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E D IT O R IA L

IN March last we had occasion to comment 
on the ethics of accepting professional 

employment in Russia, having regard to the 
prevailing régime. One of our American 
contemporaries is now advising technical 
men to leave the country a t once, not on 
account of ethical considerations, bu t for 
reasons of personal safety.

ELSEW H ERE in th is issue are a number 
of illustrations supplem enting the 

article, published in October, 1929, by 
Mr. John F. Shipley describing the K urra 
Falls Hydro-Electric S tation in N orthern 
Nigeria. The station has now been com
pleted and is supplying power to a number 
of tin  properties in the vicinity.

MIN ING men will have noticed with 
interest the appointm ent of Mr. G. 

How ard Ferguson as the new High Com
missioner for Canada in London, because 
before he became Prem ier of O ntario Mr. 
Ferguson was M inister of Mines in th a t 
province. This is believed to  be the first 
occasion on which a Canadian High Com
missioner has had any special knowledge of 
m ining.

TH E price of silver continues to  decline 
w ith disastrous effect upon world m arkets 

owing to  the continued depreciation of 
eastern credit. There seems ample evidence 
available th a t some standardization of silver 
prices is now overdue and a fixation of the 
m etal as currency at, say, 2s. or 2s. 6d. an 
oz. would go a long way towards the 
restoration of confidence in world conditions. 
The situation m ight well be considered in 
conjunction w ith the predicted decline in 
gold production.

JN the New Year Honours Sir Ernest 
Rutherford, chairm an of the Advisory 

Council of the Committee of the Privy  
Council for Scientific and Industrial Research 
and late president of the Royal Society, is 
raised to the peerage and Mr. F rank Edward 
Smith, who is Secretary of th a t com m ittee 
and of the Royal Society, is awarded the 
K.C.B. Sir John Scott Hindley, Commercial 
Advisor, Mines D epartm ent, since 1918, is

also elevated to the peerage, while Sir R ichard 
Gregory, the editor of our distinguished 
contem porary Nature, receives a baronetcy.

W ITH  great prom ptitude the Common
w ealth Government, having come 

to the conclusion th a t a bonus to  help the 
gold-mining industry  of A ustralia was 
desirable, has passed the measure into law 
in the form th a t was outlined here last 
m onth, with the difference th a t it is to be 
payable on the average output of the three 
preceding years instead of only the past year. 
One of the conditions on which the bonus is 
offered—th a t insisting on the treatm ent of 
all ore th a t will pay working expenses—is 
meeting with some opposition from the 
managers, who contend th a t it takes the 
control out of their hands and vests it in the 
Government.

BY the death of Lord Melchett industry 
has lost one of its greatest leaders. He 

will be best remembered to  the m ining and 
metallurgical com m unity by reason of his 
association w ith  the Mond Nickel Company, 
of which he became chairm an in 1909, on 
the death of his distinguished father, Dr. 
Ludwig Mond. Under his chairm anship the 
mines of the company developed rapidly  and 
w ith the acquisition in 1911 of the famous 
Frood property a new smelter was erected 
a t Coniston. About th is tim e also the 
refinery in South Wales was increased from 
two plants to  seven, w ith  a tenfold increase 
in output. Since 1925 the precious metals 
refinery a t Acton has grown to be the largest 
platinum  refinery in the world. Lord 
Melchett received the Gold Medal of the 
Institu tion  of Mining and Metallurgy in 
1928.

MR. W. PELLEW -HARVEY, who has 
been elected president of the Insti

tution of Mining and M etallurgy for the 
coming year, has had quite a wide experience. 
Born a t Truro, he received his early training 
in mining and m etallurgy partly  in his native 
county and partly  in South Wales during the 
period 1882 to 1889 and was a t V ivian’s, 
the well-known firm of those days in Swansea. 
In  1890 he left for Canada and became 
interested in gold mining in British Columbia, 
starting  in business on his own account in 
Vancouver. Here Mr. Pellew-Harvey was
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employed by the  leading banks and other 
im portant undertakings as an independent 
consultant and he also acted unofficially 
for the  Government of B ritish Columbia 
a t th e  tim e of the Klondyke gold rush, 
when he was deputed by the Finance Minister 
to receive the gold from the miners upon 
which royalties were due. These consign
m ents were assayed and m elted and in respect 
of these w arrants were issued to the miners 
which were honoured by the banks. In 
1901 Mr. Pellew-Harvey returned to London 
and established himself in W albrook, in 
partnership with Mr. E. Nelson Fell, on whose 
retirem ent, in 1904, he continued the practice 
and subsequently removed to  London Wall. 
His professional engagements have taken 
him to Russia and Siberia, where as one of the 
first engineers to  enter th a t territo ry  he 
was associated w ith the Spassky and Atbasar 
copper properties. He has also visited 
Spain, Norway, India and Burma, Australia, 
N orth and South Africa, and the United 
States. In  1926 Mr. Pellew-Harvey took 
Mr. W. H. Rundall into partnership.

O re D ep osits  in  G erm any and  
N orthum berland

The m ain event of the last m eeting of the 
In stitu tion  was the presentation of a paper 
by Dr. J . W. Gregory on “ The Copper-Shale 
(Kupferschiefer) of Mansfeld ” and the 
presence of Dr. Gregory was no doubt partly  
responsible for the good attendance at a 
December m eeting when members have so 
m any other calls on their tim e, although the 
sim ilarity  of the Mansfeld occurrence to the 
copper fields of Northern Rhodesia may also 
have been an additional a ttraction. Two 
further papers on a B ritish enterprise were 
also presented a t the December meeting, 
these being by Mr. G. Trestrail and dealing 
w ith the Settlingstones w itherite mine in 
Northum berland, the first describing the 
deposit itself and the second a device for 
controlling mine dams. The last two papers 
were, in the absence of the author abroad, 
introduced by Mr. Allen Howe and Mr. 
Hum phrey Morgans respectively.

As Professor Gregory says in the introduc
tion to  his paper, Mansfeld is unique in 
m ining history, having been continuously 
worked for seven and a quarter centuries 
and having up to 1913 yielded 800,000 tons 
of copper. During the war period the d istrict 
was of the greatest im portance to  Germany

and is still the m ain German source of 
copper production. The copper ore is a thin 
bed of Upper Perm ian shale or marl, which 
lies above the Rotliegende, Lower Permian, 
and below the Zechstein, a bitum inous lime
stone a t the base of the Upper Perm ian. The 
purport of Professor Gregory’s paper is to 
determine the origin of the copper in the 
Kupferschiefer and the mode of deposition 
of the shale itself. An admirable 
summary was given of the various theories 
of the origin of the ore which have been 
advanced and the author showed how 
opinions have wavered between the 
syngenetic, or contemporaneous, and the 
epigenetic, or subsequent, origin of the ore. 
The author himself, while holding the opinion 
th a t the copper is syngenetic in origin, 
points out th a t some of the arguments for 
the epigenetic theory appear weighty and 
th a t m any authorities on ore genesis and on 
the Northern Rhodesian copper fields hold it 
for the German copper-shale. He shows th a t 
the case turns largely on the Rücken, the 
numerous small faults which cross the shale. 
These form parallel ridges which produce 
cross-bars on the floor of the mine workings 
which are compared to railway sleepers. In 
the au thor’s view th e  Rücken have been of 
great influence in the redistribution of the 
copper subsequent to contemporaneous de
position w ith the shale, bu t th a t they were 
not the fissures by which the copper found its 
way to the shale seems to be unquestionable. 
The very spasmodic occurrences of copper 
— Sanderz—below the Kupferschiefer and the 
occasional nodules—Hieken—in the overlying 
limestones have been used to  forward the 
epigenetic theory, but their irregular 
occurrence and the peculiar fact th a t by far 
the greatest part of the copper is in the 
calcareous shale ra ther than  in the equally 
convenient and more receptive limestone are 
points th a t cannot be explained by the 
epigenetic theory. In  addition the scanty 
evidence in favour of the mineralization of the 
Rücken and the fact th a t the tru ly  epigenetic 
deposits occurring in the same field are 
entirely dissimilar can only favour a syn
genetic origin of the copper. Finally, it may 
be said th a t Professor Gregory believes the 
copper to have been derived from the pre
existing Harz massif and the shale itself to 
have been deposited in a  lagoon which now 
forms the Mansfeld basin. The discussion 
following the reading of th is paper was 
in itia ted  by Professor Cullis, who, after 
congratulating the author on his capacity for
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seizing the essentials of any problem which 
m ight engage his attention, felt substantially 
inclined to  agree with him  as to the origin of 
th e  Mansfeld copper, a sim ilar view being 
taken  by Sir Albert K itson, Mr. Allen Howe, 
and  Dr. J . A. L. Henderson. Dr. W. R. 
Jones, however, was definitely in favour of 
the  epigenetic theory, although none of his 
views could be held seriously to challenge the 
conclusions of the author. Other speakers 
were Mr. Murray-Hughes, who advanced the 
adsorptive capacity of the shale as a reason 
for the presence of the copper w ithin it, 
and  Dr. Kingston, who spoke of his ex
perience in N orthern Rhodesia. Altogether 
it m ay be said th a t no case was produced 
which could be held to show th a t the Mansfeld 
deposit and those of N orthern Rhodesia were 
of sim ilar origin.

The papers on the Settlingstones mine, 
Northum berland, introduced as they were in 
the absence of their author, received rather 
less atten tion  than  was, perhaps, their due. 
The second, which described a device for 
controlling the w ater discharge from a dam 
in connexion with a  pum ping installation 
in  th is mine, m ight well be of interest to 
those in charge of other properties where 
sim ilar conditions exist. The first, however, 
describes a w itherite deposit in the lower 
Carboniferous rocks of the N orth of England 
which has interesting features, the most 
striking, perhaps, being the complete change 
of m ineralization on opposite sides of a 
fault, the lode to the east being worked for 
lead, w hilst the lead is completely absent 
west of the fault.

T h e M etal P osition
The year which has just concluded will go 

down in h istory  as the period of the great 
slump, for, although the prices touched may 
not be the lowest on record, they have been 
depressed to  a point which has not been seen 
in  the experience of m any of those now 
associated w ith the industry. Each of the 
m ajor non-ferrous metals has had its own 
peculiar vicissitudes, bu t there is one feature 
which has been common to all—over
production as a result of the inflated prices 
which prevailed previously. Possibly the 
excess output would not have been apparent 
b u t for the severe depression in the industries 
of the world, bu t who will say th a t this 
falling-off in industrial activ ity  is not in part 
a ttribu tab le  to inflated values ? To descend 
from the general to the particular, copper is

a good example of w hat happens when 
attem pts are made to keep prices above their 
natural level. As is well known, some few 
years ago an organization was formed in 
America to elim inate com petitive selling, at 
least so far as export business was concerned, 
and w ith the avowed intention of stabilizing 
prices. In  th is it succeeded up to a point, 
the value of electro being m aintained for 
a  year or so a t 18 cents f.a.s. New York. This 
suited producers adm irably and production 
responded to  the stimulus, which was all 
right so long as consumption was good. 
W hen the la tte r fell off, however, the stocks 
grew enormously ; whereas a t the end of 
1929 the American refined stocks am ounted 
to 171,320 short tons, by the end of November, 
1930, they had grown to 369,832 tons. 
Stabilization, so-called, then became a farce 
and prices eventually dropped to  about 9 -50 
cents in America, or about £45 in Europe. 
At th a t point the attractiveness of a low 
price, combined with talk  of concerted curtail
ment in the world’s output, induced buying 
and values improved somewhat. That, 
however, is history. W hat of the future ? 
I t  is a  little  difficult to become enthusiastic 
about prospects when such large stocks 
exist, bu t it  should be remembered th a t the 
adverse features m ust be already reflected to 
a large degree in the price, th a t depression 
in trade is not perpetual, and th a t there are 
some signs in America of returning confidence 
in the shape of an increased interest in the 
steel m arket. Besides, even if consumption 
m ay be slow to expand, there are prospects 
of further curtailm ent in output, which m ay 
prevent stocks increasing further, even if 
they do not assist in effecting some reduction 
in the surplus.

So far as tin  is concerned, the year just 
ended was characterized by continued 
propaganda, much of it somewhat m is
leading, and by persistent m anipulation of 
the m arket by  one or other of the various 
speculative groups, who for so long have 
been floundering in a commodity which they 
do not understand. H istory can hardly hold 
a like example of such m isjudgm ent and 
mismanagement as do the recent records of 
tin . The m arket m ight have been saved in 
some degree from its troubles had it not been 
for the obstinacy of a group determ ined at 
one and the same tim e to force production 
from the various properties which it con
trolled and from the new ones which it had 
brought into being and to raise prices. The 
output of these concerns and the increased
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output also from other and older properties 
whose m anagements were naturally  only too 
glad to take advantage of the very profitable 
prices still ruling when the “ bull ” 
cam paign began came on a m arket already 
showing signs of flagging consumption. 
Instead of allowing falling prices, entirely 
justified by events, to  bring about a gradual 
restoration of equilibrium  by forcing the 
closing of one uneconomic concern after 
another, the Tin Producers’ Association was 
formed, which pu t up a scheme for restric
tion whereby small high-cost and hopelessly 
uneconomic un its and big low-cost concerns 
all curtailed proportionately. The plan 
failed. At the end of the year a new scheme—• 
a quota scheme—was proposed to cut down 
output by force of law and it remains to be 
seen whether, if th is comes into being, it will 
have any b etter fate than its predecessor. 
The Governments of the Federated Malay 
States, D utch East Indies, Nigeria, and 
Bolivia are to  be asked to lim it exports of tin  
or tin  ores to  an extent sufficient to enable 
consumption to eat into and reduce to a more 
norm al level the heavy stocks. W hether 
these various Governments will combine and 
come to the rescue remains to be seen. Any 
perm anent cure can only come from economic 
pressure, restoring natural conditions. The 
quota scheme now under consideration is a t 
best an artificial and arb itrary  interference 
w ith individual liberty  of action and for this 
reason will not be generally welcomed. W hat 
is really wanted is less Government in ter
ference, not more. By way of comfort it 
m ay be remarked th a t the price level of tin  
to-day is d istinctly  below the average cost 
of production and supplies therefore a power
ful incentive to curtail output. This impulse 
will make itself felt during the next few 
months, opening the door leading to  better 
days.

The past year witnessed a considerable 
fall in lead prices, quotations falling from 
a high level of £21 15s. to the lowest price 
since 1911—namely, £14 12s. 6d.—whilst the 
position of producers has been complicated 
by the collapse of the silver market. 
Probably the outstanding feature of the 
European position in 1930 was the marked 
decline in German consumption, which more 
than offset the increased quantities taken by 
Russia, m ainly in the first half of the year. 
Im ports last year atta ined  a record high 
level and stocks here m ust have very sub
stantially  increased, perhaps by as much as 
about 50,000 tons. The Lead Producers’

Association was not much in the limelight, 
but it held off the m arket much of the 
surplus m etal and probably saved prices 
from heavier depreciation. Towards the 
end of 1930 the agreement between the 
Broken Hill companies and their miners 
expired and the present position is one of 
uncertainty. The Broken Hill Industrial 
Council, however, is advising the men to  
accept the companies’ term s and it seems 
probable th a t Australian production will be 
continued as a t present, and, w ith the Mount 
Isa property coming into production th is  
year, it m ay be increased. The year 1931 
opens w ith consumption a t a low level, not 
only here, bu t on the Continent and also in 
the United States, w ith little  to suggest an 
early expansion in trade, but, on the other 
hand, it has to be noted tha t prices are lower 
than for a long tim e past and any 
improvement in consumption should reflect 
itself in values. A part from the United 
States, which does not affect Europe directly, 
and Australia, production shows little  
tendency to decline.

The position of spelter has been the reverse 
of happy for some tim e and the depression 
became acute during the closing months of 
1930, when values touched the lowest level 
for about forty-five years. The reasons for 
th is were twofold, the first being over
production, largely as a result of improved 
metallurgical processes, whilst the other 
contributory factor was the decline in 
consumption. The la tter condition could not 
be regarded as exceptional, seeing th a t the 
same rem ark would apply w ith equal force 
to  most commodities, bu t it was probably 
more accentuated in the case of spelter than 
in th a t of other non-ferrous metals owing to  
the exceptional slackness of the galvanized 
sheet trade, due to a number of causes, 
including the unsatisfactory trade position in 
India. During the past year strenuous 
efforts were made to reconstruct the Cartel 
(which had lapsed at the end of 1929), w ith 
the object of regulating output to demand, 
but agreement amongst the various pro
ducers proved to be impossible and the pro
ject had to be dropped. Although the m arket 
has worn a depressed appearance and there 
is little  sign of any improvement in con
sumption, the price is already very low, and 
there is one respect in which th is m arket is 
healthier than  copper, tin, or lead—its 
freedom from any attem pt a t price control 
by artificial means—and this leads to hopes 
of recovery when trade improves.
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In trod u ction .—The New Year gives 

promise of an improvement on 1930, although 
th is  is, perhaps, not saying a great deal. 
The tendency is for m etals to improve, 
whether they are supported by schemes or 
not, provided there are no serious labour 
troubles.

