welded steel is m ain ly  due to  th e  fact 
th a t  th e  whole length  of th e  pieces of steel to  be 
welded are fatigued. The ind ica ted  life of welded 
steels therefore agrees fairly  well w ith  th e  average 
"  second life ” obtained in th e  fa tigue te s t on drill 
steel. T he loss of life th rough  welding itself is 
found to  be ab o u t 60 to  70% .

R e c o r d  o f  S t e e i , B r e a k a g e s .— T here is no 
d o ub t th a t  m ost m ines keep a record of steel 
breakages. How ever, th e  breakages, as a  rule, 
are n o t expressed in  a s tan d ard  m easure, and  the 
resu lts a re  therefore  n o t d irec tly  com parable. 
Furtherm ore, i t  appears to  be frequen tly  and 
erroneously assum ed th a t  th e  steel breakages 
expressed as a  percentage of th e  steel used—i.e. 
sharpened daily, can be used as a m easure of the 
re la tive  m erits of various b rands of steel. There 
seems, however, to  be one “  correct ” ra te  of 
breakages, nam ely, th e  sam e ra tio  as daily  footage 
drilled bears to  th e  "  steel life .” For exam ple, if 
th e  average daily  footage drilled p er steel and  the 
average life per steel a re  2 ft. and  100 ft. respectively, 
th e  daily  breakages m ust be 2%  if th e  average 
condition of th e  steel is being m ain ta ined  a t  a fixed 
level as outlined above. If th e  breakage figure is 
persisten tly  above or below th e  "  correct ” figure 
it shows th a t  th e  assum ed life per steel is greater 
or sm aller th a n  th e  tru e  life respectively.

IN N E W  S O U T H  W A L E S
A bag-house holding 20 woollen bags was built 

to  recover th e  oxide from  th e  oxidizing furnace. 
The bags, 13 ft. long by  20 in. d iam eter, were made 
of woollen clo th  woven 20 th read s  to  an  inch. The 
fum e contain ing  S 0 2 and  an tim o n y  trioxide was 
draw n from  th e  top  of th e  burn ing  charge by the 
exhaust fan and  th en  discharged in to  th e  cham bers 
below th e  woollen bags. E ach  of th e  cham bers 
was fitted  w ith a  valve. The bags w hen being shaken 
were deflated by  first sh u ttin g  th e  valve and  then  
gently  shaking th em  by oscillating th e  beam  which 
was hung on th ree  links from  th e  cross beam s fixed 
on th e  wall p lates to  ca rry  th e  bags. T he bags 
were connected to  th e  cham bers by  pipes a t  the 
top  of th e  cham bers, and  hung from  a beam  th a t 
extended 3 ft. outside th e  building, and  to  which 
a handle  secured on th e  end ex tended  dow n to 
w ithin reach of th e  operator, so th a t  he could shut 
th e  valve, and  a fte r ab o u t a m inute , shake th e  bags
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and so rem ove th e  coating of oxide inside them  
which fell in to  th e  cham ber below. In  order to  cool 
the gases before reaching the  bags, cold air was 
drawn in to  th e  flues, and the  tem pera tu re  kept 
about 100° to  150° F.

The ore was chiefly sulphide of antim ony and 
was weighed and  m ixed w ith  coke. The furnace, 
having been filled w ith  fuel and brought to  a bright 
red heat, was th en  charged. The charges consisted 
of 2£ cwt. of ore mixed w ith sufficient fuel and  were 
charged evenly over th e  furnace every half-hour. 
As the  clinker w as form ed from the  residue of the  
coke and ore, it was rem oved through portholes 
placed for th e  purpose. After a week's constant 
run, the  cham bers and  flues were cleaned out, and 
the oxide stored and  reduced in the  reverberatories.

The reverberato ry  furnace for reducing the  oxide 
was 7 ft. by  5 ft. hearth  m easurem ent and  was 
fitted w ith a  charging door on th e  side and  a door 
on the  end for slagging and working th e  b a th  in 
the furnace. The oxide was weighed in to  half-ton 
charges and  m ixed w ith  carbon and  soda and 
charged on to  th e  hearth , a fte r it had been brought 
to a bright red heat. The furnace was fitted with 
a grate for burning 5-ft. wood, th e  flame passing 
over the  charge and being draw n through the  flues 
to the bag-house. After several charges were sm elted 
the m etal was skim m ed off and a clean flux added 
to remove any  im purities. The m etal was then  
brought to  th e  proper tem pera tu re  to  star.

The flux furnace was 4 ft. by  3 ft. ; it was heated  
by wood fuel, and  kep t a t  a low tem perature. I t  
was tapped  in to  a large slag po t and  ladled out by 
small ladles in to  the  m etal ladles ju st before pouring. 
The m etal ladles were placed under the  ta p  hole 
of the m etal furnace, one on the  floor and the  other 
on bars above it, close to  th e  spout of th e  furnace. 
Then the  b a r was draw n, allowing the  m etal to  
flow in to  th e  ladles, in to  which enough flux had 
been poured to  cover tw o bars.

The moulds, 10 in. by  10 in. by  3 in., were placed 
in rows adjoining each o ther and  a gate of 
iron was placed above them  with a hole a t  each end

reaching to  the  cen tre  of the  moulds, so th a t  both 
m oulds were poured sim ultaneously. The flux 
floating on top  of the  m olten m etal flowed in to  the  
mould w ith the  m etal, th u s com pletely covering it. 
This is essential for starring  the  m etal as it excludes 
th e  a ir from it. This m ethod of pouring th e  m etal 
was devised by the  w riter a t  th e  works of the 
W estern M etal Co., H arbor City, California, a fter 
a  g reat deal of experim enting, in order to  avoid 
ladling from the  furnace w ith  iron ladles, as they  
soon w ear out and burn  away, the  iron then  going 
in to  th e  m etal.

In  1926 th e  Hillgrove, Metz Gold Mining and 
Sm elting Co. w ent in to  liquidation. The w riter 
bought th e  concern and th e  Brazenall Mining and 
Sm elting Co. was form ed w ith th e  object of 
purchasing th e  M athews m ine a t  Burrapine, the  
ores being brought around by rail to  Arm idale 
and  th en  on to  Hillgrove to  be sm elted. After 
operating some tw o years it was decided, as H ill­
grove ore supplies were of no im portance, to  remove 
the  p lan t to  Burrapine. The w riter designed th e  p lan t 
and  i t  was com pleted in Novem ber, 1928. The plant 
consists of an  oxidizing furnace 3 ft. by  4 ft. by 
10 ft. w ith  a capacity  of 24 tons per week. The 
reverberato ry  is 10 ft. by  7 ft. on th e  hearth , and 
is fitted w ith a grate for 5-ft. firewood. The flux 
furnace is 4 ft. by  3 ft. and  fitted  w ith  5-ft. grate 
for burning wood fuel. The bag-house contains 
25 bags and is fitted w ith large cham bers enabling 
the  p lan t to  run  tw o weeks, if necessary, before 
cleaning up. A large shed adjoins to  store the  oxide 
before and whilst reducing it to  m etal. Gas coke 
is used in the  oxidizing furnace.

The m ine is situated  abou t 2 miles aw ay on 
P urga to ry  creek, so th a t  th e  ore is brought direct 
from m ine to  sm elter, th e  vein varying from 3 in. 
to  3 ft. A t th e  tim e of w riting there  is a very  large 
body of ore supplying th e  furnaces, besides which 
four other m ines contribute to  th e  ore supply. The 
ore is a  very  clean high-grade sulphide, free from 
im purities and th e  m etal produced is equal to  the  
best English.