T ransvaal.—The output of gold on the 
R and for December was 867,202 oz. and in 
outside districts 41,290 oz., making a to tal 
of 908,492 oz., as compared with 884,753 oz. 
in November. The to ta l for 1930 was 
10,719,760 oz., constituting a  record. The 
num ber of natives employed on the gold 
mines at the end of the m onth totalled 
203,473, as compared with 205,030 at the 
end of November.

The accompanying table gives details of 
the dividends paid by the R and gold mining 
companies during 1929 and 1930. Perhaps 
the most noteworthy features are the return 
of Simmer and Jack and of Robinson Deep 
“ B ” shares to the  list, in place of Village 
Deep, and the further reduction in the 
New Modderfontein distribution :—

1st
half,
1929.

2nd
half,
1929.

1st
half,
1930.

2nd
half,
1930.

s. d. s. d. s. d. s. d.
Brakpan ................................ 4 9 5 0 4 3 4 6
C onsolidated Main R e e f . . 1 0 1 0 0 9 1 3
Crown .................................... 3 3 3 3 3 3 3 6
D urban R ood ep oort D eep — 0 3 0 6
G e d u ld ................................... 3 0 3 3 3 3 3 3
G eldenhuis D eep  ............. 0  6 0 6 0 9 1 0
G overnm ent A r e a s .......... 2  3 2 3 2 3 2 3
Lan glaagte E sta te  .......... 1 6 1 6 2 0 2 0
M odderfontein B (5 s .) . . . 2  0 2 0 2 0 2 0
M odderfontein D eep  (5s.) 3 3 3 (i 3 3 3 3
M odderfontein  E a st . . . . 2  0 2 0 2 II 2 0
M odderfontein , N ew  . . . . 7 0 7 0 fi 9 6 6
N ew  S ta te  A reas ............ 1 6 1 0 1 6 2 0
N ou rse M ines .................... .— 0 (i 0 6 0 9
R ob in son  D eep  (A Is.) . 1 6 1 6 1 6 1 6
R obinson D eep  ( B ) ............ — 7è
R ose D e e p ........................... — 1) fi 0  6
Sim m er and Ja ck  ............... — l ł
S prings M in es....................... 3 6 3 9 3 6 4 0
Sub N i g e l .............................. 2 0 2 0 2 0 3 0
V an R yn  .............................. 0  6* 0 6* 0 H* 0 6*
V an R yn  D e e p .................... 3 6 3 6 3 0 3 0
V illage D e e p ......................... 0  6 0 6 t t
W est S p r in g s ....................... 1 0 1 0 1 U 1 0
W itw atersrand Gold . . . U 6 1 0 1 0

♦ T a x  free. t  Mine now  ow n ed b y  R ob inson D eep .

The above distributions bring the year’s 
mining dividends up to a to ta l of £8,644,309, 
representing an increase of over £230,000 
upon the result for the previous year.

In  issue of the Magazine  for October last 
reference was made to small stopes being 
opened up in the footwall of an old stope 
above the 7th level in the New Kleinfontein

mine. Towards the middle of December the 
company announced th a t recent work done 
tended to prove th a t the  new ore was not a 
faulted portion of any known reef, bu t an 
undenuded fragm ent of an older series. The 
reef in question carries erratic values and 
th ree stretches aggregating 800 ft. have 
proved payable, running 5 to 7 dwt. over a 
stoping w idth of 42 in. I t  will be recalled 
th a t similar occurrences have been m et with 
in other F ar E ast R and mines.

The report of Potgietersrust Platinum s for 
the  year ended September 30 last shows th a t 
the com pany’s earnings have been seriously 
affected by the price of platinum . The 
first four m onths of the year under review 
were profitable, bu t for the rem ainder of the 
year operations were conducted a t a loss. 
The report states th a t a num ber of claims 
have been abandoned.

D iam onds.—Following the announcement 
in November last of the postponem ent of the 
paym ent of its usual half-yearly preference 
dividend by the  Prem ier (Transvaal) Com
pany, it m ay be noted th a t the Consolidated 
Diamond Mines of South W est Africa Com
pany is following a similar course. A t the 
annual meeting of De Beers Consolidated 
Mines, however, it was announced th a t 
the usual half-yearly distribution on the 
preference shares would be made.

At the beginning of the m onth the In te r
national Committee for Diamond Trade and 
Industry  published the  details of the  restric
tion scheme which came into force in the 
diam ond-cutting industry  on Jan u ary  4. 
Among the various countries affected it m ay 
be noted th a t the restriction in South Africa 
will am ount to 50%.

Southern  R hodesia .—The output of 
gold from Southern Rhodesia during 
November last was 44,351 oz., as compared 
with 45,006 oz. for the  previous m onth 
and 46,219 oz. for November, 1929. O ther 
outputs for November were : Silver, 6,915 oz.; 
copper, 115 tons ; coal, 77,836 tons ; chrome 
ore, 7,348 tons ; asbestos, 3,271 tons ; mica, 
4 tons ; scheelite, 2 tons.

N orth ern  R h od esia .—Following the
announcem ent in these columns last m onth 
concerning the proposed fusion of the interests 
of the Rhodesian Congo Border Concession 
and the N ’Changa and Bwana M’Kubwa 
companies, it should be sta ted  th a t a t the
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various meetings held for the purpose the 
resolutions were approved.

The report of the Rhodesian Congo Border 
Concession, L td., for the year ended June 30 
last shows the most im portant asset of the 
company to  be the N ’Changa Extension ore- 
body, of which it is impossible to give any 
accurate estim ate of tonnages or grades, as 
the results of boring have not shown the same 
regularity as has been usual in the district. 
The ore-body is now being rapidly developed, 
two shafts being sunk, of which No. 1, on 
the foot-wall, had reached a depth of 492 ft. 
and No. 2, the m ain shaft, a depth of 150 ft. 
by the middle of December. Metallurgical 
investigations are being actively pursued 
and use is being made of the segregation 
plant on the Alaska property of the Southern 
Rhodesia Base Metals Corporation to  test 
th a t process on a large scale.

The report of Roan Antelope Copper 
Mines, L td ., for the three m onths ended 
September 30 last states th a t the drilling 
programme was completed during the quarter 
and the reserves now available are considered 
sufficiently substantial to  justify the 
suspension of drilling. There are estim ated 
to  be 108,000,000 short tons of ore, averaging 
3 ‘4% copper, which figure includes 37,000,000 
tons, averaging 3'6%  copper, in the Roan 
Extension area.

An eighth progress report on the Kansanshi 
mine has been issued by the Rhodesia- 
K atanga Company and states th a t develop
m ent work has now reached a stage where 
sufficient ore reserves are assured to w arrant 
the installation of a treatm ent plant capable 
of an output of 50,000 tons of copper annually 
and th a t the design of such a p lant is in 
hand. The mine will be started  as an open
cast working w ith no overburden to remove 
and the tonnage of ore available for this 
m ethod of m ining is stated  to be sufficient 
to supply the treatm ent p lant for two or three 
years. Meanwhile development is being 
curtailed pending a  decision as to  railway 
connexions w ith the Benguela railway.

The report of the Kafue Copper Develop
m ent Co., L td., for the period ended June 30 
last states th a t the Sable Antelope mine 
appears to  be one of the most im portant 
properties held by the company in Northern 
Rhodesia and th a t it is receiving chief 
a ttention. Mapping is in hand to locate the 
best position for drill sites. The existence 
of coal measures a t the foot of the Katungwe 
escarpment west of the Silver King has been 
proved and these it is stated  probably extend

north-west as far as the H ot Springs out
crop.

Shareholders of Rhodesian Anglo American 
have been informed th a t it is proposed to 
increase the capital of the company to 
£6,500,000 by the creation of 3,000,000 
additional shares of 10s. each and also to 
issue debentures carrying conversion rights. 
The company is largely interested in the 
Rhodesian Congo Border merger and part of 
the new capital is required in connexion with 
th is scheme, under which the company agreed 
to  underwrite £2,500,000 of the new 
debentures which are to be issued.

T anganyika  Territory.—The report of 
Bukoba (Tanganyika) Tinfields for the fifteen 
m onths ended December 31, 1929, states 
th a t after adjustm ents had been made 
under the agreement w ith the Billiton Tin 
group an area of 15 square miles remains 
under exclusive prospecting right to the 
company. Tin winning on the Grey Tin 
Creek area was suspended at the end of May, 
1929, and all prospecting has since been 
discontinued.

N yasaland .—Shareholders of Nyasaland 
Minerals have been informed th a t the 
company is voluntarily to be wound up and 
th a t a liquidator has been appointed.

G old C oast.— In the last issue of the 
M a g a z in e  reference was made to interesting 
developments on the Ashanti Goldfields 
property and it  was stated  th a t the m ain 
cross-cut on No. 26 level had cut the reef. 
L ater advice shows th a t the intersection was 
made at 333 ft. from the m ain shaft and 
th a t a t this point the reef is 14 ft. wide, 
assaying 2‘2 dwt. I t  will be recalled, how
ever, th a t similar low values were obtained 
when the reef was first encountered on the 
level above, subsequent development there 
proving high-grade ore. For the year ended 
September 30 last a final dividend of 65 per 
cent, is recommended, making the to tal for 
the year 100 per cent., and it is also proposed 
to capitalize £125,000 of the reserve, dis
tributing the 625,000 shares thus created as 
fully paid bonus shares to  the shareholders in 
the proportion of one for every two held.

During the year ended June 30 last the 
B ibiani (1927) company completed the 
reclam ation of the old mine workings and 
new ground was opened up on Nos. 3 and 4 
levels from No. 1 shaft. No. 4 shaft was 
sunk to  No. 4 level and new electrical and 
compressor p lant installed. A progress report 
issued on the return of the consulting 
engineer, Mr. J. S. W atkins, from the
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property  states th a t developments on the 
west lode w arrant a ten tative estim ation of 
ore in sight am ounting to 150,000 tons, 
averaging 11 dwt.

In  the report of Ariston Gold Mines (1929), 
L td., for the year ended September 30 last, 
it is sta ted  th a t the N orth Shaft, tem porarily 
closed by a run of ground, is now open and 
th a t the skips are again working to the 16th 
level. An extraordinary m eeting held a t the 
end of last m onth resolved th a t the capital 
of the company should be reduced to 
£327,040 2s. 6d. by the cancellation of lost 
capital and th a t it  should be subsequently 
increased to  £500,000 by the creation of 
1,383,679 shares of 2s. 6d. each.

M orocco .—The report of the Morocco 
Minerals Syndicate for the year ended 
December 31, 1929, states th a t after
exam ining the Afrau property the engineer 
consulted expressed the opinion th a t the 
mine had no commercial value. No further 
work is to  be undertaken a t present.

India.— Shareholders in the Indian Copper 
Corporation have been informed by circular 
th a t the ou tput for the 11 m onths ended 
November 30 last was 2,625 tons, the largely 
increased outputs for October and November 
being m ainly due to  improved crushing 
facilities. A t the same tim e the ore grade 
shows m arked improvement, averaging over 
3% . The rolling mill has been brought 
gradually into operation, the output of yellow 
m etal sheet increasing from 42 tons in August 
last to 160 tons in November.

A u stra lia .— The report of the Golden 
Horse Shoe (New) for the period from its 
inception in September, 1929, to  September 
30 last states th a t the original dumps which 
were acquired were estim ated to  contain 
2,553,164 tons of m aterial assaying 7s. lOd. 
per ton, of which 45% of the value should be 
recoverable, and th a t the retreatm ent plant 
would exhaust them  in five years. Operations 
were commenced in Jan u ary  last and during 
the period under review 255,770 tons was 
retreated, yielding 3s. 8d. per ton, the working 
profit being Is. 7d. per ton.

The announcem ent of the discovery of a 
new goldfield a t Larkinville, in W estern 
A ustralia, probably locates th a t m entioned 
elsewhere in th is issue by our Brisbane 
correspondent. I t  is sta ted  th a t fair sized 
nuggets have been found and the area 
contains quartz veins and wide schist lodes.

M alaya .—The output of Hongkong Tin 
for the year ended August 31 last was 
950 tons of concentrates from the treatm ent

of 1,235,904 cu. yd. of ground, 10’6 acres of 
the com pany’s ground being worked. During 
1930 operations have been restricted, bu t the 
profit for the year was £48,161 and dividends 
equal to  25% have been paid, absorbing 
£37,500.

D uring the year ended June 30 last Meru 
Tin produced 273 tons of tin  concentrates, 
the to ta l m ining revenue being £30,348. The 
to ta l yardage trea ted  was 728,200 from an 
area of 15 acres. I t  is considered th a t the  
work of the company is ham pered by lack 
of capital, the year’s operations showing 
a loss.

M exico .—The report of Esperanza, L td ., 
for the year ended June 30 last shows a  net 
loss of £726, increasing the debit balance to  
£12,266. An extraordinary  m eeting of 
shareholders is to  be called to  p u t the  
company into voluntary  liquidation.

P an am a.—Although the past m onth has 
witnessed a revolution in Panam a, news has 
been received to  the  effect th a t it has in no 
way affected the operations of the  Panam a 
Corporation.

R ussia .— Owing to  the fact th a t the  
accounts for 1929 had not been received from 
Russia, the Lena Goldfields com pany found 
it impossible to  prepare a balance sheet for 
th a t year. Accordingly it  was directed by 
the Board of Trade th a t the accounts for 
the previous year m ight be presented a t th e  
annual m eeting held last m onth.

Y u g o sla v ia .—During the period ended 
September 30 last the operations of Novo 
Brdo mines were continued in the K ijn itsa 
valley and in the Janjevo concession. The 
condition of the lead and zinc m arket has 
since led to the tem porary cessation of work 
in the area.

F anti C on so lid a ted .—D uring the year 
ended December 31 last the F a n ti Con
solidated Investm ent Co., L td., m ade a 
profit of £33,098, which, w ith the balance 
of £5,321 brought in, made an available sum 
of £38,419. A dividend of 6d. per share is 
to  be paid, which will absorb £33,750, 
leaving £4,669 to  be carried forward.

A n g lo -C o n tin en ta l M ines.—The report 
of Anglo-Continental Mines Co., L td., for 
the year ended December 31 last shows 
a  loss of £13,706 and the credit balance is 
reduced to  £45,150. I t  is sta ted  th a t losses 
on investm ents totalled £14,472 and th e  
com pany’s half share of loss on an expedition 
to  Tanganyika was £1,111, while credits to  
profit and loss account am ounted to  only 
£3,156.



MINING A L L U V IA L  TIN W IT H  D RA G LIN E 
EX C A V A TO RS

By S. A . WESTROP, B.Sc.
T h e  a u th o r  suggests a  m e th o d  of m ining alluv ia l tin  w hm h

The object of th is article is to suggest a 
practical m ethod of layout for working 
small alluvial tin  properties by mechanical 
means a t a low rate per cu. yd. as a sub
stitu te  for gravel pumping operations, 
especially for properties on which water 
power is not readily available. W ith slight 
modifications, the method proposed can 
be applied equally well to alluvial gold 
deposits. The w riter is acquainted with 
the Nigerian tin  fields and also w ith parts of 
the E astern  tin  field of Malaya and South 
Burma, and the scheme is the ' result of 
investigation on various properties.

igh t be ad v an tag eo u sly  a p p lie d  to  som e lo w -g rad e  d ep o s its .

shovel to the washing point would probably 
am ount to about twice the actual cost per 
yard of the m achine in digging the ground 
and loading the trucks. In fact, any method 
which involves the use of trucks, rails, and 
locomotives, even if only required to carry 
the actual pay gravel, raises the cost of 
operation to a high figure and it requires 
rich ground to stand the cost per yard 
involved: In  spite of this, on rich hill-side
properties where water is not readily 
available and the tin  bearing ground occurs 
in large pockets, the most economical 
m ethod is to use mechanical shovels and

F i g . 1 .— D r a g l i n e  a t  w o r k  o n  t h e  S u k k u r  B a r r a g e .

The suggested method of working is 
applicable to grounds varying from five to 
th irty  or more feet deep and either carrying 
tin  throughout its depth, or with varying 
percentages of overburden which carry no 
values, and w ith varying percentages of 
large stones. Such stones form a strong 
obstacle against gravel pumping as they 
gradually fill up the working face and cannot 
be moved by the monitor.

There are several methods of mechanical 
excavation which could be employed to 
deal w ith these small properties. For 
instance, a steam shovel m ight be used to 
dig the m aterial, loading it into trucks which 
would then be hauled to the washing plant. 
This method, while having the m erit of 
being simple, m ust however, be expensive 
since the cost of a haulage system from the

trucks in the way thus described and a 
number of such deposits are being success
fully worked in  this manner. W hat is 
required on m any properties, however, is a 
mechanical means of working whereby the 
one excavating machine will carry out all 
the operations w ithout recourse to additional 
handling or re-handling equipm ent for any 
portion of the m aterial excavated. The 
solution lies in the use of the dragline 
excavator, w ith a jib varying in length from 
40 ft., which is the m inim um  size recom
mended, to 80 ft. or more. The accom
panying diagrams illustrate how the length 
of the jib  affects the operation.