S H R I N K A G E  S T O P IN G
The evolution of shrinkage stoping and its place 

among m odern m ining m ethods a re  discussed by 
R. K. W arner in  th e  Canadian M in ing  Journal 
for July. The au th o r says th a t  shrinkage stoping 
together w ith its  synonym s, "  b a tte ry  stoping,” 
the " l a y  system ,” "m ag a z in e  m ining,” once had 
a ra ther definite m eaning, b u t m odern modifica­
tions have m ade it difficult to  say w hat shrinkage 
stoping is, and  where i t  ends and caving begins. 
This confusion is well illustra ted  by Inform ation 
Circular 6293 of th e  U nited S tates B ureau of 
Mines, which includes a t  least five d istinct m ining 
systems under its  title  “ Shrinkage S toping.” 
Basically, .shrinkage stoping m eans a system  of 
mining where a large p a r t  of th e  ore is left as broken 
until th e  stope is finished, th is  reserved ore being 
used to  support th e  m iner and his equipm ent while 
he is drilling th e  back. The fundam ental reason for 
leaving th e  broken ore in  the  stope then  is to  obviate 
the need for th e  in troduction  of o ther means, such 
as stulls, square-sets or filling, for getting  th e  m iner 
up to  th e  back. So used, th e  system  requires ra th e r 
rigid conditions. The walls m ust be strong or else 
they will spall off as th e  ore is drawn, and dilute

th e  ore to  a poin t where th e  m ethod m ust be 
abandoned. (Cf. present trend  in th e  O ntario Gold 
Mines.) The ore itself m ust be strong since th e  m iner 
works under it  and there  is little  or no opportun ity  
to  furnish support other th an  th a t  of th e  broken ore. 
T he cost of support of th e  m iners by  broken ore 
(interest loss, m etallurgical loss due to  dilution, 
oxidation, etc.) m ust be less th an  a lte rn a te  systems. 
The ore m ust be of uniform  grade, as there  is no 
o pp o rtu n ity  for sorting in th e  stope. The ore-fcody 
m ust n o t contain  w aste horses unless th ey  can be 
left unbroken. The foot-wall should be regular 
and  preferably steep so th a t  th e  ore will flow to  
th e  level below w ithout th e  need for ore passes 
through rock. The ore m ust no t pack or oxidize 
unduly while being stored in th e  stope. Some of 
these requirem ents still persist for the  modern 
variations, bu t others have ceased to  be im portant. 
Shrinkage stopes often require subsequent filling 
if th ey  are to  rem ain open for a long period after 
drawing.

There are now a t  least nine variations of mining 
system s sta rtin g  w ith typical shrinkage stoping, in 
which all th e  ore is broken by the  use of explosives,
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and  ending w ith  undercu t caving, where explosives 
a re  used to  tak e  off one slice only and  th e  rem ainder 
of the  ore caves in to  th is  undercu t slice. The change 
in  passing from  one of these system s to  th e  nex t is 
slight. In  order these a re  as follows :—

1.— Straigh t shrinkage stoping as practised  in 
veins narrow  enough not to  require transverse  
vertical pillars. All th e  ore is broken by  explosives, 
and  th e  requirem ents for successful use a re  as 
above. The system  is ad ap tab le  to  ore-bodies of 
an y  tenor.

2.— Same as (1) except th a t  some or m uch of 
th e  ore is broken by caving. A t A laska G atineau 
(Peele, p. 674) m ost of th e  ore is allowed to  cave 
from  th e  back a fte r a  narrow  shrinkage stope has 
been carried up  th e  foot-wall. In  some o ther 
m ines cheap breaking in  shrinkage stopes is obtained 
by driving th e  sides or ends of a stope more rap id ly  
th an  th e  central portion, th u s c reating  a belly of 
ore which eventually  falls under its own weight, 
and  which m ay  th en  be a ttack ed  from  above.

3.—The m iners are removed from  th e  broken ore 
under th e  back end placed e ither in  horizontal 
openings (Sub-level Stoping, Peele, pp. 587-588) 
or in  th e  belled-out portions of rises (B eatson 
System , Peele, pp. 669-672). This change of drilling 
po in ts perm its safer work in  softer ore th a n  is 
possible w ith  s tra igh t shrinkage stoping and  these 
varia tions are b e tte r suited to  ore-bodies th a t  are 
not uniform ly strong th roughout. The rem oval of 
th e  m iners from  th e  top  of th e  broken ore also 
obviates any  difficulties due to  th e  fact th a t  
irregular dratving of the  stopes m ight, and  frequently  
does, leave p a rts  of the  back tem porarily  inaccessible 
to  th e  drillers. The fact th a t  th e  drawing of the  
stopes is practically  independent of th e  m ining 
also m akes i t  easier to  vary, and regulate, th e  ra te  
of production. If i t  is desired to  tak e  advan tage  of 
th e  breaking effect of fall, th e  broken ore level can 
be draw n down and  th e  ore dropped.

4.—System  used a t  A laska Juneau  (M in ing  
and Metallurgy, Dec., 1929). A fter usual stope 
p reparation  m uch of th e  ore is broken by  caving. 
Explosives are used as needed, being fired in powder 
drives run  from  rises in th e  back. In  th is varia tion  
as in th e  one las t m entioned, w eaker p a r ts  of th e  
ore-body prove an  asset ra th e r th a n  a  source of 
danger.

5.— A com bination of ordinary  shrinkage stoping 
betw een pillars, w ith subsequent caving and  draw ing 
of th e  pillars. Before these stopes a re  drawn, 
enough w ork is done under or in th e  pillars so th a t  
they  will cave and  come down w ith  th e  shrinkage 
ore. A t one extrem e is th e  system  used a t  th e  
Creighton m ine (Peele, p. 668), where th e  stopes 
range in  w idth  from  50 to  60 ft. T he transverse  
pillars betw een these stopes a re  15 to  25 ft. wide. 
These pillars are a t  tim es over 300 ft. long and 
require considerable work inside them  throughout 
th e ir heigh t and  length before th ey  a re  weakened 
and  broken enough to  draw  freely. A t th e  other 
extrem e of th is  varia tion  is th e  old R ay  system  in 
which th e  stope w idth is kep t to  th e  economic 
m inim um , and  the  pillars m ade as large as th ey  can 
be and  still assure th e ir  caving as th e  broken ore 
is draw n and th e  weight of the  capping comes on 
them . The am ount of ore won by th e  caving m ethod 
of stoping varies greatly  in these m ethods. In  the  
Creighton system  th e  hanging stays up so th a t  the  
m ethod m ust be classed as an  open stope system .

Since th e  capping is allowed or forced to  cave 
in th e  R ay  and  o ther allied system s these a re  caving 
system s.

6. —The m odification of th e  R ay  system  used in 
softer ore (G. J. Young, Engineering and M ining  
Journal, 121, p. 482). H ere a fte r th e  undercutting, 
and  th e  division of th e  ore-body in to  blocks by 
isolating shrinkage stopes carried a lm ost to  capping, 
shrinkage stopes a re  carried  only a sho rt distance 
(25 ft.) up  in  th e  back  on 25 ft. centres. As these 
are  draw n th e  rest of th e  b ack  caves.

7.— Caving system s in  which a fte r  th e  undercut 
is m ade and  one or m ore edges of th e  mass are 
freed by a shrinkage stope, th e  rem ainder is won 
by caving. This system  was used a t  A laska Gatineau 
in slate  and  a t  R ay  in  soft ground.

8.— No shrinkage stopes a re  p u t in even to  divide 
th e  ore in to  blocks, bu t, a t  vertica l in te rvals along 
th e  edges of th e  blocks, sections of ore a re  broken 
so as to  crea te  planes of weakness. Cf. Miami 
new system .

9.— S tra igh t u n d ercu t cav ing  where no work 
a t  all is done in th e  block above th e  undercut. The 
p rep ara tion  of th e  stope b o tto m  an d  th e  arrange­
m ents for loading th e  ore a fte r i t  is broken are, or 
m ay  be, identical in  each of these  system s. If the 
ore has a tendency  to  come down to  th e  level in 
pieces too  large to  pass th e  chu te  gates, opportunity  
for block holding m u st be provided.

After b reaking in  a stope is com pleted and before 
it is draw n it  would be difficult to  tell by  observation 
alone by  which of th e  nine system s th e  m ining was 
done. If we classify as open stope m ining systems 
those  in  which no artificial m ateria ls a re  brought in 
and  system atically  used to  support walls and ore, 
and  classify as caving system s of m ining those in 
which, n o t only is noth ing  done to  support the  back, 
b u t in  which caving of th e  back  is an  in tegral part 
of th e  m ining m ethod, we can  th en  draw  our line 
of d istinction  easily a fte r  th e  stope is drawn. If 
th ere  is a hole a f te r  th e  draw ing, th e  m ethod is 
shrinkage stoping, an d  vice versa. T h is results 
in classifying as shrinkage stoping tw o systems, 
sub-level stoping and  th e  B eatson system , in which 
there  is no use of th e  broken ore to  support men, 
th a t  is, in which th e  stope can be ru n  full or empty 
as desired. These m ethods a re  in  reality  b u t two 
varia tions of th e  sam e system . The breaking is 
done by drill-holes fanned ou t from  th e  ends of 
horizontal or vertical openings in th e  back, a method 
called " ro u n d a b o u t stoping ’’ or “ m ass s to p in g ” 
by  th e  w riter elsewhere. T hey  differ from an 
ord inary  shrinkage stope in  tw o features only, the 
m ethod of break ing  ground an d  th e  fac t th a t  they 
m ay  be run  em pty , though  th ey  seldom  are. In 
the  form al classification of m ining system s if we 
have a segregated group of " sh r in k a g e  sto p es” 
in parallel w ith  “ open stopes,” "  filled stopes,” etc., 
these tw o system s fall in  betw een “ shrinkage ” 
an d  "  open ” stopes an d  th is  offers, th e  writer 
feels, an  added reason for dropping th e  term 
shrinkage stopes from  any  form al classification. 
W hat we have  been calling shrinkage stopes (cf. 
Peele, p. 655, et. seq.) a re  bu t. open stopes with 
broken ore left in  th em  during m ining to  support 
th e  m en, and  under th is  heading we include the 
B eatson m ethod, where th e  storage of ore is not 
essential, and  om it sub-level stoping where the  ore 
is often  stored. I t  would be b e tte r  to  classify all 
such m ining system s as open stopes run  em pty  or 
run  full, or, if you m ust, run  " sh rin k ag e.”
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D I A M O N D S  IN T H E  B E L G IA N  C O N G O
In  M ining  and Metallurgy for August A. E. 

Brugger describes activ ities on the  Kasai diam ond 
fields of th e  Belgian Congo. A fter describing 
som ething of m odern conditions in th e  Congo the 
au thor goes on to  say  th a t  courageous exploration 
coupled w ith a considerable elem ent of chance 
m arks th e  sto ry  of th e  discovery of these diam onds. 
The paren t com pany, th e  Société In ternationale  
Forestière e t Minière du Congo, was founded in the 
Congo Free S ta te  days by  Leopold I I  w ith  the  aid 
of French and  Am erican capital. Among its 
purposes was th e  search for gold in  areas where 
prospecting rights had  been granted. Two 
American geologists headed a group entering  a t  
the m outh  of the  Congo and  working east. 
Exploitable auriferous gravels were located in the  
Aruwimi d istric t and  are still being worked. In  
Kasai concession only traces of gold were found, 
bu t a  Belgian p rospector noticed in his pan  a brilliant 
stone th e  size of a pinhead. In  th e  field th is  was 
suspected of being a diam ond and in Europe some 
m onths la te r proved to  be such. Then, a p a rty  
was despatched to  th e  K asai to  exam ine the  
concession for diam onds. The task  which then  
presented itself, to  delim it th e  best of the  
diam ondiferous area  in the  lim ited tim e which the 
prospecting concession had  still to  run , was 
rem arkably well accomplished.

H ard ly  less in teresting  was th e  discovery of 
diam onds in th e  large m ineral concession granted 
to  th e  Chemin de F er Bas Congo au K atanga, years 
a fter geological expeditions had  been through the 
country. This discovery is to  th e  credit of an  
experienced Form inière prospector who chanced 
to be crossing th e  concession on his way home on 
furlough. I t  led eventually  to  th e  location and 
developm ent of one of th e  largest and  richest 
deposits in  th e  Congo, on the  Bushim aie in the 
Sankuru drainage, of which, however, only a small 
percentage is of gem quality.

The original source of the  K asai diam onds is still 
not known. There have probably been m any 
sources because little  evidence exists of the  stones 
having travelled a long distance. So far as 
exploitation operations are concerned the  im m ediate 
origin is in the  basal conglom erates of the  Lubilashi 
sandstone series laid down unconform ably on the 
granites and  gneisses which form the  igneous 
basem ent of th e  Congo basin. W herever the  
stream s of th e  present drainage system  have 
eroded their beds down through the  conglom erates 
and sufficient concentration has tak en  place, the 
exploitable deposits are found, as well as occasionally 
in terrace and hillside deposits of older drainage 
systems well above present stream  levels. Search 
for prim ary  sources is m ade unbelievably difficult 
under th e  local tropical conditions, and the subject 
is one of academ ic ra th e r th an  practical interest. 
The deposits v ary  in thickness from a few cen ti­
m etres in the  sm aller creeks to  several m etres in 
the river flat and terrace deposits, and m ay lie 
a t shallow dep ths or be covered by m any m etres 
of over-burden. The average d ep th  of gravel over 
the whole field is less th an  1 m etre, and  the  average 
overburden-gravel ra tio  is ab o u t 3 to  1.

D evelopm ent of a  technique for th e  location 
and evaluation of the  widely scattered  deposits 
has been a process of gradual evolution over several 
years. E xploration  is undertaken  by th e  general 
prospector whose m ission is roughly to  m ap the

virgin te rr ito ry  penetrated , w ith pocket compass 
and  paced traverse , to  locate areas showing concen­
tra tion , and  to  ac t as an  am bassador of goodwill to  
th e  na tive  tribes, as well as to  report on local 
resources in  labour and foodstuffs. H is samples 
are tak en  a t  th e  m ost favourable poin ts and con­
cen tra ted  by  panning or hand jigging in circular 
sieves. The diam ond, due to  its low coefficient of 
adhesion w ith w ater, concentrates m uch more 
easily th an  its specific g rav ity  of about 3-5 would 
indicate. Careful panning or jigging will bring it  
down w ith the  heavier black concentrates, such as 
m agnetite  and ilm enite. Developm ent of potentially  
profitable areas is undertaken  by trenching across 
creek valleys usually a t  100 m etre intervals, by 
pit-sinking or by  drilling w ith 6 in. Em pire drills 
in deep-lying deposits. In  spite of th e  sm all 
sample and the  high value of the product, excellent 
results have been obtained by drilling a t  10 m etre 
in tervals where other m ethods of a tta in ing  bedrock 
have been im practical. In  calculating estim ates, 
abnorm ally high results are reduced arb itrarily , 
th e  m ethod varying w ith experience and the 
particu lar conditions. A t one of th e  first deposits 
to  be worked out, for exam ple, values between 
5 and 10 cara ts per cubic m etre were reduced to  
5 carats, and  those above 10 cara ts by  one-half, 
up  to  a m axim um  of 10. F inal re tu rns from 
exploitation agreed w ith th e  estim ate  w ithin 10% 
on the  conservative side. As experience widened, 
judgm ent has im proved and to ta l production 
alm ost always agrees w ith estim ates w ithin very 
close limits.

To decrease the  am ount of in itial dead work, so- 
called prelim inary  developm ent was evolved. This 
consists sim ply of laying out th e  cfcyclopment 
plan norm ally b u t first com pleting onlv such parts 
of it as would not perm it passing over an  exploitable 
area. W hen valuable ground is found the  detailed 
or final developm ent is filled in. H and  washing and 
concentration of sam ples from developm ent is 
practised. Nests of rocking screens for sizing 
in to  three sizes, oversize and undersize, and a type 
of Joplin jig for concentration of the  fairly coarse 
m ateria l are employed.