The dragline excavator is now becoming 
such a fam iliar object in m ining and con
tracting  operations, th a t it  seems hardly 
necessary to enter into a long description
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of it. I t  should suffice to  say th a t it  is a 
machine practically identical w ith the 
mechanical shovel as far as base, revolving 
frame and m ain m achinery units are con
cerned. The digging part of the machine, 
however, is entirely different. The jib of 
the machine is much longer than  the jib 
of the shovel and is also usually held inclined 
a t  a smaller angle to  the horizontal. A 
heavy digging bucket is suspended on a 
steel rope running over a sheave at the point 
of the jib. A second steel rope, known as 
the “ drag-rope ” is connected to  th is 
bucket by means of chains and shackles, 
and the m otive parts of the machine are 
arranged so th a t the m ain engine power can 
be used for either pulling the drag-rope, 
which enters the m achine through a fair- 
lead suspended at about the junction  of the 
jib  w ith the front end of the machine, or, 
alternatively, it can hoist the bucket by 
pulling on the rope passing over the jib 
point.

Two further functions of the m otive power 
of the machine are to  propel the machine, 
w hich is usually m ounted on caterpillar 
tracks, giving it the ability  to negotiate 
difficult ground or steep slopes, and secondly, 
to  ro ta te  the upper part of the machine 
w ith  respect to its  base.

The bucket, which is provided w ith digging 
teeth, is so shaped and attached to the hoist 
and  drag-ropes, th a t when it  is lowered and 
a  pull is applied to  the drag-rope, a powerful 
digging action is exerted by the teeth  of the 
bucket so th a t it fills as it is dragged towards 
the machine. Surprisingly hard ground can 
be dug by these machines. When the bucket 
is full the hoist rope is actuated, while still 
retain ing a pressure on the drag-rope. This 
raises the bucket clear of the excavation 
and the machine then swings to  the point 
where it is to dispose of the m aterial, which 
is then dumped by releasing the pull on the 
drag-rope.

Expressed roughly, the machine has the 
ab ility  to  dig from a point ra ther further 
away from its centre line than  the length 
of its  jib and to  dum p the m aterial dug in 
any direction from its centre line a t a  radius 
up to  this length. The m achine can dig to 
a depth which varies w ith the m aterial, the 
nature of the cut and the length of the jib. 
A dragline with a 50 ft. jib, can usually dig 
to  a depth of 20 to 25 ft. on an end cut, 
such as would be used in m ining tin  
deposits.

I t  is the long working and dumping reach

of the dragline which makes it an instrum ent 
of such potential value for m ining alluvial 
deposits and when it is recognized th a t the 
machine covers all the ground which lies 
in the circle described by the po in t of its 
jib  for the purpose of either digging or 
dumping, the value of using as long a jib  
as possible becomes apparent, since the area 
will vary  as the square of the jib  length. 
The dragline has the advantage of standing 
a t work on the original level ground, backing 
away from the excavation dug behind it and 
to  its sides.

The working costs of a dragline under 
the tropical conditions which will usually be 
m et w ith in tin  mining, will vary considerably 
in accordance w ith the following factors :—

{a) The nature  of the  digging.
(b) The ou tput obtained.
(c) The local cost of wages and fuel.
(d) The skill of the operators.
(e) The care and supervision of the 

machine.
(/) The m anagement of the machine for 

economical working.
These are widely divergent factors, but, 

fortunately, official figures are available 
from some of the large irrigation projects 
in the East, giving the costs averaged over 
a  num ber of years and a large num ber of
machines. The official records of the  Sukkur
Barrage show th a t eighteen 1 cu. yd. diesel- 
driven draglines digging canals under very 
adverse health  and living conditions, 
extremes of tem perature, and incessant 
sand storms, yet averaged as inclusive 
working costs between the years 1925 up 
to July, 1930, for an aggregate of 807 con
secutive working months, 2-59 pence per 
cu. yd. dug, w ith an average m onthly output 
of 23,000 cu. yd., working three shifts per 
day. The above figures included all costs of 
every description excepting th a t alone of 
interest and depreciation which, w riting the 
m achines off into the work, am ounts to  only 
slightly over one half-penny per cu. yd. 
A photograph of a dragline excavator a t 
work on th is  barrage is given in Fig. 1.

Averaged for such a large num ber of 
machines for such a  long period, the  above 
quoted figures can, therefore, be taken as a 
very reliable standard  on which to  judge 
excavation costs in the tropics. W ork in 
canal digging, however, is ra ther more 
straight-forw ard than th a t in m ining tin  
and the machine is less liable to  delay and 
in terruption on the score of selective m ining 
between overburden and pay  gravel and
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other causes. On the other hand the costs 
on the Sukkur Barrage were achieved under 
general conditions far less favourable from 
m any points of view than  exist on most 
tin  properties. Therefore, on balance, if 
50% be added to the figures quoted, arriving 
a t a  cost per yard  of 3-9, say 4 pence per cu. 
yd., th is  should give a  very safe figure for 
the actual working costs in the operations 
m entioned below of m ining the ground and 
including delivery of the gravel into the 
washing plant.

Bearing in m ind the capabilities and cost 
of operation of a diesel dragline machine 
which have been mentioned, it remains

necessary to  evolve a practical scheme 
whereby it can be adapted to continuous 
m ining and handling of overburden, pay 
gravel, and large stones where they are 
present, w ithout calling for re-handling or 
trucking operations. The solution for m any 
properties lies in the use of a semi-portable 
washing plant for the pay gravel which will 
consist essentially of a hopper w ith  grizzly, 
into which the dragline bucket will dump. 
A sufficient w ater supply for washing and 
disintegrating the gravel will be available, 
playing on the m aterial on the grizzly bars 
and sluice box below, which leads on to  a 
launder w ith the proper slope and length for 
concentrating the tin . The dimensions of 
the hopper and the launder will depend upon

the size of the dragline bucket and the 
outputs it is desired to  m aintain. The 
hopper and launder should be made up in 
units of such a weight th a t they can be lifted 
by the dragline itself, using its hoist rope 
as a crane w ith the bucket detached. I t  is 
by th is means th a t the washing plant will 
be moved to  its new position for each cut.

The best arrangem ent of hopper, grizzly, 
and launder, will depend upon local con
ditions and will probably require a certain 
am ount of experiment in each case. The 
points to look for are sim plicity and light
ness in construction, a satisfactory rejection 
of stones from the grizzly and of the pebbles

from the top part of the launder which will 
not travel with the tailings. The rejection 
of stones from the  grizzly can probably 
be effected by m anual operation of the water 
jets playing on to the m aterial dumped on 
the bars. The pebbles from the launder will 
be handled, as usual, by the natives engaged 
in raking therein for tin  concentration.

A suggested size of hopper m outh for 
working with a half yard dragline bucket 
will be about 10 ft. by 10 ft. w ith sloping 
sides to the grizzly bars having an area of, 
say, 6 ft. by  8 ft. Below the grizzly bars, 
a box 6 ft. by 6 ft. w ith a bottom  slope of 
about 1 in 25 corresponding to  th a t found 
necessary for the launder. The bottom  end 
of th is box would be open, leading direct

TAIL ¿5

F i g . 2 .— D r a g l i n e  m a k i n g  F i r s t  C u t .
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to the launder. The grizzly bars will slope 
a t righ t angles to the slope of the box below 
so th a t the stones are rejected at righ t 
angles to  the line of the launder and in the 
direction from which the dragline is feeding 
the hopper. The im portance and value of 
th is provision, is th a t when the stones 
rejected from the grizzly and shovelled out 
of the launder, have reached a sufficient 
pile, the dragline bucket can be quietly  
lowered alongside the hopper un it to  pick 
up these stones and deposit them  on the 
overburden dump as explained below.

For the half yard  bucket, an over-all 
height of about 14 ft. to the m outh of the 
hopper, 10 ft. to  the centre of the  grizzly 
bars, 8 ft. to  the bed of the box below the 
grizzly and 4 ft. for the final rejection of 
the tailings from the end of the launders, 
the launder being about 100 ft. long, m ay 
prove to  be about the dimensions required 
in practice. However, as stated  previously, 
th is  part of the p lan t is a m atter for 
experim ent as it  depends largely upon the 
nature  of the m aterial being washed and the 
fineness of the tin  concentrate.

The hopper and grizzly un it, it  is 
suggested, should be made removable from 
the box below, being attached to  it  by  four 
simple bolts. By arranging th is the weights 
of the un it can be kept w ithin such lim its 
th a t the  dragline can handle them  and the 
hopper and grizzly can be turned about 
w ith respect to  the box and launder so as to 
face either righ t hand or left hand feeding 
by the dragline. “ Hopper ” is ra ther a 
misuse of the term , since it is not intended 
to  give storage capacity, bu t ra ther to  guide 
each load of m aterial dumped into it direct 
on to  the bars for im m ediate disintegration 
by  the w ater jets. I t  would, in practice, 
be open a t the side facing the dragline so 
as to  give free access to the dragline bucket 
and the three enclosed sides would be 
provided w ith baffle boards to  prevent 
splashing.

A half yard  dragline under average 
conditions can be relied on for 30 cu. yd. 
an hour over the whole tim e of its operation, 
including stoppages and moves, and while 
a t work digging, will probably excavate 
a t a  ra te  of about 60 cu. yd. an hour.

The m ethod of m ining given below allows 
sim ultaneous m ining of overburden and pay 
gravel. T hat is, one bucket full of overburden 
can be dug and rejected, the next bucket 
being in the pay gravel and loaded into the 
hopper. Thus, if the ground being dug

contains tin  throughout, the washing p lan t 
would require to be able to deal w ith 60 cu. 
yd. an hour or w ith larger sizes of m achines 
and buckets, practically  a pro-rata figure 
to  th a t nam ed for the half yard  m achine. 
If, however, the ground contains 50% of 
overburden th a t can be rejected, then the  
size of the washing plan t and w idth  of the 
launder can be correspondingly reduced. 
I t  is, therefore, obviously im portant to  
have full inform ation regarding the nature  of 
the deposit, before deciding the size of the 
washing plant. W ith  a high percentage of 
overburden, quite a small washing p lan t 
should suffice. The actual suggested m ethod 
of m ining m ay be outlined as follows.

Most tin  properties are on a slope and  
in the m ajority  of cases, there is e ither a  
stream  still running through them  or else 
a disused stream  bed, following the n a tu ra l 
slope. Often such properties follow the bed 
of the valley and thus are long and fa irly  
narrow in character. Almost any p roperty  
will have a definite down stream  boundary 
and fairly well defined side boundaries can 
be drawn which determ ine the lim its between 
payable and unpayable ground. A com
mencement is made a t the down stream  
boundary of the property and provision 
m ust be made to  dispose of the ta ilings 
from the first series of cuts across th e  
property. This usually can be done b y  
leading them  into the stream  bed below th e  
property and in th is connexion the tailings 
th a t will have to be disposed either below 
or on the down stream  boundary, are only 
th a t proportion of the pay gravel th a t will 
wash down the launder which is contained 
in the first series of cuts across the property. 
These cuts will be about 100 to  150 ft. long, 
according to the size of the machine.

The overburden and stones will rem ain in  
the cut and ex tra  ground will not be required 
to  dispose of th is m aterial down stream . I f  
it is not possible to  lead the tailings off th e  
property down stream, it will usually be 
found th a t there is either a piece of un
payable ground adjacent, on to w hich th ey  
can be led, or else a small piece a t the down 
stream  end of the property  would b e  
sacrificed tem porarily for a tailings dum p. 
For the purpose of the drawings reproduced 
here, it has been assumed th a t there is  
ground available a t the bottom  end of the  
property and for the first series of cuts off 
the property, a small earth  bund 3 or 4 ft. 
high has first been dug by the m achine, th e  
w idth of the property, and the ta il end of th e
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launder rests on th is bank and discharges 
ju st over it.

A first cut, as shown in Fig. 2, is 
commenced on the down stream  boundary 
w ith its side lim it resting on the 
boundary line between payable and un
payable ground, previously discovered by 
prospection. The sketches have been drawn 
to represent the extreme and most difficult 
conditions which a half yard machine with 
a 40 ft. jib can handle and these consist of 
digging ground to a to tal depth of 20 ft.

w ith a maximum content of 13 ft. of over
burden and stones rejected. This machine 
can handle suitable ground to any less 
depth and proportion of overburden, stones 
and pay ground, than the figures just named. 
The larger machines, with longer jibs, can 
handle deeper ground and larger quantities 
of overburden. For the ground named, the 
40 ft. jib machine can make a cut 
approxim ately 100 ft. long and 30 ft. wide 
w ith steep side slopes, while remaining at a 
constant dumping distance from the hopper. 
This is achieved by moving the machine on

its caterpillars on a path  shaped as an arc 
of a circle, having its centre in the middle 
of the hopper.

Thus, reverting to Fig. 2, the excavation 
A.B.C.D., approxim ately 100 ft. by 30 ft. 
is dug by the machine while standing 
a t points m arked from “ 1 ” to  “ 5.” 
During th is tim e, valueless overburden 
has been dumped on the unpayable ground 
a t the side of the property where shown, 
a t the same tim e the pay gravel has 
been dug and dumped into the washing

plant according to the rate a t which it has 
been uncovered. The hopper un it and launder 
stands w ith its centre line about 15 ft. from 
the edge of the first cut and parallel to it. 
The tailings, as shown, are led over the 
small bund th a t has been built across the 
bottom  of the property, the stones being 
rejected from the grizzly on to  the pile 
shown near “ C.” I t  m ust be remembered 
th a t the portion of the excavation of the 
first cut near “ C ” will be the last to be 
dug by the dragline and will be firm ground 
on which to carry the stones un til the cut
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is • practically  completed, when the stone 
pile is removed, together w ith the over
burden to  the dump, while the machine 
stands a t about the figure “ 5 ” on the 
sketch.

As soon as the cut is opened out near 
“ A ” and “ B ,” a pum p would be installed 
to  keep the excavation dry and supply 
w ater for washing. This la tte r supply 
m ight require augm enting according to 
local conditions. If w ater is scarce, it m ay 
be necessary to  have a settling pool for the

first cut will not have such a  large cubic 
content as subsequent cuts, since it will 
have side slopes all round.

A typical content will be obtained in 
cut " X X ” m arked in Fig. 5. This will 
have the full content of, say, 100 by 30 
by 16 ft. or about 1,800 cu. yd. At 
30 cu. yd. per hour per half yard  bucket, 
th is gives 60 hours’ work on the cut before 
the washing plan t has to  be removed. 
If the m achine is worked on a three shift 
basis, th is  is about 2 |  days’ work or,

F i g . 4 .— D r a g l i n e  c o m p l e t i n g  S i x t h  C u t .

tailings from which w ater can be regenerated. 
I t  should be noted th a t in th is cut, all the 
required mining conditions are fulfilled.

Overburden is not washed and goes on 
to  unpayable ground, tailings go on to  un
payable ground, stones and pebbles are 
rehandled by the machine from the rejection 
pile of the grizzly to the overburden. In  
addition, a dry excavation to bed-rock is 
obtained and should the la tte r be hard  and 
uneven, it will be possible to  have a few 
natives working in the bottom , cleaning up 
the pockets into baskets, which they can 
dum p a t m inim um  cost to a point convenient 
for picking up by the dragline bucket. The

working two short shifts, about five 
days’ work.

An exam ination of Fig. 3 will show how 
the machine operates the second cut. 
The path  of the machine is not on a 
true arc w ith respect to  the washing p lan t, 
b u t the size of the hopper of the la tte r  
gives sufficient m argin to perm it the  m achine 
dum ping into the hopper when working 
from position " 3 ” marked. The overburden 
and stones are dum ped as shown into the 
excavation made by the first cut. The 
washing plant stands in the same relative 
position to  the second cut as it did  to  the 
first cut, th a t is to say, on a parallel line to
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F i g . 5 .— G e n e r a l  A r r a n g e m e n t  o f  P r o p e r t y .
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its previous line and 30 ft., the w idth of 
each cut, from it.

The elevation shows the relative positions 
of m achine, cuts one and two, and over
burden spoils from these cuts. I t  will be 
seen th a t a t “ G ” the toe of the over
burden spoil of the second cut is apparently  
encroaching on the toe of th is cut. I t  m ust 
be remembered th a t the machine would 
have actually cut out the section D .E.F.G . 
in advance of the spoil pile, so th a t in practice, 
the bed rock could be cleaned up before the 
dum ped-m aterial could encroach on the 
pay  gravel.

The th ird  and subsequent cuts across the 
property  u n til the opposite edge of payable

F i g . 6 .— D r a g l i n e  w o r k i n g  A u r i f e r o u s  G r a v e l  
i n  A l a s k a .

ground is reached, are practically similar 
to  the second cut. Fig. 4 shows the 
m achine finishing the sixth cut. The 
shape taken up by the overburden piles 
and other details are clearly shown. The 
whole rectangular piece A .B.H.I. has been 
worked. During th is process it m ay have 
been necessary, according to the lie of 
the  ground, to  remove the pump from its 
first position suggested near “ D ” in Fig. 2 
to  other positions in the excavation close 
to  the line A.I. in Fig. 4.