Gradual evolution has characterized the processes 
of diam ond recovery from th e  K asai field. E arly  
m ethods were necessarily entirely  hand, using 
locally bu ilt equipm ent. Sizing in to  th ree  sizes 
betw een 1 and 10 mm. was accomplished in rocking 
screens or sm all tromm els, w ith lim ited capacities. 
Concentration took place in jigs of th e  Joplin  or 
H arz  type, and  final sorting of the  concentrates 
by  natives in gold pans under water. F irst experi­
m ents w ith the  ro tary  pans as used in South Africa, 
w ith pulsator jigs, and w ith greased tables were all 
unsatisfactory, b u t w ith the  exception of the  
greased table have since been adap ted  to  the  
conditions. At present transportab le  pan p lants 
operated by electricity  or by steam  power, and 
varying in capacity  from 3 to  7 -5cu .m . per hour 
are universal. A double trea tm en t of all m aterial 
passing 15 or 20 m m., depending on th e  gravel 
being washed, delivers a pan  concentrate am ounting 
to  abou t 3%  of th e  feed. The first pan should give 
upw ards of 95%  of the  to ta l recovery, and none 
b u t th e  very  sm allest, “ sand diam onds,” unprofit­
able to  save, should be passed into the  tailing. 
Efficient recovery depends on uniform ra te  of feed 
and proper m ixture of sludge, visibly apparen t to



188 T H E  M INING MAGAZINE

th e  tra ined  operator. P an  concentra tes are sized 
in to  th ree  or four sizes which are jigged in m echanical 
H arz-type  jigs m aking a h u tch  product. H u tch  
products, consisting m ainly of b lack concentrate 
contain ing  th e  diam onds together w ith some 
garnets and  chrysoberyl, are draw n in to  locked 
containers for tran sp o rt to  th e  diam ond sorting 
cen tre  for each group of mines. Here, in a  double- 
fenced com pound and  under the  eye of a  E uropean, 
final concen tra tion  and  sorting tak es place. These 
are purely p recau tionary  m easures against theft, 
for no illicit underground traffic in diam onds has 
ye t been discovered in th e  Congo.

T hrough there  is m uch varia tion , th e  average 
ten o r of th e  gravels th a t  have been m ined in the 
Belgian Congo is such th a t  th e  final p roduct 
am ounts to  ab ou t one tw elve-and-a-half m illionth 
p a r t  b y  weight of th e  m aterial trea ted . So the  
shipm ent of a q u arte r of a  ton  of diam onds to  the  
w orld’s m arke ts m eans th a t  some 3,000,000 tons 
of gravel have been excavated  and  washed and 
concentra ted , and  ab ou t 9,000,000 tons of over­
burden removed. Shipm ent takes place by 
registered and  insured a ir m ail in parcels of 
approx im ately  1 kilogram  or 5,000 cara ts net 
weight.

Reserves have been developed for a long period 
of profitable operation. The diam onds of the  K asai 
are of fine gem quality , w ith th e  exception of those 
from  th e  Bushim aie field, b u t of ra th e r sm all size. 
They average from 12 to  15 stones to  th e  ca ra t w ith  
a very  sm all percentage weighing above 5 carats.

M a g n e t ic  C o n c e n tr a t io n .—M ethods and  costs 
of concen tra ting  m agnetite  iron ore a t  Mineville, 
New Y ork, by  m eans of m agnetic  separation  equip­
m en t are discussed in  d e ta il by  T. F. M yners in 
In form ation  Circular 6624 of th e  U nited  S tates 
B ureau of Mines. The ore trea ted  is m agnetite  in 
a gangue composed essentially  of gneiss and  apatite . 
I t  is m ined by open-stope m ethods, th ree  large 
ore-bodies furnishing m ost of th e  tonnage. In  
1930 th e  average ten o r of th e  ores from  these three 
deposits, in percentage of iron, was as follows :— 

Old Bed . . 52-57%
H arm ony  . . 40-26%
New Bed . . 29-79%

M agnetic concen tra tion  was first applied a t 
Mineville in  1853, b u t was unsuccessful. W et- 
milling by m eans of jigs was la te r  in troduced in 
th e  d istric t, b u t likewise m et w ith  failure. D ry  
m agnetic  separation  w ith  d rum -type m achines was 
in s titu ted  in 1902, and has continued in use, w ith 
m odifications in flow sheets and  equipm ent, ever 
since. Five m ills have been built, b u t th ree  were 
destroyed by fire ; construction  of a  six th  is con­
tem plated  a t present. In  a general w ay th e  process 
consists of :

(1) B reaking to  4 in. m axim um  size.
(2) In term ed ia te  crushing in gyratories to  2 in.
(3) Screening, the  fines going to  d rum  separators 

where shipping concentrates and  m iddlings to  the  
d ryer are m ade ; the  oversizes are screened to  three 
sizes— m inus H-in., which goes to  th e  dryer, 
plus H  m inus 2 in., which goes to  pulley-type 
separators, and  plus 2 in ., which is re tu rn ed  to  in te r­
m ediate  crushing. Trom m els and v ib rating  screens 
are used a t  various poin ts in th e  flow sheet to  
d istribu te  th e  feed, and  to  effect plus and  m inus 
10-mesh segregation of th e  feed to  th e  separators 
which m ake final shipping products.

(4) D rying of m inus 1J in. m ateria l p rio r to  final 
separation  of shipping concentrates and tailings.

(5) M agnetic separa tion , involving th ree  types 
of m achines— pulley, drum , an d  belt. The pulley 
ty p e  is used p rim arily  as a cobbing m achine to  make 
m iddling and  clean ta ilin g  ; th e  d rum  ty p e  is 
em ployed to  produce co n cen tra te  and  m id d lin g ; 
and  th e  be lt ty p e  is used on th e  finer sizes for m aking 
concen tra te , m iddling, and  tailing .

(6) F ine crushing to  ab ou t 10 m esh by  m eans of 
rolls, operated  in  open c ircu it on m iddlings from 
various po in ts in  th e  flow sheet. This is th e  final 
stage in size reduction , and  no fine grinding in the 
com m only accepted  sense of th e  te rm  is employed.

(7) C onveying of co n cen tra te  to  sh ipping bins on 
conveyor belts.

(8) D isposal of d ry  tailings by  m eans of conveyors 
and  surge bins. Some tailings are sold for road 
construction , th e  balance being stacked  in large 
piles o r dum ps.

Sam ples for m ill con tro l are tak e n  a t various 
poin ts, quick de te rm in a tio n  of m agnetic  iron being 
m ade in  an  ingenious ap p ara tu s consisting 
essentially  of a glass tu b e  held betw een th e  poles 
of a m agnet. The sam ple is ag ita ted , w ith  w ater 
flowing th rough  th e  tu b e  ; m agnetite  is retained 
in  th e  tu b e  by th e  m agnet while th e  gangue is 
washed out. The cost of tre a tin g  905,405 tons of 
ore to  produce 538,253 to n s of concen tra te  in 1930 
was $0-394 p er to n , of which $0-181 was for labour 
and  $0-213 for supplies. Pow er is d istrib u ted  in 
these  tw o general accounts.

M il l in g  at  M ia m i .— The m illing m ethods 
recen tly  developed to  t re a t  th e  low -grade Miami 
ore-body, w hich con tains less th a n  1% of copper, 
are described by  H. D. H u n t in  In fo rm ation  Circular 
6573 of th e  U nited  S ta tes B ureau of Mines. The 
present Miami con cen tra to r is of unusual in terest 
due to  th e  low copper co n ten t of th e  ore treated , 
th e  large size of o p erating  u n its  and  th e  housing of 
these  u n its  in  a sm all space as com pared to  former 
operations. The ore-body averages 0-87% of 
copper, which is m ain ly  in  th e  form of chalcocite 
with subord ina te  am ounts of oxidized copper 
m inerals. The chalcocite occurs chiefly as films 
upon p y rite  particles. This com bination  m akes a 
sa tisfac to ry  ex trac tio n  of th e  copper by  bulk 
flo ta tion  m ethods possible, b u t regrinding of the 
bulk flo tation  concentra tes and  re tre a tm en t of the 
concentra tes by  selective flo ta tion  m ethods are 
essential for th e  p roduction  of h igh-grade concen­
tra te s . The p lan t has recen tly  been rem odelled and 
a t  p resen t is capable of trea tin g  ov er 17,000 tons 
of ore p e r day. The m ine ore, m inus 12-inch size, is 
crushed to  f  o r ^  in. size by  cone crushers followed 
by tw o stages of rolls ; th e  la t te r  o p erate  in  closed 
circuit w ith  v ib ra tin g  screens.

The co n cen tra to r is div ided in to  six sections for 
grind ing  and  bulk  flotation o p e ra tio n s ; two 
add itional grinding un its  are provided, one for the 
regrinding of bulk  flo tation  m iddlings and  the 
o th e r for th e  regrind ing  of bulk  flo tation  concen­
tra tes . The reground  concentra tes are trea te d  by 
selective flo tation  m ethods and th e  py rite  depressed 
in  a separa te  flo ta tion  circuit. In  each of th e  six 
con cen tra to r sections th e  ore is ground to  4% 
plus 48-mesh by  th ree  stages of ball-m ills ; th e  last 
stage operates in closed c ircu it w ith  a bowl classifier. 
The bowl classifier overflow pulp  is t re a te d  by  flota­
tio n  in tw o stages of m atless flo ta tion  cells. The 
rougher cell produces concentra tes which are 
cleaned in th e  second cell and m iddlings which are 
reground  in  a separate grind ing  c ircu it and  re tu rned  
to  th e  head of th e  rougher cell. The concentrates
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produced in  th e  cleaner cell are sent to  th e  concen­
tra te  re tre a tm en t p lan t which, as previously noted, 
is equipped to  grind and  t re a t  the  concentrates by 
selective flotation m ethods. The final concentrates 
produced in  th e  re tre a tm en t p lan t are th ickened 
and dew atered  for sh ipm ent to  th e  Miami p lan t of 
th e  In te rn a tio n a l Sm elting Co. F lo tation  reagents 
used comprise lim e, potassium  e thy l x an ta te , and 
pine oil.

For th e  y ear 1930 th e  concentra to r trea ted  an 
average of 17,141 tons of ore p e r day  which con­
ta ined  0-604% of sulphide and  0-112% of oxide 
copper. I t  produced concentra tes contain ing 
34-13% of copper ; th e  m ill recovery am ounted to
78-88% of th e  to ta l copper and th e  concentration  
ratio  was 60-4 to n s in to  I. The cost of m illing for 
the  year 1930 was §0-297 per ton  of ore treated .

H e c la  C o n c e n tr a to r ,  G e m ,  I d a h o .—  The 
m ethods of m illing practised by  the  Hecla Mining 
Co. a t  Gem, Idaho, are described by W . L. Zeigler 
in In form ation  Circular 6600 of the  U nited States 
B ureau of Mines. The principal economic m ineral 
contained in  th e  ore trea ted  is fine-grained galena, 
and th is is associated w ith  sm all am ounts of zinc 
in th e  form of m arm atite . Jigs have been retained 
in th e  H ecla m ill because th e  ore is ideal m aterial 
for jigging operations and furtherm ore the  present 
sm elter se ttlem en t schedule favours jig concentrates 
as com pared to  flotation concentrates. Mine ore is 
crushed to  5 in . size and  th en  passed over a  grizzly 
having 3 in. spaces. The grizzly undersize is fu rther 
sized by  a v ib rating  screen hav ing  I f  in. holes. 
The grizzly and v ib rating  screen oversize products 
fall on to  a conveyor belt where sm elting ore and 
waste are rem oved by  hand  sorting. The m illing 
ore rem aining on th e  be lt is crushed to  I f  in. size, 
and joins th e  v ib rating  screen undersize as feed to 
the concentrator. The concentra to r utilizes jigging 
m ethods as far as possible ; jig m iddlings and 
tailings are ground and fu rth er trea ted  in separate 
flotation units. Ore from th e  sorting  p lan t is crushed 
to  m inus 30 m m. size by  rolls and th en  sized for 
jig feed by trom m el screens. The sized products 
are trea ted  in jigs which produce finished con­
centrates, m iddlings, and tailings. The jig tailings 
a fte r grinding are trea ted  in  a m achine which 
produces lead concentrates.

The zinc contents of the  original ore concentrate 
in the  jig m iddlings to  a sufficient degree to  w arran t 
trea tin g  th is  p roduct by  selective flotation m ethods. 
The jig m iddlings a fte r grinding are therefore 
trea ted  in two m achines operating  in series ; the  
first m achine produces lead concentrates and the  
second zinc concentrates. A th ird  flotation un it 
is provided for th e  trea tm e n t of prim ary  slimes by 
flotation m ethods ; th is trea tm en t results in the  
production of lead concentrates.

For th e  year 1930 th e  to ta l recoveries of silver, 
lead, and zinc were 96-1, 97-4, and 65-0%
re sp ec tiv e ly ; jig  concentrates accounted for 
62-5, 65-8, and 40-1% of th e  to ta l silver, lead, and 
zinc, respectively, th e  balance being obtained by 
flotation operations. The m illing cost for April, 
1931, am ounted  to  $0-55 per ton  of ore trea ted .

S h a ft  S in k in g  at G ran d  S a l in e ,  T e x a s .—  
Shaft sinking practices and costs a t  th e  M orton 
Salt Com pany Mines, Grand Saline, Texas, are 
discussed in  In form ation  Circular 6640 by M. Taylor, 
published by th e  U nited  S tates B ureau of Mines. 
The sha ft is a  circular one, 14 ft. 6 in. finished inside 
d iam eter, and was sunk th rough  layers of sand, 
clay, and  shale, grading in to  a soft sandstone

down to  .a d ep th  of 190 ft., below which was 
a cavernous lim estone contain ing salt w ater and 
ex tending  to  a d ep th  of 208 ft. below surface. 
This form ation was followed by- 5 ft. of anhydrite  
lying im m ediately above th e  sa lt, which was 
encountered a t a dep th  of 213 ft. Below th is point 
th e  shaft was sunk  451 ft. in  sa lt to  a d ep th  of 
664 ft. below the  surface or 677 below the  finished 
shaft collar. To a d ep th  of 107-25 ft. the  shaft was 
a drop-shaft sunk  by m eans of an  open steel caisson 
shoe and a t  th is d ep th  the  caisson was landed in 
shale and  sealed. The caisson was 24 ft. outside 
diam eter, and  16 ft. inside diam eter. The first 
28 ft. were sunk  w ith  a stiff-leg derrick  and clam 
shell bucket, below which point hand shovelling 
in to  a sinking bucket was used. A t a dep th  of 
157J ft. the  ground hardened enough to  w ithstand  
grouting  pressures and  from  th a t  d ep th  down to 
th e  salt, grout holes into which cem ent was injected 
u nder pressure for the  cem entation  of w ater bearing 
rock and sand, were drilled ahead of the  excavation. 
This work required th e  use of large quantities of 
cem ent. A to ta l of 131 grout holes were drilled 
aggregating 2,711 ft.

T he difficulties encountered and th e  m ethods of 
drilling and blasting, m ucking, pum ping, grouting, 
and  lining the  shaft, are described in detail in the 
circular, which contains five illustrations. Tables 
are included, giving details of b lasting practice, 
sinking perform ance da ta , concreting perform ance 
da ta , grouting data , and costs per vertical foot of 
shaft for sinking and lining th e  caisson section, rock 
section and salt section of the  shaft, respectively. 
The caisson section (115 ft.) cost $212-14 pe r ft., 
th e  rock section (115 ft. to  226-33 ft.) $183-25 per ft., 
and th e  sa lt section (226-33 to  677 ft.) $62-17 per 
ft. The caisson section required 79 days to  com plete, 
th e  rock section 55 days, and th e  sa lt section 
86 days.