Fig. 5 shows the general arrangem ent of 
working the property w ith the boundaries 
and a number of cuts m arked on it. In 
th is  sketch, it will be noted th a t the machine 
has made one complete series of cuts 
across the w idth of the property and is 
engaged on the second series of cuts. The 
m achine has turned round and the second 
series of cuts are being handled across from 
right to  left instead of from left to right. 
This has several advantages in tha t the move 
for the machine and washing plant a t the 
end of the first series of cuts will only be a 
short one and th a t it will perm it sufficient 
space on unpayable ground a t the sides of

the property to dispose of the overburden 
and stones from the first cut of each series 
of cuts. By having the hopper and grizzly 
removable from the sluice box below, it  is, 
as explained previously, a  simple m atte r to 
reverse the connexions so th a t the washing 
p lant is in the same relative position to  the 
machine.

The disposal of the overburden in  the 
second series of cuts is the same as in the 
first series, the disposal of the tailings is 
effected by  leading these in between the over
burden dump piles in the old workings of 
the first series of cuts. This is done as shown 
in Fig. 5, the m achine, as it completes 
each cut not throwing up uniform piles of 
overburden as shown on the sketches, but 
filling up, w ith a small bund, the triangular 
sectional gaps between the overburden piles 
on the lines shown in Fig. 5 The tailings 
from each of the cuts of the second series, 
are led over th is  bund  and dispersed in 
the area between the spoil piles. By th is 
means, the toe of the second series of cuts is 
kept dry and clean working is ensured.

Fig. 5 also shows a  dragline dumping 
into the hopper. The jib  of the dragline 
can be inclined at w hatever angle is necessary 
to give clearance for the bucket over the 
m outh of the hopper. F or long working 
reach, however, it is necessary to  keep the 
angle of the jib as flat as possible, com
patible w ith obtaining the required clearance.

W ith  reference to  the scheme as outlined 
above and by  the sketches, it  m ust be remem
bered th a t the extreme conditions of working 
w ith a smallest size of dragline, the deepest 
ground and highest percentage of over
burden have been chosen. On m ost properties, 
the conditions m et w ith do not call for more' 
than  50% of overburden and stones to 
50% of pay gravel. Under these conditions 
a somewhat wider cut can be made and the 
overburden stones and tailings can be 
disposed of w ith greater ease.

The above m ethod gives continuous 
mining, involves the purchase of no un
necessary land and wastes none of the deposit. 
There will be certain elements of care 
necessary in operating the machine, th a t 
m aterial is not dropped from the bucket 
on top of natives working in the launder 
or operating the nozzles playing on the 
grizzly, bu t th is should not represent a 
serious obstacle since shelters can be 
incorporated in the design of the washing 
plant a t these points, or in practice, the 
operator would take care to avoid th is risk.
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The dragline is an accurate machine which 
can dig to  surprisingly fine lim its and can 
select the tin  gravel underneath the over
burden w ithout much difficulty. I t  can also 
dig ground of considerable hardness and 
there are few alluvial tin  properties where 
the digging would be too hard  for the 
machine. Another advantage of the machine 
is its ability  to  do constructive work in 
building roads and levelling on the property, 
preparatory to opening it up, to dig w ater
courses, and to  clear the property by pulling 
tree stumps, etc., as mining proceeds.

As stated previously, i t  is safe to  allow 
a  figure of 4d. per cu. yd. for all the various 
digging operations of the dragline. The 
actual cost of the whole operations will 
depend on the amount of overhead expenses 
th a t are necessary, which are not directly 
connected with the machine and the actual 
costs of operating the washing plant and 
concentrating the tin  wash—down to  the 
point where it is shipped to  the smelter. 
The la tter charges again, will depend 
upon local circumstances and would require 
calculation for each individual property 
since the tin  content will vary, as will the 
percentage of pay gravel to over-burden, 
and so on.

The figure for washing, when expressed 
against the whole cubic contents of the 
ground, including overburden, m ay vary 
between Id . and 4d. per cu. yd. An average 
figure should be in the neighbourhood of 
2d., thus bringing the to ta l cost of working 
the ground to 6d. per cu. yd. To th is will 
have to be added depreciation on the 
m achinery and the general overheads. The 
latter, again, is a figure depending entirely

on the outputs obtained from the mine in 
comparison w ith its capitalization and the 
staff employed. The charge for interest and 
depreciation will depend upon whether the 
machine is used on single, double or three- 
shift workings and for a diesel dragline in 
continuous work will represent between 
Jd. and Id. per cu. yd.

A résumé of safe cost figures would 
indicate :—

Per
cubic yd.

Inclusive working cost of dragline . 4d.
Inclusive working cost of washing 

tin  over to tal yardage . . 2d.
In terest and depreciation of plant . Id.
Establishm ent overheads, say . . Id .

This gives a  to tal inclusive cost of every 
kind of 8d. per cu. yd. W ith tin  a t £120 
per ton, the 80% concentrates are worth 
about lOd. per pound. Under these 
conditions, £ lb. to the yard ground is on 
the verge of payability  and lib . and over 
ground could be handled w ith profit.

I t  should be noted th a t the above cost 
figures are merely safe indications of what 
m ay be achieved. The dragline operating 
cost figures have been increased deliberately 
above the general average reported for such 
machines in order to  leave scope for improve
m ent in actual practice. Local conditions 
define each one of the costs in the to ta l 
make-up, with corresponding possibilities of 
reduction or increase.

A diesel driven machine, carrying a half 
yard bucket on a 40 ft. jib, will cost erected 
a t work somewhere about £3,000. The 
washing plant, which would mostly be 
constructed locally, should not cost more than

r « r  v
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F i g . 7 .— D r a g l i n e  P l a c e r  M i n i n g  i n  A l a s k a .
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£500. W orking a t the flat ra te  of 30 yards 
an hour on a single shift of nine hours a 
day, about 7,000 cu. yd. a m onth should be 
dug. W orking two short shifts a day which 
is common practice to utilize the day
light hours, about 10,000 cu. yd. per m onth 
can be handled. The corresponding output 
of concentrate merely depends upon the 
pay-content per yard. By using a machine 
w ith a three-quarter yard  bucket, about
15,000 cu. yd. per m onth should be averaged, 
or, w ith a  one yard  bucket, 20,000. Diesel 
drive has now been used on draglines for 
seven or eight years and since m ost of the 
machines in operation w ith Indian drivers 
in Ind ia  have diesel drive and have proved 
so highly successful, it would appear th a t 
they can be used w ith  the utm ost confidence 
in remote m ining districts. Their advantages 
are th a t their fuel requirem ents are very low 
and cheap and the  usual boiler w ater 
difficulty of steam  machines is avoided.

In  order to save tim e, it will probably be 
advisable to duplicate the  washing un it 
since doing th is  will present the advantage 
of practically  continuous mining. The second 
un it would be erected in its  correct align
m ent while the first is a t work and when a 
cut is completed, the launder and the

washing plan t th a t has been in use can 
thoroughly cleaned up while the mac 
carries on w ith  the next cut. . r av

For a small rich deposit averaging 
2 lb. to  the yard, there would appear ,, 
strong possibilities of good profits wi 
above m ethod of working, since a p 
costing in all, including pumps, say i  > »
should be getting  an output of nearly en 
tons a m onth, working two shifts a day. in  
any case, dragline working should be cheaper 
than  gravel pum ping on m ost properties.

The present low price of tin  has made a 
num ber of properties unpayable by the usual 
m ethods of working, and some of these might 
be able to re-open profitably by means of 
draglines. I t  is not a new application to 
work alluvial deposits with draglines since 
there are a num ber of records of dragline 
m achines in the Yukon and elsewhere that 
have m ined gold deposits w ith  success, 
such an one being shown in Figs. 6 and 7. 
The drawback to  successful working with 
draglines in the past has been the difficulty 
in devising a layout which would permit 
continuous m ining operations w ithout con
tinually  m oving the  washing plan t and 
it is believed th a t the  above scheme may 
solve the problem.

|̂ 0

T H E  M EC H A N IC S  OF A E R I A L  R O P E W A Y S
By G. BRILLO

In  th is  a riic le  th e  a u th o r , w h o  is a  d ire c to r  o f C e re t t i  a n d  T a n fa n i C o .,  L t d . ,  d e sc r ib e s  th e  m ech an ic s  of a e ria l rope
w ays. In  a su ccee d in g  a rtic le  h e  w ill d ea l w ith  th e  en g in ee rin g  desig n  a n d  m a th em a tic s  o f th e  su b jec t.

The adoption of aerial ropeways is very 
old, and m ust be a t least as old as the rope 
itself. I t  is believed th a t in d istan t ages 
steel wire was used in China and Ind ia  to 
perform transport over rivers. The first 
project w orthy of consideration, however, 
is th a t of the D utch engineer Wybe Adam 
Von H arlingen who in the year 1644 
constructed in the Free S tate of Danzig 
an aerial ropeway w ith hemp ropes, mono
cable type w ith continuous movement, for 
the transport of the m aterials necessary to 
erect a fortress. In  England an aerial 
ropeway for the transport of passengers was 
erected in the year 1830 above the railway 
between Manchester and Liverpool. I t  was 
not, however, un til the year 1868 th a t 
transport by  mono-cable aerial ropeway was 
applied on a practical scale by Charles 
Hodgson, and later by  J. Pearce Roe, and 
by the German engineers Bleichert and 
Pohlig, and the Ita lian  engineers Ceretti

and Tanfani as far as the  bi-cable is 
concerned.

Aerial ropeways are no t only advantageous 
in hilly country, or when no other means of 
transport is possible, b u t m ay be erected 
w ith equal advantage on flat country. 
They are especially useful when there is 
a great traffic of goods as for instance in 
the Colonies, and in m any cases the solution 
of transport problems by the aerial ropeway 
has turned mines and collieries which other
wise have been failures, into successes.

At th is point it will be convenient to 
describe the m ost complex and complete 
aerial ropeway plant, th a t is, the bi-cable, 
proceeding afterwards to  a brief description 
of the mono-cable type, which may be 
considered as a variation of the former.

On a bi-cable p lant two fixed ropes called 
“ carrying ropes ” are stretched between the 
two term inals. These ropes are paralle] 
and are placed a t a distance apart varyjn£
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from 5 to 16 ft. On these run the carriers 
to  which the motion is given by another 
endless rope placed above or below the 
two carrying ropes, and to which the carriers 
are gripped. All along the line these ropes 
are supported by trestles, of which the 
height and the distance between them  vary 
according to the profile of the ground. The 
carrying ropes are anchored to one terminal, 
and m aintained in tension at the other by 
means of counter-weights. At the two 
terminals, stations are erected, in one of 
which is placed the anchorage mechanism 
of the carrying ropes, and the driving gear 
of the hauling rope, and a t the other—the 
tension devices of the carrying and hauling 
ropes and the return  gear of the hauling 
rope. Should the line exceed a certain 
length, or should it become necessary to 
deviate from the straight line, an in ter
m ediate station  would have to  be pro
vided.

As has been said, the endless hauling 
rope runs continuously parallel to  the 
carrying ropes, pulling the carriers along. 
One side of it hauls the loaded carriers from 
the point of departure to  the point of arrival, 
and the other side hauls the em pty carriers 
from the la tte r point to the former, as is 
shown in Fig. 1.

R o p e s .—These are made of the best 
crucible steel, the carrying ropes being 
usually of the spiral type, or of the locked 
or semi-locked type. Another type of 
carrying rope is now m anufactured which 
consists of a spiral rope having an exterior 
of shaped wire as in the case of the locked 
coil rope, the quality  of steel sheath being 
softer than th a t of the internal rope.

I t is difficult to say which type of rope 
is to be preferred, as all have their advantages 
and disadvantages. The spiral rope, being 
made of better quality  steel, is lighter in 
weight than a corresponding locked or semi
locked one, in addition to having a more 
suitable section tc  resist the bending 
stresses, bu t its rough surface increases the 
co-efficient of friction between rope and 
saddles, and rope and carriers, and subjects 
the rope to a great number of extra vibra
tions. The locked and semi-locked type of 
ropes instead have a smooth surface which 
avoids these disadvantages.

The hauling rope is usually of stranded 
construction, w ith a hemp core, and has a 
m inimum of 42 to a maximum of 144 wires. 
Here the choice lies between Lang’s lay and 
ordinary lay. Experience has taught that

the Lang lay rope has some small advantage 
over the ordinary lay one.

Rope-makers have recently m anufactured 
new types of hauling ropes, some of which 
are free from tw ist and some made of wires 
which have been tw isted prior to the making. 
In  these ropes broken wires do not get out of 
the rope, the life being therefore much longer.

The carrying ropes are anchored at one 
term inal by means of an end socket to a 
strong bed of ferro-concrete, and at the other 
term inal are m aintained in tension bv means

of counter-weights. The idea of having 
counter-weights is th a t a constant strain  
is m aintained upon the ropes in spite of 
variation in tem perature and position of load. 
On light lines of no great length, the ropes 
are usually m aintained in tension by a screw 
tightener, which can be controlled by hand, 
or sometimes, by spring tension devices. 
The sections of carrying rope have to be 
connected together by  means of special 
muff couplings, bu t the hauling rope, 
although also in sections, has to be of an 
absolutely uniform circumference as the 
carriers have to  be coupled or locked to it, 
and it has to run inside the grooves of the 
driving and the return  sheaves; therefore 
these sections have to be spliced.

F i g . 1.— R o p e w a y  S t a t i o n , s h o w i n g  h a u l i n g

AND CARRYING ROPES.
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T r e st l e s .—The trestles are usually steel 
structures, generally having a pyram id 
shape, b u t m ay also be m ade of wood or 
re-inforced concrete (Fig. 2). The distance 
between them  as well as their height varies 
w ith the profile of the line. The idea of 
d istributing the trestles is to  have as far as 
possible a catenary curve when the profile 
is concave and where the profile is convex 
to  have a very light angle of pressure of the 
ropes on the head of the supporting trestles 
(Figs. 3 and 4).

F i g . 2 .— R e i n f o r c e d  C o n c r e t e  T r e s t l e .

The normal height of trestles varies 
from 12 to  100 ft. (although trestles up to 
170 ft. have been constructed), and the 
spacing between them  varies from 10 to
1,000 yds., although spans as long as 1 mile 
are in existence. The m ain structure of the 
trestles carries a t the top 4 brackets (Fig. 2). 
The two top ones support the shoes or 
saddles which are specially grooved casted 
pieces on which the carrying ropes are placed 
and the lower brackets carry the supporting 
rollers and the guiding rods for the hauling 
rope. The length of the shoes varies w ith 
the length of the span, the longer the span 
the longer the shoe. Three types of shoes

are generally m anufactured, short, medium  
and long. The guiding rollers are only 
made in two diam eters, about 6 in. and 12 in. 
The 6 in. type are placed on trestles between 
short spans, and the 12 in. on trestles between 
long spans. Steel and tim ber trestles are 
fixed to concrete foundation blocks.

I n t e r m e d i a t e  A n c h o r a g e  a n d  
Stretch ing  D e v ic e s .— Sometimes, owing to  
the length of the line, it is not advisable to 
have long uninterrupted sections of carrying 
ropes. Usually one carrying rope can give 
satisfactory results, and feel the tension and 
the regulating action of the counter-weight 
when the distance between the two term inals 
is w ithin two miles. Beyond th a t distance, 
it is not advisable to  go. For longer distances 
it  is necessary to divide them  in three 
sections. This is done by means of in ter
m ediate anchorage and stretching devices 
which are special structures to  which one 
section of the carrying rope is anchored 
and in which are the counter-weights (or 
anchorage) of the adjacent section of the 
carrying rope (Fig 5).

The continuity  of the “ run way ” for 
the carriers is obtained by  connecting the 
two sections of the carrying rope thus divided 
by a rail w ith special connecting tongues. 
The hauling rope however passes through 
the stretching device uninterrupted, and is 
supported by rollers or batteries of rollers.

St a t io n s .— Stations are situa ted  a t the 
term inals of the line, bu t when the  length 
exceeds a certain distance (say 5 miles), 
other stations are placed in between. I t 
m ay also be th a t angles are necessary, 
necessitating the provision of an “ angle 
sta tion  ” . Therefore stations m ay be 
classified into three groups— end stations or 
terminals, interm ediate stations, and angle 
stations.

Inside the stations, the  place of the 
carrying rope is taken by an overhead rail 
which connects the end of the inlet carrying 
rope to  the end of the outlet one. The 
continuity  between the rope and rail, and 
vice versa is obtained by means of connecting 
tongues. The overhead rail is supported 
by means of cast iron brackets or by means 
of special supports. Close to  the  inlet 
section of the rail is placed the unlocking 
frame of the carriers, the  locking one 
being at the outlet section of the said rail 
(Fig. 6). The overhead rail inside the station 
does not necessarily have to  be only one 
circuit, bu t m any circuits and side lines may 
be constructed, connected to the m ain one
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F i g . 3 .— R o p e w a y  S p a n  o v e r  C o n c a v e  P r o f i l e .

by means of hand or autom atic switches. 
The carrying ropes can be anchored inside 
the stations or stretched by means of counter
weights.