S in k in g  P r a c t i c e  and C osts .—Shaft sinking 
practice and costs a t  th e  Pirn shaft near St. Francois, 
Mo., are discussed in In form ation  C ircular 6588 of 
th e  U nited States B ureau of Mines. The shaft was 
sunk  to  a d ep th  of 755 ft. to  develop a body of 
dissem inated lead ore which had been explored by 
diam ond drilling. The shaft is 6 by  20 ft. in the  
c lear and passes th rough  70 ft. of red clay, gravel, 
and small holders, 40 ft. of broken rock consisting 
of 20 ft. of calcareous sandstone and 20 ft. of lim e­
stone, th e  balance of th e  shaft being in  solid rock, 
m ostly  lim estone and  shale. In  addition to  con­
creting  th e  portion  of th e  shaft which was in surface 
m aterial, it  was la te r found necessary to  line it 
w ith  concrete to  a dep th  of 212 ft. below the  surface. 
D etails of drilling, blasting, m ucking, and tim bering  
are given in th e  circular, together w ith perform ance 
and cost d a ta  covering each of th e  three operating 
periods in to  which th e  w ork was divided. The 
second and th ird  periods included sinking and 
tim bering  th rough  620 ft. of solid rock, from a depth  
of 110 ft. to  730 ft. which required th e  drilling of 
32,838 ft. of holes and  hoisting 9,972 buckets of 
rock. D rilling required 4,726 m an-hours of labour, 
m ucking 7,744 m an-hours, and tim bering  approxi­
m ate ly  6,820 m an-hours. The concreting was done 
in two sections, th e  first from surface to  a d ep th  of 
98 ft. and  th e  second from  98 to  212 ft. The first 
section required 332 cu. yards of concrete and the  
second section 286 cu. yards. The placing of 
concrete required 2,592 m an-hours of labour for the  
first section and 3,192 m an-hours for th e  second 
section.
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The cost of sink ing  from  surface to  730 ft. was 
$76-17 p e r ft., of w hich $43 06 was for labour and  
$33-11 for explosives, tim b er, o th e r m ateria ls and 
supplies, and  power. The cost of concreting  212 ft. 
of sh a ft was $11,953-68 or $56-38 p e r ft. of shaft 
concreted . The to ta l cost for sinking and concreting 
was $67,567-26 or an average of $92-56 for th e  
730 ft. of shaft sunk  by  th e  con tracto r. The shaft 
was la te r  deepened to  755 ft. by  th e  m ining 
com pany.

P u r c h a s in g  and  S u p p ly  M e th o d s .— M ethods 
em ployed in  th e  purchasing and  supply  d e p a rt­
m ents of th e  Miami Copper Com pany are described 
in considerable deta il in In form ation  Circular 6623 
of th e  U nited  S tates B ureau of Mines by  F red  L. 
Bishop and  A lbert E. Keller. A fter a brief descrip­
tio n  of th e  p ro p erty , p lan t, and operations of the  
com pany, th e  au tho rs tak e  up  th e  purchasing and 
supply  d ep artm en ts in m ore deta il, po in ting  ou t 
th e  advan tages inciden t to  th e  supervision of both 
by  one m an, th e  purchasing agent. D uplication  of 
effort, lost tim e, and unnecessary expense are 
elim inated  in considerable degree by  th is a rran g e­
m ent. A fter a  descrip tion  of th e  supplies and  equ ip ­
m en t used and  th e  classification in  vogue for 
handling  them  in  th e  w arehouses and  on th e  books, 
th e  paper presents a  descrip tion  of th e  accounting, 
invoicing, discounting, and sta tistica l-record ing  
practices em ployed, followed by  a m ore deta iled  
discussion of th e  procedure of th e  purchasing  and 
supply  d epartm en ts. 'A s a  m eans of clarify ing th e  
discussion, a  lo t of fifty  shovels is used as an 
exam ple, and  these shovels are followed from  the 
tim e  of being ordered  u n til some of th em  are 
requisitioned for use in th e  m ine and  th e  re s t are 
stocked. A set of sam ple form s serves to  illu stra te  
th e  te s t, w hich concludes w ith  a descrip tion  of the  
filing system s.

E q u ip p in g  a M in e  in  t h e  T r i - S t a t e  D i s t r i c t .—
The cost of developing to  th e  operating  stage and- 
equipping a  sm all o r  m edium -sized m ine in  th e  
T ri-S tate  lead  and  zinc d istric t is discussed in 
In form ation  Circular 6591 of th e  U nited  S tates 
B ureau of Mines, by  ]. R. R eigart. This circular 
is th e  first of a series dealing w ith  th e  cost of 
developing and equipping small and  m edium -sized 
m ines in  various m ining d istric ts. T he T ri-S ta te  
d is tric t is favourab ly  situ a ted  as regards climatic, 
conditions, tran sp o rt, w a ter supply, and  pow er 
facilities, and  labour conditions are excellent. The 
shallow dep ths a t  which th e  ore deposits occur is 
an o th e r favourable factor. N evertheless, th e  
hazards of exp loration  are such th a t ,  in common 
w ith  o th e r less favourab ly -situa ted  d istric ts, 
financial difficulties have been num erous. E xplora­
tio n  is conducted by  churn drilling from  th e  surface, 
an d  upon proving sufficient ore on a t ra c t  to  
w arran t developm ent and equ ipm ent for p roduction , 
a m ill sha ft and one or m ore aux iliary  or field shafts 
are sunk  to  th e  bo ttom  of th e  ore-bearing  horizon, 
a m illing p lan t is erected and actual p roduction  of 
ore comm ences very  soon thereafte r.

The au th o r discusses th e  geology, leasing system , 
hazards of exploration , p rospecting  equ ipm ent and 
m ethods, exp loration  costs, m ine developm ent, shaft 
sinking, m ill flow sheets and  equipm ent, to g e th e r 
with th e  costs of the  various operations, giving 
exam ples of actual costs a t  a num ber of p roperties. 
In  conclusion, a s ta tem en t is given showing w hat 
costs m ight be expected on th e  average from  th e  
ex p lo ra to ry  stage of a p ro p erty  to  th e  tim e of

productive  operation  w ith  a m ill of 350 tons 
capacitv  in  ten  hours on an 80-acre tra c t.  the 
various segregated costs in  th e  following sta tem ent 
a re  discussed in  d e ta il :—

Legal expense .
E xp lo ra tion  
D ew atering  
L and  Im provem en t .
M ine developm ent 
Milling p lan t 
T ran sp o rt
M iscellaneous buildings 
A uxiliary  w a ter supp ly

T otal cost to  op era tin g  stage

T h e o r e t i c a l  M e ta l lu r g y .— B ulletin  350, “ Con­
trib u tio n s to  th e  D a ta  on T heoretical M etallurgy : 
I. The E n trop ies of Inorgan ic  Substances,” by 
K. K. Kelly, has been published by th e  United 
S tates B ureau of Mines. The a u th o r sta tes  that 
th e  p resen t tre n d  in  m etallurgical research is 
tow ard  app lication  of th e  m ethods of therm o­
dynam ics to  m etallurgical reactions. Such methods 
have been used by  th e  chem ist for m any  years, but 
th e  m eta llu rg ist has been slower to  apprecia te  their 
d irect app licab ility  to  his problem s and  their 
exactness. T herm odynam ic d a ta  on  substances 
im p o rtan t in m eta llu rgy  are sca tte red  throughout 
technical and  scientific lite ra tu re , and  th e  present 
w ork  is an  a tte m p t to  collect all th e  available data 
referring  to  one im p o rtan t therm odynam ic  property 
an d  to  supply  sufficient discussion to  m ake the 
resu lts  read ily  usable b y  m etallurgists.

I t  is th e  purpose of th is  publication  to  give values 
of th e  entropies a t  2 9 8 T °K . (25° C.) for those 
elem ents and  com m on com pounds, such as oxides 
and  sulphides, for whose calculation  th e  necessary 
d a ta  are a t  p resen t available and  to  call attention 
to  m eans of o b ta in in g  approx im ate  values when 
d a ta  are lacking. Previous tab les for th e  elements 
m ay  be found in  th e  various tex tb o o k s. Recent 
d a ta , how ever, m ake it  necessary- to  revise m any of 
th e ir  values. The final purpose of th e  present 
publica tion  is n o t on ly  to  p resen t recalculated 
figures in  such form  as to  be read ily  usable by 
m etallu rg ists, b u t also to  fu rn ish  a tab u la tio n  into 
which d a ta  th a t  m ay  becom e available  in  th e  future 
can consisten tly  be inserted .

S H O R T  N O T IC E S
G o ld  M in in g  in  O n ta r io .— A descrip tion  of 

underground  operations and  of operating  costs 
a t  th e  Parkh ill gold m ine, w here a ve ry  narrow 
vein of high-grade gold ore is m ined, is given by 
A. R. Lawrence in  th e  Canadian M ining Journal 
for A ugust.