The hauling rope winds itself round 
sheaves usually having a diam eter equal 
to the distance between the carrying ropes. 
If the station is a driving one, the grip or 
adherence between hauling rope and sheaves 
is given by means of multiple grooved

sheaves and counter-sheaves, the m ain 
sheave being put in motion by a special 
driving gear driven by a motor. At a return 
station, the hauling rope is wound round a 
single grooved sliding sheave which is 
connected to the counter-weight. In  case 
of the plant being self-propelling, th a t is 
when the load is in favour of the slope, 
a speed regulator and brakes are supplied 
instead of driving gear.
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An interm ediate station may be considered 
as two stations back to  back. Both m ay be 
driving, or both m ay be re turn  stations, 
or one m ay be driving, and one m ay be the 
return  station. At an angle station  between 
two very short sections of the line it is not 
advisable to  break the continuity  of the 
hauling rope. This type of station is known 
as an autom atic angle station  in which 
although the carrying ropes are interrupted, 
the hauling rope passes round sheaves, no 
locking or unlocking frames are supplied, 
b u t the carriers pass through the stations

w ithout interruption on their journey. No 
driving or tension gears are therefore 
necessary, but tension and anchorage 
arrangem ents are installed for the two 
adjacent sections of the carrying ropes.

Ca r r ie r s .—The carriers consist of three 
parts :—the runner, the hanger, and the 
container (bucket, platform, or skip). The 
runner comprises two, four, or sometimes 
more truck wheels, deeply grooved to run 
on the carrying ropes. When the number 
of wheels is more than  two, each couple of 
wheels is m ounted in a special frame which 
is p ivotted  both vertically and horizontally 
to  accommodate itself to curves of small 
radius. The hanger is usually made of 
wrought iron, and the bucket in sheet iron, 
or sometimes of wood.

In  the eventuality of tim ber being trans

ported, suitable chains are supplied w ith 
the hanger.

Gr ip p e r s .—The gripper is the mechanical 
means by which the carriers autom atically  
lock themselves to, and unlock themselves 
from, the hauling rope. They m ay be 
divided into grippers working by contact 
and grippers working by friction. The 
la tte r are those by which the hauling 
rope is locked by two jaws, and these can 
also be divided into two groups, namely, 
those on which the pressure on the jaws is 
regulated a t the moment of the locking and

is constant on the whole line ; and those 
on which the pressure on the jaw is variable 
and varies according to  the load and the 
gradient of the line. In the first group, 
the gripper is usually fixed to the hanger 
itself, whilst in the second it  is always part 
of the runner. The gripper m ay be placed 
on the runner above the point of contact 
between the wheels and the carrying ropes, 
or below it. The first case is the so- 
called “ overhead g r ip ” , and the second 
the so-called “ below-grip 

Locking  F ra m es .—The operation of 
locking and unlocking the carriers to  and 
from the hauling rope through the grippers 
is obtained autom atically by means of very 
simple locking and unlocking frames which 
are placed a t the entrances and exits of 
the stations.

F i g . 5.1— I n t e r m e d i a t e  A n c h o r a g e  a n d  S t r e t c h i n g  G e a r .
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Mono-cable  P l a n t .— In th is system no 
■' carrying ropes are used, only a hauling rope

which has to perform the double du ty  of
carrying and hauling. Stations, interm ediate 
stretching devices, trestles, carriers, etc., are 
more or less the same as those designed for 
the bi-cable system, bearing in mind, of 
course, th a t in the mono-cable system they 
have not got the necessary appliances 
relating to the carrying rope. The dis
advantages of a mono-cable system are as

¡Ml follows :
(1) The running and maintenance expenses

system, it is not advisable to go more than 
30 tons per hour.

In Spain between Grenada and Motril a 
ropeway has been constructed having a 
length of 40 kilometers (25 miles) which 
when completed by another extension will 
reach a length of 30 miles. In  N orth and 
South America there are ropeways w ith 
greater length than  th is one. Speed on 
aerial ropeways, th a t is the speed of the 
hauling rope, is between 200 and 600 ft. 
per m inute on plant w ith continuous move
ment. Greater speeds than  th is can be

F i g . 6 .— I n t e r i o r  o f  a  T e r m i n a l  S t a t i o n .

are usually greater than  in the bi-cable obtained on the “ jig-back ” or to-and-fro 
system. type of ropeway.

(2) Having to  perform two duties a t the Passenger ropeways of the " j ig -b a c k ”
same time, ropes wear out more quickly, and type are constructed on two systems—the 

- f :\ the running is not so satisfactory as when Ita lian  and the German. On the German
these duties are performed by two separate system rope breakages are countered by

,niat! ropes. devices gripping the carrying ropes, on the
rop8' (3) Although the mono-cable aerial ropeway Italian  system by devices gripping a third
1 s0' m ay be cheaper for small capacities, it is rope called the  “ brake rope ” . On the la tte r
cond usually not used for heavy duty. system the brake rope, although motionless,

In  an aerial ropeway for continuous move- is not fixed, bu t can be pu t in m otion by
ment, the capacity per carrier ranges from means of a special winding gear, and therefore

and a  minimum of 4 cwt. (or perhaps a little when a car has been stopped on the line
xft less) to  a  m axim um  of 2'5 tons, and the through the failure of the hauling rope, the
ery capacity per hour on a single line from a brake rope, which is gripped by the safety
icb minimum of 5 to a maximum of 250/300 brakes can bring the two cars to the stations.
of tons. This capacity is only obtained with In the German system another little  car has

the bi-cable system, as w ith a mono-cable to  be hauled close to the m ain one, and the
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passengers have to be transferred a t the 
point where the braking has taken place.

Lastly there is one other type of aerial 
ropeway, the “ cablew ay” or “ B londin.” 
The cableway m ay be considered as a crane 
on which the carrier instead of running on a 
fixed girder, runs on a rope. Generally 
th is type of ropeway is very short, very 
seldom exceeding the distance of 600 to 
700 ft. I t  usually only has one carrying 
rope and one carrier which travels across it. 
The bucket, or platform, containing the load 
m ay be lowered a t any point of the line 
from the carrier to  the ground and hoisted 
up again. This type of cableway is especially 
used in the construction of dams, bridges, 
etc. Their practical capacity ranges from 
a m inimum of 1 to a m axim um  of 
20 tons.

The cost of an aerial ropeway varies w ith 
the section of the ground (profile), w ith the 
planim etrie route of it  (i.e. if stra igh t or 
w ith angles) and w ith  the carrying capacity 
etc. I t  is therefore impossible to give a 
reliable formula for it. The following table 
however gives the approxim ate cost of a 
straight and normally constructed bi-cable

plant where L is the length of the line in 
yards

Capacity per H our 
Tons.

10
20
30
40
60
80

100

Cost o f M echanical Paris 
in  f s  at the Works. 

0-57 L +  200
0-68 L +  220 
0-79 L +  260
0-91 L +  320
1-16 L +  380 
1-27 L +  400 
1-42 L +  400

The above table gives only the prices for 
the mechanical parts, i.e. ropes, mechanisms 
in the stations and stretching devices, 
fittings for trestles, carriers and telephone. 
To this figure, in order to have the cost of 
the P lan t in working order, m ust be added the 
cost of the structures (steel or tim ber or 
concrete), foundations, electric m otor w ith 
accessories, transport and erection. These 
costs usually am ount to  80 or 90% of the 
to ta l cost of the mechanical parts.

The running expenses including m en’s 
wages, power consumption, lubrication, wear 
and tear, depreciation, and interest usually 
varies between Id. (and sometimes less) and 
6d. per ton mile, according to  the length 
and capacity  per hour of the plant.

M E T A L L U R G Y  IN S O U T H  A FR IC A
By S. W. SMITH, D.Sc., Hon.D.Sc.(Witwatersrand), A.R.S.M. 

Chief Assayer, the Royal Mint.
(Concluded from  the December issue, p . 336.)

T h e  P reto ria  M in t .—Although the 
arrangem ents made for the v isit of the 
Em pire Congress to  Pretoria d id  not include 
a  v isit to  the Mint, any a ttem pt to  give a 
general survey of m etallurgical ac tiv ity  in 
the  Transvaal would be incomplete w ithout 
a reference to  the work of th is  establishm ent. 
A m int existed in Pretoria under the 
Republican Government, bu t the present 
buildings are entirely new ' and were com
pleted in 1922. The prim ary function of the 
Mint is th a t of coining B ritish sovereigns, as 
a branch of the Royal Mint in  London, while 
a  further purpose is th a t of providing the 
subsidiary coinages of silver and bronze for 
currency in the Union of South Africa.

From  a m etallurgical standpoint, there
fore, the Mint constitutes an im portant and, 
a t the present tim e, one of the com paratively 
few establishm ents in South Africa where 
the adaptation  of non-ferrous alloys to 
general use is practised and where the 
varied operations which are involved in th is

aspect of m etallurgical work can be seen. 
These operations en tail fundam ental con
siderations w ith  regard to  practice in melting, 
casting, rolling, cu tting  and stam ping and 
also w ith  regard to  the necessary equipm ent 
for carrying them  out efficiently. A detailed 
description of the p lan t and  procedure has 
appeared in a paper by the Superintendent 
of the O perative D epartm ent (Mr. J . T. 
Becklake) in the  Journal of the South 
African Institu tion  of Engineers (September, 
1928), a lengthy abstract of which was given 
in the Mag azine for November, 1928.

Since the commencement of operations 
a t the  Mint in 1923 the work has steadily  
increased owing to th e  fact th a t a  con
siderable proportion of the  refined gold 
which is produced annually a t the R and 
Refinery is converted to  currency. Up to  
the end of 1929 some 65,000,000 gold coins 
(mainly sovereigns) and some 24,000,000 
silver coins had been struck. The gold 
coinages a t P reto ria  are in fact now by
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far the largest of those w ith in  the B ritish 
Em pire.

T h e  P la tin u m  I n d u s t r y  of th e  T r a n s
v a a l .— Reference has already been made, 
in the preceding article, to the steps which 
are taken to  recover the m etals of the 
platinum  group from the R and “ banket.” 
The m ain interest w ith regard to  these 
metals in recent years, however, has arisen 
from the discovery and exploitation of 
p latinum  as a prim ary product from the 
platiniferous rocks of the Bushveld Igneous

Complex in the Central Transvaal, to the 
west, north, and east of Pretoria.

The metallurgical problems which are 
involved in th is  recovery of platinum  as a 
prim ary product are radically different 
from the operations by which th is m etal 
is recovered in other parts of the world where 
it is obtained either as a by-product in the 
treatm en t of other minerals or else from 
detrital deposits. Difficulties of extraction 
have been encountered which have been 
due not only to  the fact th a t there are 
m arked differences in the character of the 
platinum -bearing minerals in different 
d istricts, bu t also to  the fact th a t the con
dition  in which the platinum  itself occurs 
varies considerably. W hen found in the 
free sta te  it is generally very finely divided 
and when in association as sulphides the

difficulties in th is respect are very much 
accentuated. Consequently, in the evolution 
of the processes which have been devised 
to  overcome these difficulties, there are 
necessarily considerable variations in regard 
to  procedure. To the m etallurgist these are 
of particular interest as showing how 
modifications of well-established procedures 
in regard to  other m etallurgical operations 
have been successfully adapted to  the 
requirem ents of th is pioneer work. I t  may 
be m entioned th a t articles on platinum  in

South Africa appeared in the Magazine  
in Ju ly  and September, 1929.

The present metallurgical position with 
regard to the platinum  industry in the Trans
vaal was adm irably reviewed in a jo in t paper 
which was presented to  the Congress by 
Mr. F. W artenweiler (Consulting Metallurgist 
to the Johannesburg Consolidated Invest
m ent Co.) and Mr. A. King (Consulting 
Metallurgist to  the New Consolidated Gold- 
fields Co.). Several other valuable papers 
were also presented which deal w ith the 
developments which have taken place in 
particular districts—geographically separated 
by considerable distances and mineralogically 
different in regard to  the problems of 
extraction.

The varying nature of the occurrences of 
platinum  in these d istric ts is of great interest,

T h e  R o y a l  M i n t , P r e t o r i a .
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but it  m ust suffice to  say th a t all the 
im portant occurrences, which have been 
discovered so far, lie in the outer and lower 
portions of the great body of igneous rocks 
constitu ting  the Bushveld Complex. These 
portions consist of norite and allied rocks, 
forming a basin-shaped sheet and it  is in 
the basic and ultra-basic rocks of th is sheet 
th a t im portant occurrences are found.

Of those d istricts which give promise of 
economic importance, both as regards the 
m agnitude of the occurrences and the 
regularity  of the values, those situated  on 
w hat is known as the Merensky horizon, 
stretching from Rustenburg, in the west, 
through Potgietersrust to the north  and 
across to Lydenburg in the east, appear to 
come first. The platinum -bearing rocks 
in these d istricts are pyroxenite-norites 
and they  have been developed both  in the 
oxidized and sulphide portions of the deposits 
w ith which are associated nickel, copper 
and iron sulphides of m agm atic origin.

Another occurrence however, in the 
Lydenburg d istrict, and one which has the 
distinction of having furnished the first 
mine and extraction plant in the world to 
recover platinum  from a prim ary ore, is 
th a t a t Onverwacht in the western part of 
the d istrict. Here the ore-body in which 
the p latinum  is found is an almost vertical 
columnar “ pipe ” of hortonolite-dunite. 
Similar bodies or “ pipes ” have been 
developed a t Mooihoek and Driekqp with 
a central reduction p lant a t Maandagshoek 
not far away.

The reduction plant a t Onverwacht was 
in operation from February, 1926, to  the 
end of 1929 and had produced some
28,000 fine ounces of platinum . Messrs. 
W artenweiler and King give a brief 
description of the extraction plant which is 
illustrated by  a flow-sheet. A more 
exhaustive account of the development of 
th is pioneer plant was given, in 1929, by 
Messrs. T. K. Prentice and R. Murdoch in 
a paper to the Chemical, Metallurgical and 
Mining Society of South Africa, an abstract 
of which was given in the  Magazine  for 
April, 1929. A further paper by  Messrs. J . E. 
Healey and T. K. Prentice was presented 
to  the Congress.

Briefly, the  recovery of the platinum  at 
Onverwacht is effected by gravity  con
centration and the concentrates are further 
enriched by an amalgamation process 
prom oted by activating re-agents in the 
form of zinc-amalgam, copper sulphate

and sulphuric acid giving a yield of 97'5% 
on the concentrates so treated . An overall 
recovery of nearly 83% has been effected, 
the final product assaying 75% of platinum . 
At Maandagshoek the dunite ore is treated  
by  gravity  concentration followed by 
flotation, bu t the concentrates are not so 
amenable to treatm ent by am algam ation 
as a t Onverwacht.

Coming now to  the  pyroxenite ores of 
the Merensky horizon ; of the three districts 
m entioned in which developments have 
occurred, th a t which is assuming m ajor 
im portance is the R ustenburg d istric t to 
the west of P retoria. Here the pyroxenite 
horizon has a  greater precious m etal content 
and two plants have been erected— one 
at W aterval and another by  the Potgieters
rust Company in the same district. The 
former came into operation in August, 
1929, and the la tte r is nearing completion.

The W aterval p lan t is equipped for the 
treatm ent of 10,000 tons of oxidized ore 
per m onth by grav ity  concentration and 
in the near fu ture the tailings m ay be treated  
by flotation before being discharged. The 
platinum  m etals occur m ainly as arsenides 
and sulph-arsenides in a fine sta te  of division 
which of course, adds greatly  to  the 
difficulties of g ravity  concentration.

The Rustenburg p lant of the Potgieters
rust Company is equipped w ith  a  prim ary 
and secondary g rav ity  concentration section 
followed by  a  flotation section. A t present 
the oxidized ore is m ined selectively, bu t 
when the treatm ent of the sulphide ore is 
reached the economic question will decide 
whether concentration by flotation alone 
will supersede the present com bination of 
the two processes. Messrs. W artenw eiler and 
King, in the ir review, give fiow-sheets 
indicating the detailed procedure a t all 
these plants.

The question of the subsequent treatm en t 
of concentrates to  furnish a m arketable 
product is one which is common to  all these 
varying practices. The solution of th is 
problem has been the subject of a vast 
am ount of experim ental investigation. As 
already indicated, an am algam ation process 
has been successful a t Onverwacht in treating  
the clean dunite concentrate in which the 
platinum  m ineral is unassociated w ith 
objectionable elements. A second m ethod 
has been applied to  a sulphidic concentrate 
by which the m aterial is smelted to  a m atte  
from which the platinum  m etals are recovered 
by a wet treatm ent. A th ird  m ethod has



JANUARY, 1931 27

been developed under the direction of the 
R and Mines, Ltd. and is known as the 
Chlorine process. A full account of the 
pioneer work in regard to  th is process was 
given by Messrs. R. A. Cooper and F. W. 
W atson in a paper to the Chemical, Metal
lurgical and Mining Society of South Africa 
in April, 1929, and which was abstracted 
in the Mag azine  for Ju ly , 1929.

The Potgietersrust Co. has now erected 
a  working plant a t Government Areas, 
on the E ast Rand, for the treatm ent of the

concentrates produced a t the ir properties 
at R ustenburg and a t Potgietersrust. The 
concentrates are roasted, then m ixed w ith 
salt and subjected to  the action of free 
chlorine a t a tem perature of about 550° C. 
The platinum  m etals are thus rendered 
soluble in acidulated w ater together w ith 
the accompanying copper and nickel. Pre
cipitation of these metals is then effected 
by suitable re -ag en ts ; the copper by 
powdered limestone, as a basic carbonate ; 
the platinum  m etals by  zinc dust, as a 
m etallic sponge, and the nickel as a hydrated  
oxide by  calcium hypochlorite. Promising 
recoveries have been obtained and the pro
cess is said to  be applicable to  concentrates 
derived either from oxide or sulphide ores.