M a g n e s i t e  M in in g .— G. J. Y oung describes 
th e  practice and  equ ipm en t for m ining and 
processing m agnesite a t  a m ine in  California in 
th e  Engineering and M ining Journal for August.

C a g in g  a n d  S k i p - L o a d i n g  D e v ic e s .—An
article  on  caging and skip-loading devices by 
Lucien E a to n  appears in  th e  Engineering and JMvnvng 
Journal for August.

A e r ia l  R o p e w a y s .— R. F . E m erson  deals with 
th e  electric  operation  of aerial ropew ays in  the 
Engineering and M ining Journal for August
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C arb on  D io x id e  as  E x p lo s iv e .— In Chemical 
and Metallurgical Engineering for August, F. H. 
Kneeland gives a description of th e  use of carbon 
dioxide cartridges for blasting.

P la t i n u m  R e c o v e r y  in  S o u th  A fr ica .— The 
results of a s tu d y  on th e  m ethods of recovering 
platinum  from  South African ores are given by 
C. Gotze in M etall und E rz  for August 1.

Skip H oist .—A new skip ho ist installed a t 
N oranda Mines is described in th e  Canadian M ining  
Journal for August.

R efu se  T ip p in g .— In  th e  Iron and Coal Trades 
Review for August 19 a novel autom atic  d ir t tip p e r 
is described.

A p a t ite  F lo ta t io n .—The p lan t of th e  Russian 
Apatite T rust for th e  beneficiation of ap a tite  ores 
at Khibinogorsk is described by  N. K. K archm er 
in Engineering and M ining Journal for August.

C o p p er  R e f in e r y .— V. A. Jam es gives an 
account of th e  equipm ent of th e  new refinery 
a t Copper Cliff, O ntario, in th e  Canadian M ining  
and Metallurgical Bulletin  for August.

B o l id en .— In the Engineering and M ining Journal 
for Ju ly  E. W esslau describes th e  activities of the 
Boliden Mining Co. in  th e  Skellefteaa d istric t of 
northern  Sweden.

T r a il  R e d u c t io n  W orks.— An account of a 
visit to  th e  Trail reduction  works of th e  Consoli­
dated Mining and  Sm elting Com pany is given in 
the B ritish  Columbian M iner  for August.

I n te r p r e ta t io n  of D i a m o n d  D r i l l  C o r e s .—  
A m ethod which is som etim es of use in th e  in te r­
preta tion  of diam ond drill cores is described by
E. W isser in Economic Geology for August.

L e p id o l i te  in S o u t h - W e s t  A fr ica .—W . P. de
Kock discusses th e  geology of th e  lepidolite deposits 
of South-W est Africa in  a pap er read before the  
Geological Society of South Africa on June 27.

D ia m o n d s .— S. H. Ball gives an account of 
the diam ond and th e  diam ond ind u stry  in  th e  
Transactions of th e  Roval C anadian in s titu te , 
Vol. X V III , P a r t  2, 1932'.

C arb on  D io x id e  E x p lo i ta t io n .—The exp lo ita ­
tion of n a tu ra l carbon dioxide in  the  m anufacture 
of “ d ry  ice ” is described by  R. C. Flem ing in 
M ining and Metallurgy for August.

S p e c ia l  A lloys  in  C h e m ic a l  E n g in e e r in g .—  
An article  on  special alloy steels as applied to  
chemical engineering by  T. G. E llio t, R. J. Sarjant, 
and Dr. W . Cullen appeared  in th e  Journal of 
the Society of Chemical In d u stry  for June 10 
and 17.

T r i - S t a t e  L e a d - Z in c  D e p o s i t s .— C. K. L eith  
discusses struc tures of th e  W isconsin and T ri- 
S tate lead-zinc deposits in  Economic Geology for 
August.

G old  in t h e  B e lg ia n  C o n g o .— A discussion 
on gold developm ents in  the  Belgian Congo by 
R. Anthonie appears in  th e  Engineering and M ining  
Journal for August.

P o ta s h  in  N ew  M e x ic o .— E. P. P artridge  
describes the  application of polyhalite from  Texas 
and New Mexico as a fertilizer in Industrial and 
Engineering Chemistry for August.

Vein S o lu t io n s .— InEconomic Geology for August, 
W. H. Newhouse discusses th e  com position of 
vein solutions as shown by  liquid inclusions in 
minerals.

S o lu b i l i t y  of  A lk a l in e  E a r th  M in era ls .—
F. G. S traub  describes experim ents to  determ ine 
the solubility  of calcium  su lphate  and calcium 
carbonate a t tem p era tu res  betw een 182° and

316° C. in  Industrial and Engineering Chemistry 
for August.

E le c tr o c h e m is t r y  at t h e  H o o v e r  D a m . —-
The possibility of th e  developm ent of electro­
chem ical industries a t  th e  new H oover dam  now 
building on th e  Colorado R iver is discussed by 
J. A. C arpenter and A. M. Sm ith in M ining and 
Metallurgy for August.

R E C E N T  P A T E N T S  P U B L IS H E D
( W  A copy o f  the specification o f  a n y  o f  the pa ten ts  m entioned in  

th is  co lum n can be obtained by sending  I s .  to the P a ten t Office, 
Sou tham pton  B u ild in g s , Chancery Lane, L ondon, W .C .2, w ith  
a note o f  the  num ber and, year o f  the p a ten t.

5,955, 5,956, an d  6,101 of  1931 (375,370, 375,795,  
and  375,798). R. F . B acon , New York. A chlorina- 
tion  process for th e  recovery of su lphur from  iron- 
su lphide-containing m aterials.

8,912 of  1931 (375,840). E. P l a t o n e ,  Florence. 
F o r th e  purpose of form ing copper sulphate 
solutions, copper m oistened w itn sulphuric acid is 
first oxidized in an upw ard curren t of air, the  oxide 
form ed being th en  dissolved in dilute sulphuric 
acid.

9,224 of 1931 (375,404). H. C. E r i t h  and 
R. C. E r i t h ,  London. Sem i-continuous kilns for th e  
burn ing  of bricks and sim ilar purposes.

1 0 ,4 0 9  o f  1 9 3 1  ( 3 7 6 , 7 4 3 ) .  V e r e i n i g t e
S t a h l w e r k e  A.-G.. Düsseldorf. A sin tering  process 
for fine ores in  which th e  previously-roasted ore is 
delivered h o t on to  a layer of solid glowing coke, 
add itional heating  gases being conducted over its 
surface from  lateral firing passages.

1 1 , 8 4 2  o f  1 9 3 1  ( 3 7 5 , 4 7 6 ) .  V e r e i n i g t e
A l u m i n i u m - W e r k e ,  A.-G., and H . G u i s b e r g ,  
L autaw erk /L ausitz , G erm any. A system  of 
recrystallization  applied to  m olten alum inium  
oxide—alum inium  sulphide slags is found to  yield 
an  upper laver of A120 3 crystals fairly  free of T i0 2.

12,069 of  1931 (375,480). N .  N i e l s o n ,  Copen­
hagen. D ry  grinding in closed circuit, m ainly using 
ven tila ting  a ir currents to  e x trac t th e  ground 
m aterial.

23,415 and  24,092 of 1931 (376,988 a n d  376,534).
N e w  J e r s e y  Z i n c  Co ., New Y ork. Zinc-base 
die - casting  alloys substan tia lly  free from 
m agnesium .

24,540 of  1931 (376,080). M e t a l l g e s e l l s c h a f t  
A.-G., and  M . S c h i e c h e l ,  Frankfort-on-M ain, 
Germ any. Decolorization of bary tes by  calcination, 
th e  add ition  of certain  oxides being found sufficient 
to  transform  coloured inorganic im purities into 
colourless com pounds, or in to  less noticeable colours.

25,126 of 1931 (376,544). C. P a d b e r g ,
W uppertal-B arm en, Germ any. Zinc-oxide con­
ta in ing  m aterials are mixed with certain  sulphates, 
dried, and heated , the  zinc sulphate formed being 
subsequently  ex tracted  bv  leaching.