T h e  Me s sin a  Co pper  M in in g  I n 
d u s t r y .—The operations of the Messina

Development Company in the extreme north 
of the Transvaal, near the Limpopo River, 
were fully described in a paper to the Congress 
by  Mr. A. B. Em ery, the General Manager. 
Although a v isit to  the property could not 
form a part of the general itinerary, a number 
of the members availed themselves of an 
invitation  to  accompany Mr. Em ery across 
country from Bulawayo on the return  journey 
from N orthern Rhodesia.

Since the early days, from 1906 to  1914, 
when wagon transport was the only means

of communication, th is Company has adopted 
successful measures to combat the difficulties 
and to  add to  the am enities of life in this 
tropical enterprise. New reduction works 
were installed in 1914 and from th a t date 
to the end of 1929 some 63,000 tons of copper 
had been produced, the present annual 
output being about 6,500 tons. This refined 
copper averages 99 ’9% and is free from 
objectionable im purities.

The ore consists of sulphides of copper 
practically  free from iron pyrites, and 
averages 3% of copper.

From  the m etallurgical standpoint the 
procedure which is followed presents many 
unusual features which arise from the 
particular conditions and the steps by which 
the present practice has been evolved. Some 
60% of the copper sulphides can be freed

R o y a l  M i n t , P r e t o r i a  : C o i n i n g  P r e s s e s .
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by crushing to  I in. to  yield clean con
centrates by jigging. The jigs and tables
recover some 52'8% of th e  to ta l copper, 
thus reducing the du ty  of the  subsequent 
treatm ent by  flotation. These concentrates 
are readily freed from excessive m oisture 
and are suitable for sm elting in the 
reverberatory furnaces.

The flotation plant is designed to  trea t 
coarse sand and has been evolved locally 
to  overcome difficulties which were 
experienced in the earlier stages. The 
Messina machine consists of a long trough
shaped horizontal box w ithout the usual 
slope from feed to ta ils end and w ith  a 
discharge higher than  the feed. Each com
partm ent has a separate froth control to
fix the grade of concentrates, and the 
finished concentrates are produced in the 
same un it as the final tailings, the middlings 
also being returned to  the  same un it. The 
overall recovery of the p lan t is given as 
95-58%.

The record which Mr. Em ery gives of the 
difficulties which the war created in regard 
to the economic disposal of concentrates and 
m atte  and the final success which attended 
the efforts to  produce refined copper w ithout 
the prohibitive expense of installing a modern 
converter plant, constitutes a striking 
example of m etallurgical courage and 
achievement.

The reverberatory smelting plant was 
originally designed to operate the Welsh 
Nichols-James process modified by pulverized 
coal firing. Three furnaces were stepped 
down in elevation so th a t the m atte  from 
No. 1 could be tapped  into the “ Reaction ” 
furnace (No. 2) and thence to  the “ Refining ” 
furnace (No. 3) from which the refined 
copper was to be cast by  ladling.

Owing to  the large accumulation of 
concentrates there was an urgent need for 
a greatly  increased capacity for producing 
ingot copper from m atte  averaging from 
60-65% . A ttem pts, which were ultim ately 
successful, were made to  “ blow ” the m atte  
in the No. 2 furnace, functioning as a 
stationary  converter. Difficulties were 
experienced, of course, with the tuyeres, 
bu t finally, by tapering the tuyere pipes, 
using very large ball valves, and plugging 
off the tuyeres by oil-cooled plugs pushed 
in from the outside, it was found possible 
to  meet the requirements.

Since 1924, th is stationary converter has 
been in regular use and 31,500 tons of 
99% copper have been produced. At the

end of the “ blow ” the m etal is tapped  
into No. 3 furnace, refined in the usual 
w ay w ith  compressed air, and poled w ith  
freshly cut poles of “ blue gum. The 
refined copper in the earlier stages of ladling 
assays 99-92% and is not allowed to  drop 
below 99-80%. The success of th is procedure, 
which was adopted as a m atter of expediency, 
is a  fitting reward of great efforts which 
were made a t a critical tim e in  the h isto ry  
of th is company.

T in  in  t h e  T r a n sv a a l .—An im portant 
contribution to  the proceedings of th e  
Congress was a paper by Messrs. W. J. 
Gau and J . Irvine Jam eson giving a  general 
survey of the exploitation of tin  occurrences 
in the  Central T ransvaal during the past 
20 years or so. This paper, in  fact, con
stitu tes the first record of the actual m ining 
and m etallurgical operations in th is field.

The chief areas of economic im portance 
are situated  in the Bushveld Complex to  
the north  of P retoria  and lode m ining 
operations are in progress a t the following 
places :—

(1) A t Zaaiplaats and Groenfontein in 
the Red Granite, where the  cassiterite is  
found in masses of altered granite which 
are roughly circular in cross section and are 
known as “ pipes.” The cassiterite is coarsely 
crystalline, and the ore is com paratively 
free from im purities so th a t the treatm ent is 
straightforward and a high extraction  is 
obtained.

(2) At Mutue F ides and Stavoren in a 
coarse red granite (granophyre). The former 
of these is in operation. A part from certain 
“ pipe ” occurrences the bulk of the  ore is 
obtained from replacement deposits. Here 
again ' the character of the ore enables 
concentration to  be effected by the norm al 
dressing plants.

(3) At Rooiberg and Leeuwpoort in 
quartzites. There is abundant evidence a t  
the former place of ancient workings which 
are regarded as being of very early origin. 
The p lant a t Rooiberg trea ts  from 
2,300-2,500 tons per m onth, and until ore 
from the Nieuwpoort m ine became available 
no particular difficulties were encountered in 
treatm ent.

At Leeuwpoort the p lan t has a capacity of
7,500 tons per m onth, bu t, owing to  the 
very fine dissem ination of the cassiterite 
and the presence of iron, bo th  as pyrites 
and as oxides, there is more difficulty in 
recovering the values. The equipment, 
therefore, which has been provided is more
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elaborate and the flow-sheet a  more com
plicated one.

The la tte r half of Messrs. Gau and 
Jam eson’s review is devoted to  a detailed 
description of the procedure a t the Leeuw- 
poort mine which for some years has been 
the most productive t in  mine in South 
Africa. Flow-sheets are given of the con
centration plants a t the various properties 
referred to  in the paper, and some of these 
were reproduced in an abstract of th is part

of the paper w h ich  w as g iven  in  the  
Magazine for M ay last.

So uth ern  R h o d e sia .— A session of the 
Congress was held a t Bulawayo under the 
chairmanship of Sir Jam es MacDonald 
the President of the Rhodesian Chamber of 
Mines and the friend and biographer of 
Cecil Rhodes.

From Bulawayo the party  divided, one 
proceeding through Southern Rhodesia to 
Fort Victoria, Salisbury, Eiffel Flats, Shabani 
and Selukwe, while the other party  proceeded 
northwards to Broken Hill, Bwana M’Kubwa, 
N ’Dola, and the copper fields of Northern 
Rhodesia.

The w riter accompanied the la tte r party  
so th a t he has no first-hand knowledge of 
the metallurgical activities in Southern 
Rhodesia. These activities have, of course, 
centred m ainly round the production of

gold, the occurrence of which is wide-spread 
and of unique interest from the presence 
everywhere of evidence of ancient workings. 
Since the occupation by the pioneers in 1890 
there have been some hundreds of producing 
properties, although in recent years the 
greater proportion of the gold has been 
contributed by nine large companies 
operating their own mines.

Members of the Congress visited the Cam 
and Motor mine at Eiffel Flats, and the

W anderer mine at Selukwe. Visits were 
also made to the asbestos mines a t Shabani 
and to the chromite mines at Selukwe.

The history, progress and future prospects 
of mining enterprise in Southern Rhodesia 
were adm irably reviewed in a paper by 
Mr. F. P. Mennell which was contributed 
to  the proceedings of the Congress a t 
Bulawayo.

N orthern  R h o d e sia .— (a) The Rhodesia 
Broken Hill Development Co. L td .—An 
adm irably organized visit was made to the 
various sections of the plant of th is im portant 
metallurgical enterprise situated on the 
m ain line some 370 miles north  of the 
Victoria Falls. Possessing as it does the 
first and only electrolytic zinc works in 
South Africa it constitutes a remarkable 
example of metallurgical achievement in 
tropical regions. A series of flow-sheets

Z i n c  P l a n t  : R h o d e s i a  B r o k e n  H i l l .
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were provided by the management covering 
the operations in the various sections and 
before proceeding to  an inspection of the 
plant brief lectures were given by the officials 
in charge of these sections relating to  points 
of special interest.

The zinc plant was in full operation and 
the stages in the procedure m ay be briefly 
described. The ore, which consists of 
silicates, carbonates, oxides, and phosphates 
of zinc, is first prepared for leaching, the 
coarse m aterial being dry crushed and the 
finer portions wet crushed w ith zinc sulphate 
solutions to avoid dilution.

In  the Leach Section proportions of these 
two products together w ith a small quan tity  
of manganese ore are treated  w ith  dilute 
sulphuric acid and the solution and slime 
passed on to  settlers each of 20,000 gallons 
capacity. The liquor is decanted to  the 
silica precipitation vats which are steam 
heated to 60-65° C. and here the silica is 
thrown down as a granular gel together 
w ith iron and vanadium  phosphates. These 
are removed by a succession of Moore 
vacuum filters giving zinc solutions which 
now contain only traces of copper and nickel. 
Meanwhile the slimes from the settling 
vats have been coagulated by steam heating 
and the liquors separated by  Moore filters 
and allowed to  rejoin the original solutions. 
A final purification is now effected by  the 
addition of calcium sulphate, arsenious 
oxide and zinc dust which removes the 
traces of nickel. After filter-pressing, the 
purified solutions pass to the electrolytic 
division and thence to the cells. Each of 
these contains 42 cathodes and 41 anodes 
and there are two units of 72 cells. The 
cathodes are of aluminium and the anodes 
of cast lead. After stripping, the zinc is 
m elted in a reverberatory furnace of 120 tons 
capacity, from which the slab zinc is cast 
a t a purity  of 99-96% and m arketed as the 
“ Sable B rand.”

Extensive plant was also seen in operation 
for the concentration and separation of the 
sulphides of lead and zinc. The “ N orth ” 
section is equipped for w ater concentration, 
while the “ South ” section is equipped 
w ith flotation machines for handling the 
slimes.

An interesting exhibit was arranged at the 
Mine offices showing the stages in the 
development of a process for the recovery of 
vanadium  for which purpose a portion of the 
plant is being adapted.

Members of the Congress carried away

w ith them  happy recollections of the courtesy 
of the officials and of th e ir  readiness to  
furnish any inform ation which was sought. 
The hospitality  of the Governm ent of 
N orthern Rhodesia a t the Country Club 
was also a memorable feature of th is  v isit.

(b) Bwana M ’Kubwa Copper M ining  Co.— 
This property, which is on the site of ancient 
workings and w ithin a short distance of the 
newly discovered copper fields of N orthern 
Rhodesia, was opened up from 1902 onwards 
un til the present company was formed in 
1922. Operations are confined, a t present, 
to  the oxidized ore, which consists m ainly 
of m alachite w ith  some chrysocolla, and 
the process of extraction has been specially 
designed for the extraction of the  copper 
from these minerals.

An adm irable paper was presented to  
the Congress by  Mr. C. S. van der Poel 
(the m etallurgist of the company), in  which 
the m etallurgical operations were fully 
described. The stages were clearly and  com
pletely indicated by five accompanying 
flow-sheets.

The ore is prepared for trea tm en t by 
prim ary and secondary crushing plants. 
As originally designed the p lan t was equipped 
w ith revolving drum  furnaces for the 
calcination of all the crushed ore, bu t 
subsequently th is  treatm ent was restricted 
to  the over-size while a t present the tendency 
is to  dispense w ith th is operation altogether.

The ore from the secondary crushing 
p lant is classified into sands and slimes 
which undergo separate leaching for the 
extraction of the copper by  solutions of 
cupric ammonium carbonate.

The curtailm ent of the furnace trea tm ent 
minimized the values passing to  the slimes 
and resulted in a better recovery w hich is 
m ainly effected from the clean sands. These 
are treated  in nine circular tanks, 54 ft. 
in diam eter and 13 ft. 6 in. high, each tak ing  
some 1,100 tons of ore. These tanks are 
wet-filled by B utters and Mein distributors, 
and have water-sealed covers. The 
ammoniacal solution of cupric ammonium 
carbonate is allowed to percolate upwards 
un til a few inches of solution rises above 
the ore. Each tan k  is “ still ” leached for 
a period and then placed in circuit w ith 
others un til the enriched solution from the 
last tank  goes forward to the  evaporation 
plant. The purpose of th is  la tte r operation 
is threefold—to precipitate the copper as 
oxide, to remove w ater from the system 
and to recover the ammonia as a d is tilla te /
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This p lant also receives the copper- 
bearing solutions from the Slime Plant 
in which the leaching and extraction is 
effected in Merrill slime presses. Each of 
these presses contains 45 frames w ith  a 
space of 4 in. between the filter leaves 
giving a 4 in. cake of slime. Cupric 
ammonium carbonate solution from the 
sand plant is pum ped through the charge, 
followed, of course, by  a weaker solution 
and a  w ater wash. Finally, the traces of 
ammonia and copper-bearing solutions are 
expelled by air under pressure and the

The successful operation of th is process 
constitutes a notable metallurgical achieve
m ent in the pioneer work of copper 
production in Northern Rhodesia.

From Bwana M’Kubwa to the more 
recent developments in Northern Rhodesia 
is but a short distance and interest 
will be centred in the near future on those 
vast undertakings which are in course of 
construction in these fields. The m etallurgy 
of copper will, in a few years, occupy a 
position here which it has not hitherto  
atta ined  in any other part of the Empire.

C e l l  B u i l d i n g  : R h o d e s i a  B r o k e n  H i l l .

residues are sluiced out w ithout the necessity 
of opening the filters.

The precipitated copper oxide from the 
evaporators is pumped through Sweetland 
filters and the caked m aterial dried to 
from 12 to 18% of moisture.

The smelting and refining is effected in 
a reverberatory furnace. Before charging, 
the oxide is mixed w ith from 10 to 15% 
of ta r— obtained from the gas plant. After 
skimming the molten bath, air is blown 
in to saturate the m etal w ith oxide and the 
final slag is removed. The refining is effected 
in the usual way by “ poling ” under a 
layer of charcoal. The metal, as cast 
in a W alker wheel, averages 99-88% of 
copper.

In  concluding the last of these three short 
articles on the metallurgical aspects of the 
meetings in South Africa, one feels how 
inadequately they reflect the vast am ount 
of tim e and energy which was so generously 
given by those who organized the visits 
and by those who compiled the m aterial 
contained in the seventy-one papers and 
the numerous technical brochures which 
were specially prepared for those who took 
part in these meetings. The representatives 
of Great B ritain, of Canada, Australia, 
India, the Malay States, and other parts of 
the Em pire, were all deeply impressed by 
what had already been achieved in South 
Africa and were even more impressed by 
the immense possibilities of the future.



K U R R A  FALLS P O W E R  S C H E M E
In  the Magazine for October, 1929, an Nigeria. Now th a t the scheme is completed, 

article was given by John F. Shipley on the the accompanying illustrations m ay be used 
K urra Falls Hydro-Electric Station, Northern further to illustrate th a t article.

I n t e r i o r  o f  P o w e r  H o u s e .

P o w e r  H o u s e  a n d  P i p e  L i n e .

L o w e r  E n d  o f  P i p e  L i n e . 
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NEWS LETTERS
JOHANNESBURG

December 10.
A n o th er  D iam on d  F ield  (?).— It is re

ported in Bulawayo th a t an alluvial diamond 
deposit has been discovered on the Rhodesian 
side of the Limpopo River. Two miners, de 
Blanche and Fourie, whose headquarters are 
at Messina, sta te  th a t they  have struck 
w hat appears to them  to be a very promising 
stretch of gravel about four miles in length. 
U nfortunately  in the ir le tter to the Mining 
Commissioner, Bulawayo, they make no 
report of finds of stones, if any.

E m erald  M ining R esults.— The general 
manager of the Beryl Mining Company, which 
is operating in "the Leydsdorp Em erald 
Fields, Northern Transvaal, reports th a t 
during the period November, 1928, to 
October, 1929, the gross sales of the Beryl 
Mining Company’s emeralds am ounted to 
¿11,255 18s. 3d., while London charges for 
cu tting  and selling were ¿2,512 Os. 5d.,. 
showing a net revenue of ¿8,743 17s. lOd. 
Mining expenses were ¿2,947 15s. 2d.,
and head office, adm inistration, etc., 
¿1,519 4s. 5d„ a to ta l of ¿4,466 19s. 7d., 
leaving a profit of ¿4,276 18s. 3d. Gross 
sales effected from November 1, 1929, to  the 
end of August, 1930, totalled ¿8,393 11s. 3d., 
while London charges for cu tting  and 
selling were ¿2,173 16s. l id . ,  showing a net 
revenue of ¿6,219 14s. 4d. The to ta l weight 
of crystals dispatched to  London over the 
12 m onths ended October, 1929, am ounted 
to  270 lb., gross sales for which totalled 
¿11,255 18s. 3d., and over the ten m onths 
a to ta l of 300 lb. has been consigned, 
against which gross sales are shown at 
¿8,393 U s. 3d. There are, however, of the 
300 lb., some 20 lb. in transit to  London, 
together w ith a substantial stock of cut 
goods ready for sale. Prices have been 
affected by the general severe depression in 
the precious stones m arket and sales of the 
poorer class goods have been restricted.

The to ta l crystal content of the ground 
worked averages just under \  lb. per ton 
treated , and the weekly average quan tity  
dispatched for cutting  represents approxi
m ately 1 |%  of the  to ta l recovery. W ith  
the increased tonnage treated, reduction in 
native labour, etc., costs have fallen to  Is. 
per ton treated, and the to ta l m onthly 
expenditure a t the mine does no t exceed 
¿280, to which has to  be added a further

j head
¿100 to  cover all adm inistrative aI c0St of 
office charges. In  view of the 1°"«ered in 
working and the m any facilities 0 small 
breaking ground w ith only ve;ng any 
charges of explosives, thus re ^  i t  is 
in jury  to crystals to  a miniU ^ 0pen- 
particularly  desirable to maintain d th  ag 
cast m ethod of m ining to  as grea • w ^ a t  
possible and it is w ith th is in surface 
m ining is being continued from - ,
until such tim e as the northern wall of the 
mine is reached. The area then opened will 
approxim ate some 12,000 sq. ft., P >
it is anticipated, by  v irtue  of previous work 
together w ith the results obtained in the 
prospect shaft, approxim ately  6,000 sq. ft. 
will yield in the neighbourhood of 1 lb. of 
crystals per ton treated , and the area then 
opened will m ake it  possible to  continue the 
open-cast work to  a considerable depth. 
I t  is hoped under the present programme of 
work, th a t the deeper level m ay be com
menced tow ards the end of th is  year.

M a n g a n ese  In d u stry ’s P rosp ects.— 
The branch line connecting the Postmasburg 
manganese fields w ith  the South African 
Railw ay system  was opened by the Minister 
of Railways on November 4. A few days 
later the Manganese C orporation’s loading 
p lan t in D urban H arbour was brought into 
commission and it  is hoped th a t the corpora
tion will now be able to  settle down to regular 
shipm ents on a big scale. The guaranteed 
tonnage for the first twelve m onths is 200,000, 
and for the next nine years 350,000. I t  is 
in teresting  to  compare these figures with 
those of other im portan t manganese-pro
ducing countries and w ith  the to ta l world 
trade in high-grade ore. Thus Ind ian  exports 
in 1928 were 834,144 tons, R ussian 933,000 
tons, W est African (Gold Coast) 376,913 tons, 
and B razilian 359,651 tons. The figures for 
1929 are not all available as yet. The to tal 
known world production for Î928 am ounted 
to 2,868,700 tons, and for the previous two 
years exceeded three million tons Thus 
even when the Postm asburg fields are 
turning out 350,000 tons, th is will not 
represent much more than 10°/ of the 
world total, which does n ot suew c+°-, 
dislocation of m arket conditions 
other hand, even if th is  country puts a E ?
greater share on the m arkets of the , ,
it is hoped th a t the grade and
of the ore will ensure its absorption T
rem unerative prices. <3a

G old R ecovery  from  M urch ison  Ran 
O res.—A dem onstration has been giyfe
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here of a new process of recovering gold from 
stibn ite  ores. Several prom inent mining 
experts were present. The dem onstration 
was carried out by Dr. Annable, metallurgical 
chemist in charge of the Ferro Alloy, Pro
prietary, Lim ited, of Port Elizabeth, where 
for the past fifteen m onths he has been 
carrying out experiments on antim onial ore 
from the Murchison Range and similar 
occurrences in Rhodesia. The furnace, 
roasting concentrates, was shown in opera
tion, bu t the main dem onstration was the 
panning of concentrates before roasting and 
after roasting by the process. The former 
showed no traces of gold in the pan, bu t the 
roasted concentrates, after some six hours’ 
treatm ent in the furnace along w ith a 
m ixture of certain chemicals obtained as 
by-products from existing industries in the 
Union, showed a  well-defined ta il of gold, 
but not all the gold present according to 
original assays. I t  was explained th a t a 
great percentage of the gold in the concen
trates after roasting was present in the 
roasted mass in a very finely divided state.

BRISBANE
November 18.

Progress at M ount Isa.—According to 
the latest reports from the Government 
Inspector of Mines and the local warden, the 
water difficulty a t the Mount Isa mines, 
N orth Queensland, is still causing anxiety to 
the management and is retarding develop
ment work considerably. The mill is 
expected to be ready soon for testing 
purposes, but un til the connexion is com
pleted between the U rquhart and supply 
shafts the mine cannot furnish any tonnage 
of ore. The driving of the main haulage 
level which will connect the two shafts has 
been delayed owing to the great influx of 
water a t the man and supply shaft. During 
the first fortnight of October the flow there 
was 2,000,000 gallons a day. W ork in the 
east drive from th is shaft to  the U rquhart 
shaft had been suspended on September 20 
and it was also found necessary in the middle 
of October to suspend operations tem porarily 
in the west drive from the U rquhart shaft. 
This la tte r drive was in 702 ft. from the 
shaft when work was suspended un til a 
w ater door, already constructed, was put 
in place. To complete the connexion between 
the two shafts there remained at the end of 
October about 1,000 ft. of driving to be done. 
In  the diamond drilling campaign on the

Black S tar lode, No. 11B bore-hole has been 
deepened to 1,345 ft., No. 5C to 1,942 ft., 
No. 4C to 999 ft., and No. ID  to 1,869 ft. 
Assays from 1,816 ft. to 1,819 ft. averaged 
17-2% lead, 0-2% zinc, and 3-2 oz. silver 
per ton.

A u stralian  C oal T rade.—As the cost 
of producing coal in New South Wales was, 
as a result of the late stoppage in the mines 
of th a t State, reduced by some 4s. or 5s. a 
ton, and as no such reduction has been made 
in the adjoining State of Queensland, it is 
not surprising th a t the coal trade of the 
la tte r has continued to  fall more seriously 
than  ever, w ith the result tha t broken time 
has become the rule a t most of the collieries. 
A t length the proprietors have made a move 
to  reduce wages, the reductions asked for 
ranging up to  as much as 18%, and they say 
th a t, failing acceptance, the m atter will 
be referred to the Southern Local Coal 
Board appointed under the Commonwealth 
Industrial Peace Acts. So far from accepting 
the proposal, the miners have decided to 
resist it  to the utm ost, even to  the extent 
of calling out all or any of the men.

The prediction made during the 15-months 
coal stoppage in New South Wales th a t 
most, if not all, of the overseas trade then 
being lost would never be regained, is proving 
to have been only too well founded. Returns 
of exports from Newcastle, lately published, 
for the nine months ended September 30, 
1929, and for the corresponding period of 
this year, show th a t notw ithstanding th a t in 
the 1930 period the associated collieries 
worked four months and only two months in 
the last year’s corresponding term, there 
was a heavy decrease in the la tte r nine 
months. In the period ended September 
last the actual quan tity  sent overseas and 
to In ter-S tate destinations was only 650,496 
tons, valued a t £890,449, whereas the 
tonnage similarly despatched in the like 
1929 period was 1,045,477 tons, valued a t  
£1,220,722.

C oal fo r  the E ast.—A Sydney coal 
m erchant (Mr. R. W. Gibbs), who has lately 
returned from a visit to the East, has 
informed a Press representative th a t there 
is no hope, under present conditions, of any 
coal being exported from A ustralia to th a t 
part of the world. The coal supplies for the  
E ast are coming from Japan, Borneo, and 
Sum atra. From these countries, where 
coloured labour is used to work the mines, 
Mr. Gibbs says coal is being delivered on the
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basis of 19s. a ton, and even British owners 
cannot compete against such a price, which 
is lower than the f.o.b. ra te  in Australia. 
For A ustralia to secure any of th is trade 
Mr. Gibbs considers it will be necessary to 
come back to the 1914 or pre-war level.

M ore O u tsid e  C apital.—Yet another 
group th a t has obtained m ining concessions 
in Queensland is one consisting of English 
and Scottish capitalists, represented by Mr. 
Alexander Macdonald. The concession in 
th is case covers areas a t Cardross, an old 
m ining centre some 20 miles south-west of 
Chillagoe, N orth Queensland. Here several 
years ago some thousands of tons of copper 
ore, which also contained high gold values, 
was m ined and smelted locally. Several of 
the mines in the locality are said to  carry 
1 oz. gold per ton, while from others the 
average yield is reported to  be \ \  oz. This 
is said to  be one of the inducem ents for the 
investm ent of overseas capital in the venture. t 
I t  is intended to s ta rt operations on a large 
scale on the holdings early next year. Mr. 
Macdonald, who has had a  large experience in 
prospecting and m ining in N orth Queens
land, is now on his way to  London for the 
purpose of creating a corporation to  work 
the mines, involving a capital, it is under 
stood, of £1,000,000.

Silver-L ead  D iscover ies n ear M ount 
Isa.—During the past m onth some excite
m ent was caused by reported discoveries of 
silver-lead 12 miles north-east of M ount Isa. 
A t first the reports from the locality were of a 
glowing nature and a dozen applications for 
m ineral leases a t the spot were prom ptly 
lodged w ith the local warden. The report of 
th is official, however, considerably modified 
earlier accounts. I t  appears th a t the 
applications cover ground adjoining and 
surrounding a lease called the Turtle Dove 
from which eight tons of ore has been 
obtained by the holder in the past five 
months, while the areas now taken up m ainly 
include ground held under mineral lease 
tenure five years ago and later abandoned. 
In  the past m onth some prospecting has been 
done on the new leases and some narrow 
irregular veins of high-grade galena have 
been found, bu t a t latest reports there was 
no surface indication of any large ore-body.

O ther C loncurry M ining.—In the large 
Cloncurry mineral belt, in N orth Queens
land, copper m ining for m any years received 
chief a ttention until the discovery and 
development of the Mount Isa lead-zinc-

silver mines. There are still exteI1^-n _ 
deposits of cupriferous ores yet rem^ 
ing to  be exploited. The principal nji 
have for some years been worked on tri u e 
and, despite the extrem ely low price o 
copper th a t has ruled so long, a considera le 
q uan tity  of the m etal is still being mlI%d ' 
In  some cases the m aterial is being stacked 
to  aw ait a better m arket and at the tim e of 
w riting there are some indications of an 
im provem ent in th is respect. In  the month 
of October 500 tons of ore, containing 126 
tons of copper and 394 oz. of silver, was 
despatched from the district for treatm ent 
a t the Chillagoe S tate sm e lte rs ; while 
23 tons, containing some 6 or 7 tons of metal, 
was sent away for treatm ent a t the Port 
Kembla works, in New South Wales. The 
Trekelano mine, near Duchess, which is 
held by p rivate  owners, and which has been 
closed down since last April, is now being 
unwatered, and by th is  tim e the breaking of 
ore will have been resumed. The ore from 
th is mine, which produced 5,162 tons last 
year, will also be sent to  the Chillagoe 
smelters. The m ineral re turns from the 
Cloncurry field for last m onth include 11\ 
tons of cobalt, which was obtained from a 
mine near K oolam urra, and which has been 
sold to  a southern buyer.

W estern  A u stra lia n  G old  F in d .—A
find of gold, which is described by some 
m ining authorities as the m ost im portant 
alluvial discovery for m any years, has been 
made between Coolgardie and Norseman, 
W estern A ustralia. Numerous slugs of gold, 
weighing from a few pennyw eights to  26 oz. 
per ton, are said to have been unearthed, 
while an exceedingly rich quartz vein, from 
which some tons of high-grade ore has been 
bagged, has been found about two miles 
from the alluvial deposit. Representatives 
of English capitalists have taken options 
on the new field.

M ount L yell’s R ed u ced  P rofit.—For
the year ended Septem ber 30 last con
siderably reduced profits are disclosed by 
the Mount Lyell Mining and Railway 
Company, L td., Tasm ania. A net profit of 
£131,177 was struck, after w riting off 
£29,327 for prospecting and development 
£29,027 for depreciation, and £16,118 for 
taxation. This compares w ith £324 iog ;n 
the previous year and £200,051 in "1927- 2« 
A dividend of 10%, against 20% in 1928-29 
took £128,919, apart from interest allowed 
on prepaym ents on the new issue.
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P O H
December 5.

R estr iction .—The course of the tin  
m arket rem ains a m atter of anxiety to all 
concerned in the m ining of tin  ore. Expressed 
opinions as to  the wisest policy for producers 
can still in effect be classified as restrictionist 
and anti-restrictionist. The former have 
advocated a num ber of m ethods of restric
tion, bu t to  be successful there m ust be no 
weak or doubtful factors in the solution. 
Prominence has been given locally to the 
“ Lovett scheme ” which includes among its 
chief features provision of capital on a large 
scale and selling forward on the security of 
ore reputed to  exist in tested, bu t unworked 
ground. The value of ore in ground to  be 
worked and the m argin of profit thereon are 
the bases on which capitalizations for mining 
chiefly depend, bu t in th is case it would be 
a difficult task  to verify the claims and data  
put forward by applicants so m any and 
various.

The anti-restrictionists are chiefly the 
owners of large low cost dredging proposi
tions, the best of which could certainly 
continue to produce profitably and on a large 
scale a t prices for the m etal even lower than 
the present. However, it  m ust surely be 
deplorable folly for even such low cost pro
ducers to flood the m arket while exhausting 
their properties by extraction and sale of the 
ore a t a price depressed by their own policy.

A very large am ount of B ritish capital 
is invested in properties and in equipm ent 
for working where dredging is not applicable ; 
and indeed only certain types of alluvial 
deposits can be completely and cheaply 
worked out by dredging, so th a t other 
methods m ust in any case be employed 
though these m ay now be tem porarily 
rendered unprofitable. A com petition for 
survival, not of the fittest, bu t of the 
cheapest for the moment m ust be widely and 
perm anently injurious, and if allowed to 
continue will cause serious damage in 
Malaya and to  B ritish  interests both  here 
and a t home. I t  has been suggested th a t 
the F.M.S. Government should interpose 
being in the position of a trustee for the 
rulers and people of the Federated and 
U nfederated States who have directly or 
indirectly a large interest in the mining 
industry, and also for the protection of the 
very large B ritish  interests concerned.

F .M .S. S t a t i s t i c s . — During October there 
was no m aterial improvement in the relation 
of supplies, stocks and consumption. The

to ta l production has increased, chiefly by 
the action of certain dredging companies, 
and the proportion from properties owned 
and worked by Europeans has risen from 
37% of the to ta l in September to 49% in 
October. The output from mines owned and 
worked by Chinese is nearly the same in 
am ount as in the previous m onth ; bu t their 
proportion of the to ta l is less by  7% . Official 
S tatistics of exports and im ports for 
November show a to ta l exported of 8,551 
tons from all Malayan ports, of which 5,932 
tons went to  the U nited States. This total 
is higher than  for any m onth since May.

The production of gold chiefly from the 
Raub Gold Mine in Pahang, w ith a much 
smaller output from the B atang Padang 
d istric t in South Perak, does not show any 
m arked fluctuations. The Raub mine has 
returned an average of about 1,830 oz. per 
m onth for the last six months.

O u tlook  for th e  F u tu re .—It is not to 
be concealed th a t any further m aintained 
reduction in the price of tin  will disastrously 
affect m any open-cast mines of which the 
great m ajority  are owned and operated by 
Chinese. I t  is also clear th a t former inefficient 
methods will no longer serve both because 
much of the richest and most easily worked 
ground has been exhausted and because costs 
of labour and equipment have risen in 
proportion to  the value of the product. 
There m ust be extensive reorganization and 
probably a good opportunity for experienced 
and trustw orthy advice and management by 
engineers whose experience is not lim ited to 
local conditions.