34,665 of  1931 (377,079). K a r l  S c h m i d t ,
G.m .b.H ., N eckarsulm , Germ any. Carbon te tra ­
chloride m ixed w ith an alkali bifluoride and silicon- 
chloride is found to  be a suitable agent for separating 
oxides from  m olten alum inium  or alum inium  alloys.

3,761 of  1932 (376,198). M e t a l l g e s e l l s c h a f t ,  
A.-G., Frankfort-on-M ain, Germ any. Sintering- 
be lt im provem ents.

6,571 of  1932 (376,683). K i . ö c k n e r - W e r k e ,  
A.-G., and  O .  K i p p e ,  Germ any. Milk of lime or 
m ilk of dolom ite is used for the  precipitation of 
m agnesia from  a solution of dolomite in n itric  
acid.
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NEW BOOKS, PAM PHLETS, Etc.
pV" Copies of the books, e tc .,  m en tioned  b elow  can be ob tain ed  

through th e  T echnical B ook sh op  o f T h e  M in in g  M agazine, 
724, Salisbury H ouse, London, E .C .2 .

T e x tb o o k  of M e t a l lu r g ic a l  P r o b l e m s .  By
A. B u t t s . Cloth, octavo, 425 p a g e s .  Price 24s. 
London : M cGraw-Hill.

M o d ern  C oa l  C le a n in g  P la n t .  B y S. H. 
N o r t h .  Cloth, octavo, 1 5 9  pages, illu stra ted . 
Price 5s. London : E . and F. N. Spon.

P e t r o g r a p h y  an d  P e t r o l o g y .  By F. F . G r o u t .  
Cloth, octavo, 522 pages, illu stra ted . Price 30s. 
L ondon : McGraw-Hill.

D a n a ’s T e x tb o o k  of  M in e r a lo g y .  F o u rth  
E d ition . B y W . E . F o r d .  Cloth, octavo, 851 
pages, illu stra ted . Price 34s. London : C hapm an 
and  Hall.

M i a m i - P i c h e r  Z in c - L e a d  D i s t r ic t .  B y S.
W e i d m a n , w ith chap ters on m ining m ethods by 
C. F. W i l l i a m s , and m illing in th e  T ri-S tate  d istric t 
b y  C. O. A n d e r s o n . Cloth, octavo, 1 7 7  pages, 
illu stra ted . Price $2.50. N orm an, U niversity  
of O klahom a Press.

R ip p e r ’s S t e a m  E n g in e  T h e o r y  an d  P r a c t ic e .  
E ig h th  E d ition . B y W . J. G o u d i e .  Cloth, octavo, 
841 pages, illustra ted . Price 25s. L ondon : 
Longm ans, Green and  Co.

L u b r ic a t in g  Oil T e s t s  a n d  T h e ir  S i g n i f i c a n c e .  
Second E d ition . B y  J. E . S o u t h c o m b e .  P ap er 
boards, 92 pages, illustra ted . Price 2s. 6d. London : 
H en ry  W ells Oil Co.

S a fe ty  in  M in es  R e s e a r c h  B o a r d  : In d ex  to  
Publications, Vol. V II, 1931. R eports and papers 
re la ting  to  research in to  coal dust, firedam p, 
and  o th e r sources of danger in coal m ines. London : 
H.M. S ta tionery  Office.

N a t io n a l  C o a l  R e s o u r c e s  : The N orth u m b er­
land  and  D urham  Coalfield. Physical and  Chemical 
Survey of th e  N ational Coal Resources No. 24. 
Price 2s. London : H.M. S ta tio n ery  Office.

M in es  D e p a r t m e n t  : E lev en th  Annual R eport 
of th e  Secretary  for Mines, 1931, and the  A nnual 
R ep o rt of H.M. Chief Inspecto r of Mines, 1931. 
P ap er covers, 220 pages. Price 3s. 6d. London :
H.M. S ta tionery  Office.

R e p o r t s  o f  H .M . I n s p e c t o r s  of  M in es ,  1931 : 
3— Y orkshire D ivision, by  E . H . F r a z e r .  7—  
Swansea Division, by  T. A s h l e y .  P aper covers, 
each price Is. London : H.M. S ta tio n ery  Office.

N ig e r ia  : A nnual R ep o rt on  th e  Geological
Survey, 1931. P aper covers, folio size, 40 pages, 
w ith  m aps. Price 2s. 6d. London : Crown Agents 
fo r th e  Colonies.

T a n g a n y ik a  T e r r i to r y  : The K im berlite  and 
A ssociated Occurrences of th e  Iram b a  P la teau . 
Geological Survey Short P ap er No. 10. By 
D r . E . O. T e a l e .  P ap er covers, 10 pages, w ith  
sk e tch  m ap. Price Shs. 2. D odom a : Geological 
Survey D epartm ent.

N e w  S o u th  W ales  : A nnual R ep o rt of th e
D ep artm en t of Mines, 1931. P aper covers, 107 
pages, w ith  m ap. Sydney : D ep artm en t of Mines.

B r it i s h  C o lu m b ia  : Sum m ary and  Review  of 
th e  M ineral In d u stry  for th e  six m onths to  June 30,
1932. Compiled by  J. D. G a l l o w a y . P ap er covers, 
typescrip t, 50 pages. V ictoria : D ep artm en t of
Mines.

T in  P r o d u c t io n  : Sum m arized da ta . U nited  
S ta tes B ureau of Mines, Econom ic P ap er 13. By 
J . B. U m h a n .  P ap er covers, 34 pages, illustra ted . 
W ashing ton  : S uperin tenden t of D ocum ents.

Cap L a m p s  a n d  V e n t i la t io n  : Perm issible
E lectric  Cap Lam ps and  V entila tion  in  Certain 
California Mines and W ater-T unnel Construction. 
U nited S tates B ureau of Mines B ulletin  359.
B y S. H. A s h  and J. H. R a n k i n . P ap e r covers, 
36 pages, illu stra ted . W ashing ton  : Superin tendent 
of D ocum ents.

L o w - G r a d e  M a n g a n e s e  O res  : A S tudy  of
H igh-M anganese Slags in  R elation  to  th e  T reat­
m ent of Low-Grade M anganiferous Ores. United 
S tates B ureau of Mines T echnical P ap e r 523.
B y C. H. H e r t y , Jr .,  J . E . C o n l e y , and  M. B. 
R o y e r . P ap e r covers, 36 pages, illustrated. 
W ashington : Superin tenden t of D ocum ents.

S i lv e r  : C onsum ption of S ilver in  th e  A rts and 
Industries of th e  U nited  S tates. B ureau of Mines 
Econom ic P aper 14. P apers covers, 18 pages.
W ashington : S u p erin ten d en t of D ocum ents.

M e t a l - M in e  A c c id e n t s  in  t h e  U n i t e d  States ,  
1930. B ureau of Mines B ulletin  362. B y W. W. 
A d a m s .  P ap er covers, 99 pages. W ashington :
S uperin tenden t of D ocum ents.

Q u a r r y  A c c id e n t s  in th e  U n i t e d  States ,
1930. B ureau of Mines B ulletin  366. B y W. W. 
A d a m s .  P ap er covers, 88 pages. W ashington :
S uperin tenden t of D ocum ents.

M in e r a l  R e s o u r c e s  of  t h e  U n i t e d  S tates ,
1931. P a r t  II , pp. 1-21. F lu o rsp ar and  Cryolite, 
by  H. W . D a v i s  ; pp. 23-32, P o tash , by  A. T.
C o o n s . W ashington : S u p erin ten d en t of Docu­
m ents.

M in n e s o t a  : Q u a tern a ry  Geology of Minnesota 
and  P a rts  of A djacen t S ta tes. U nited  States 
Geological Survey Professional P ap er 161. By
F. L e v e r e t t . P ap e r covers, qu arto , 148 pages, 
w ith  m aps. W ash ing ton  : S uperin tendent of
Docum ents.

K in g s t o n ’s S t e r l i n g  F lu c t u a t io n  T a b le s .  Card 
Folder. Price Is. London : K ingston ’s Transla­
tions In s titu te .
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¿1 shares. O bjects : To ca rry  on business as owners 
and  w orkers of m ines con tain ing  gypsum , barytes, 
ta lc , sulphur, m ica, and  an y  o ther m inerals, and to 
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