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

R ev iew .—Until now the mining industry 
in B ritish Columbia, taken as a whole, has 
survived the general depression amazingly 
well. Of late years four or five big companies 
have provided about 80% of the m etal 
production. This year they will provide a 
much higher percentage, as, w ith the excep
tion of the gold producers and the group of 
high-grade silver producers on Wallace 
Mountain, it has been impossible for the 
small concerns to  carry on a t current base 
m etal and silver prices. The Consolidated 
Mining and Smelting Company of Canada, 
B ritannia Mining and Smelting Company, 
and Prem ier Gold Mining Company have 
endeavoured to combat decreased m etal 
prices by greater production and as a result
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returns to  date indicate th a t if the ra te  of 
production is m aintained till the end of the 
year the outputs of silver, lead, and zinc will 
be the largest in the h istory  of the Province. 
The Granby Consolidated Mining, Smelting 
and Power Company is not as fortunately  
situa ted  as the other concerns. The greater 
part of its reserve is in the Copper M ountain 
mine, where, owing to  a varie ty  of conditions, 
the  cost of copper production is appreciably 
higher than  a t Anyox or B ritannia. I t  
operated its Copper M ountain property  a t a 
loss for several m onths in the  hope th a t 
copper prices would improve, bu t on 
November 15 it  completely shut it down. 
Consequently, the copper ou tpu t of the 
Province will fall slightly below th a t of last 
year. The gold ou tput will be about the same 
as in 1929. Though the ore ou tpu t will be 
more, the gold ou tpu t of the Prem ier 
company will be less than  in 1929, bu t th is 
will be off-set by  increased outpu ts from the 
Pioneer and Reno mines, and appreciable 
contributions from the Union, P lanet, and 
several small concerns. The production 
from the Nickel P late mine is expected to  be 
about the same as th a t of last year. Unless 
something unexpected happens the coal 
ou tput will be the smallest in the last 25 
years. The deplorable condition of the coal 
mining industry has aroused the a tten tion  of 
the Federal and Provincial Governments and 
it is probable th a t some aid will be forth
coming from the Federal Government. The 
coal situation  of Canada is peculiar. The 
mines are situated  in the  extreme east and 
west, bu t the most thickly populated part is 
in the centre of the Dominion, near to  the 
U nited States coal-fields. As a result some 
$100,000,000 is spent annually by Canadians 
in the  U nited States for coal. For long 
it has been felt th a t it  should be possible to  
find some way whereby the major portion 
of th is business could be diverted into 
Canadian channels and thereby give work to 
Canadians th a t now is going to citizens of the 
U.S.A. This m atter is likely to  receive very 

. close a tten tion  from the Dominion Govern
m ent on the return  of the Premier.

T h e K ooten ays.—The Consolidated 
Mining and Smelting Company of Canada 
has declared the custom ary dividend of 5% 
and bonus of $5 per share, covering operations 
for the second half of th is year. This w ith a 
like dividend and bonus in the first half 
entails to ta l disbursem ent for the year of 
approxim ately $6,715,000. The company 
estim ates its gross profits for the year

a t $7,000,000, less about $ 1 , 0 0 0 , 0 0 0  which 
will have been spent on the e x p lo r a t io n  ' 
development of n o n - p r o d u c t iv e  P*"°Pe  ̂ '
The estim ated net p r o f i t  o f  th e  
K ootenay Power and L ig h t  Company, e 
whole of the stock of which is °w ne ^ 
Consolidated, is estim ated a t $750 ,000. e 
com pany’s earnings, therefore, are more than 
enough to cover dividend and bonus dis- 
bursem ents, and taxes, bu t not enough to 
do th is and provide for depreciation and 
depletion, allowances for which will be 
charged to  the contingent reserve, w hich has 
been established to  m eet just such conditions 
as now exist. The directors give notice of 
the ir in ten tion  sharply to cu rta il explorations 
and developm ent on unproductive properties 
u n til the present depression shall have passed 
away. This probably accounts for the 
closing of the Em erald silver-lead-zinc mine, 
on Sibola M ountain, where, though work 
done to  date indicates th a t a considerable 
reserve of ore can be developed, the provision 
of transport facilities to  get the  ore to  the 
m arket will en tail the expenditure of some 
half a million dollars. The directors state 
th a t they do no t expect the present low 
base m etal prices to  continue through 1931. 
They announce th a t the  m anufacture of 
sulphuric acid, trip le  superphosphate, and 
m onam m onium  phosphate will commence at 
the new fertilizer p lan t before the close of 
th is  year, b u t th a t th e  am m onia p lan t will 
not be pu t in to  operation un til next 
September. This will complete the first unit 
of the fertilizer p lan t, and  afterwards 
fertilizers of various descriptions will be 
produced a t the ra te  of 400 tons daily. When 
completed the first u n it will have cost 
approxim ately $10,000,000. T his is some 
$2,000,000 more th an  the  early  rough 
estim ate, bu t the capacity  of the p lan t will 
be correspondingly larger. The mercury-arc 
rectifier for transform ing a lternating  into 
direct current for the precipitation of 
electrolytic zinc a t Tadanac has proved so 
satisfactory th a t a p lan t of 20% greater 
capacity is being installed a t the Warfield 
fertilizer p lan t in connexion w ith the 
electrolytic hydrogen plant. In  co-operation 
w ith the Governm ents of the three Prairie 
Provinces, the Canadian Pacific Railway 
Company, and m anufacturers of agricultural 
m achinery, the Consolidated company has 
conducted large-scale field experiments in 
the Prairies w ith fertilizer made in its small 
pilot p lan t a t Tadanac. These experiments 
have dem onstrated th a t the fertiljz r
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increases the grain y ie ld ; causes earlier 
m atu rity , thereby lessening danger from 
early frost before the grain has m atured ; 
and produces stronger plants th a t are better 
able to  resist the a ttack  of rust and other 
pests.

Reno Gold Mines October clean-up yielded 
1,842 oz. of bullion, having a value of 
approxim ately $18,700, or $3,000 more than 
any previous clean-up. Mr. R. V. Neiley, 
managing director, reports the outlook a t the 
property as “ never be tte r,” and if the road 
can be kept open to  the mine, sim ilar clean
ups m ay be expected for some tim e. A 
rotary  snow plough has been shipped to the 
mine and every effort will be made to 
m aintain operations during the winter. 
Spokane interests are reopening the old 
Queen gold mine, in the same d istric t. A 
considerable tonnage of commercial ore is 
said to  have been left in the mine by previous 
operators and the first work will be to  clean 
out the old workings to make th is available. 
Euphrates Mines has let a contract to a 
Spokane firm to erect a 3,700 ft. aerial rope
way from the bottom  ad it on the Ell Tee vein 
to the Great Northern Railway tracks. A 
considerable tonnage of high-grade gold ore 
has been developed above the adit. The 
company expects to s ta rt shipping ore to 
Tadanac early in the new year.

Portland C an al.—Prem ier Gold Mining 
Company reports the ou tput of the Prosperity 
mine for October was 1,487 tons having an 
average value of $31'03 per ton. This brings 
the shipments for the first ten m onths of 
this year up to 15,647 tons, which yielded 
1,240,060 oz. silver and 360'6 oz. gold. The 
mine was brought to production in November, 
1929 and in the 12 m onths to October 30 last 
has yielded ore to the gross value of $508,830 
and resulted in a net profit of $192,155'24.

Bridge R iver.— Pioneer Gold Mines will 
increase the capacity  of its mill from 100 
up to 200 tons daily. The clean-up for 
November resulted in bullion to  the value of 
$57,500. The m ine is developed to  a depth 
of 1,000 ft. and a drive a t th a t level has 
exposed ore having an average value of $23 
per ton across 3 to  5 ft. for a length of 800 ft. 
On No. 8 level, 125 ft. above, ore having an 
average value of $100 per ton was exposed 
across 2 ft. 3 in. for a length of 80 ft. Eastern 
in terests are now negotiating for the acquire
m ent of the adjoining Coronation and Lome 
groups, on which a complete m ining and 
power p lan t and camp have been constructed 
by Lorne Gold Mines and a considerable

am ount of underground development has 
been done. These properties have been idle 
since Messrs. Stobie, Forlong and Company, 
the sponsors for the company, failed.

TO R O N TO
December 19.

Sudbury. — International Nickel is 
steadily carrying out the policy of curtailing 
its ou tput in view of present m arket 
conditions. In  order to stim ulate the demand 
for nickel its research departm ent is pursuing 
investigations to  discover new uses for 
nickel in accordance w ith the policy success
fully carried out a t the close of the war 
when the urgency demand for the m etal 
for arm am ents suddenly ceased. The 
company has increased by one-third its 
appropriation for research purposes. Ore 
hoisting capacity a t the Frood Mine will be 
supplemented in the near future by the 
installation of a new electric hoist in No. 4 
shaft, formerly the Mond shaft, which will 
operate to  a  depth of 4,100 ft., the present 
depth of the shaft being 3,350 ft. The 
copper refinery a t Copper Cliff is working 
satisfactorily, it has a capacity of 10,000 
tons of copper per m onth and a t present is 
refining at the rate of about 6,000 tons, 
much of the m etal being stored. Mining 
and smelting operations a t the Falconbridge, 
which were tem porarily discontinued on 
account of the accumulation of m atte a t the 
refinery and to allow an addition to be made to 
the smelter, will be resumed early in January. 
The addition to the furnace will increase its 
capacity to 450 tons daily, but for some time 
it is not proposed to exceed the old rate 
of 200 tons per day. Underground, lateral 
work will be carried on a t the 500 and 725 
ft. levels. The Treadwell Yukon, the mill 
of which remains closed down, is actively 
pushing underground work. An exploration 
drive is being run eastward from No. 2 
shaft on the 1,500 ft. level to  test the 
mineralization at th a t horizon and locate 
the downward extension of the vein opened 
up on the upper levels. A group of Toronto 
financiers have taken over a property at 
Three Duck Lake in Chester township where 
rich gold showings have been encountered, 
and work will be actively carried on during 
the winter.

P orcu p in e.—During November the seven 
producing mines of the Porcupine area 
yielded bullion to the value of $1,517,137 
from the treatm ent of 243,658 tons of ore,
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as compared with the October output of 
$1,507,071 from 206,715 tons of ore. The 
Hollinger is treating ore a t the rate of 
between 4,400 and 4,500 tons daily. The 
gold content of the ore milled th is year 
has averaged $6'60, w ith a recovery of $6T5 
per ton. Underground work has developed 
ore in excess of m ill consumption and the 
ore reserves a t the close of the year are 
expected to show a substantial increase 
since last year. The company has declared 
an extra dividend of 5 cents per share by way 
of bonus. The new mill of the Dome mines 
is operating satisfactorily, treating  about 
1,000 tons of ore per day and will be gradually 
stepped up to  its full capacity of 1,500 tons. 
Development work carried on steadily during 
the year has opened up ore reserves sufficient 
to  keep the mill in  operation for four years, 
placing the company in a strong position. 
The M cIntyre Porcupine has been m ainly 
engaged in opening up the ore-body cut in 
a south cross-cut on the 3,625 ft. level, 
sta ted  to be 29 ft. in w idth and assaying 
$9'00 to the ton. Ore reserves have been 
substantially increased. The output during 
the first ten m onths of the year am ounted 
approxim ately to $3,850,000, the recovery 
averaging about $8-25 to  the ton. The 
Vipond Consolidated will put down its shaft 
an additional 500 ft. to the 1,700 ft. level, 
a t which horizon lateral work will be under
taken to reach the porphyry deposit in the 
centre of the field, in  association w ith which 
good values were obtained on the upper 
levels. A t the Canusa what is believed to be 
the m ain ore-body has been cut by  diamond 
drilling, the core showing 7 ft. of fine sulphide 
ore. The company has been financed for 
development on an extensive scale.

K irkland L ake.—The bullion output 
of the K irkland Lake area during November 
was valued a t $1,481,937, produced from 
122,477 tons of ore, as compared with 
$1,489,098 for October from 121,758 tons. 
The mill of the Lake Shore is handling 
upwards of 2,000 tons of ore per day. The
2,000 ft. level on the north  vein system is 
opening up b e tte r than  any level above, 
and work on the south vein system has shown 
an improvement in the grade of ore. This 
deposit contains moderately high-grade ore 
in a large volume, only a small proportion 
of which has been mined. The Teck- 
Hughes mills are treating  an average of 
approxim ately 1,000 tons per day w ith a 
recovery of $18 per ton. The construction of 
a further mill un it of 300 to 350 tons capacity

is m aking good progress and should be com
pleted by April. Development work on five 
new levels from the 25th to the 30th horizon 
has been started. Cross-cutting on the lower 
levels is expected to locate the ore before 
the end of the year. At the W right- 
Hargreaves, alterations to  the mill have 
been completed, increasing the ra te  of 
production to  700 tons per day of an average 
value of $11 per ton. The programme of 
development a t depth is being proceeded 
with and work on the 2,400 ft. level is 
m eeting w ith  very good results. A new
2.500 cu. ft. compressor is being installed. 
Considerable additions have been made 
to the ore reserves and it is now estim ated 
th a t these will reach between 800,000 and 
1,000,000 tons by the end of the year. 
Recent improvem ents in the m ill of the 
Sylvanite have enabled the  rate  of production 
to  be stepped up to 270 tons of ore per day. 
The extension of m ain workings to  2,500 ft. 
in depth is to be pushed forward. The work 
so far done a t the 2,000 ft. level has sub
stantially  increased the ore reserves. The 
K irkland Lake gold mine has set a new record 
for production, the  ou tput for the first 
11 m onths of the year being valued at 
£380,000. On the 4,300 ft. level, the present 
bottom  level, good values have been 
encountered east of the dyke. An encouraging 
feature is th a t bo th  the w idth  of the  veins 
and the grade of ore have been found to 
show improvem ent a t depth. The Barry- 
Hollinger will sink its shaft to  a  depth  of
2.500 ft. approxim ately 750 ft. below the 
present bottom  level. Production is a t the 
ra te  of about $18,500 a m onth.

R ouyn.—Mining operations in the Rouyn 
field have been tem porarily checked by the 
low prices of copper and zinc. U nder more 
favourable m arket conditions the base m etal 
mines of th is area would spring im m ediately 
into profitable production. The two principal 
producers a t present are Noranda, which is 
curtailing its copper ou tput and devoting 
a ttention m ainly to the production of gold, 
and the Granada Rouyn gold mine, the 
output of which averages $1,000 per day. 
Other mines are more or less m arking time, 
but have large ore reserves on which to 
produce on an extended scale. These mines 
include the W aite-Montgomery, Abana, 
Amulet, and Newbec.

M an itob a.—The Flin Flon recently made 
its first shipm ent of three cars of copper 
and zinc for refinement to England, previous 
shipments having been to  the U nited States
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and Canadian refineries. Production has 
been tem porarily halted by the burning out 
of the m ain shaft of the converter, 
necessitating the closing down of the plant. 
Advantage was taken of the opportunity 
to  make needed repairs on other parts of 
the installation. Good progress is being made 
in the construction work on the plant of the 
Sherritt-Gordon mines, all the equipment 
and m achinery has been installed and the 
plant is expected to  be ready for production 
by the end of January . The concentrator 
will have a capacity for handling 1,500 tons 
of ore per day. The ore so far indicated is 
between 5,000,000 and 6,000,000 tons, which 
is expected to  yield about 70 lb. of copper 
per ton. The officials believe th a t owing to 
the low operating costs and the favourable 
contracts for smelting, the F lin  Flon 
production can be profitably carried on even 
at the present low price of the metal. Central 
Manitoba is opening up new ore-bodies, 
and has prepared for an active winter 
campaign. During the first nine months of 
the year 34,954 tons of ore were treated with 
a production of $306,344, being a recovery 
of $8'76 to the ton. The mill is treating  an 
average of 130 tons per day.

C AM BO R N E
January  5.

1930.—The year in Cornwall, as in other 
mining districts, has been one of disapppoint- 
ment and tin  prices fell to such a low figure 
tha t one after another all the producing mines 
in the county suspended operations except 
at East Pool and Agar and at the Castle-an- 
Dinas. Compared w ith 1922-23 the position 
is, however, far more favourable and 
promising in relation to prospects of a 
resumption of operations. E ight years ago 
the underground reserves of the mines had 
in some cases been practically exhausted 
by the Government’s demands for “ war 
m aterial ” and cash reserves had been spent 
in the endeavour to  “ keep things going.” 
At the present tim e underground reserves in 
several of the mines have not been depleted 
and in some instances substantial cash 
reserves rem ain in hand, ready for application 
when circumstances justify  a resumption of 
work.

E ast P ool and A gar.—A profit of 
¿7,404 was shown a t the last annual meeting 
and ¿5,000 was added to the previously 
existing reserve of ¿10,000.

South C ro fty .—The profit for 1929 
was ¿7,838 and the accounts a t the last

annual meeting showed ¿46,627 cash a t bank 
and in hand.

G eevor.— In the financial year ended 
March 31 the profits am ounted to ¿9,458 and 
cash reserves to ¿31,467, of which ¿20,000 
was placed in 5% W ar Loan in August.

O ther M ines.—Wheal K itty , Polhigey, 
and Jan ta r  are less favourably placed 
financially, but development up to the tim e 
of suspension had given good results.

The black tin  m arketed by the six principal 
mines during the year is as follows :—

Tons Tons
E ast Pool & Agar 900 Wheal K itty  351
South Crofty . 629 Polhigey . 256
Geevor . . 540 Jan ta r . 230

In 1929 the companies mentioned sold 
3,735 tons of black tin.

M ining D ev elo p m en t Schem e.—The
secretary of the Non-Ferrous Sub-Com
m ittee of the Metalliferous Mines Advisory 
Committee has w ritten to the East Pool 
and Agar, South Crofty, and Dolcoath 
companies asking their opinion concerning 
certain portions of the scheme prepared by 
the jo in t committee of the Chamber of 
Mines and Cornish Institu te  of Engineers, 
more particularly relating to the advantages 
which m ight attend  an amalgamation of the 
three companies. In  the scheme emphasis 
was laid upon the desirability and importance 
of immediately resuming operations a t and 
from Roskear shaft, as the efficient plant 
installed there is in tact and ready for 
immediate use and as a t least 200 men could 
be a t once employed, a number to  be 
gradually increased as work proceeded.

PER SO N A L
A. O. B r o w n  has re tu rned  from  P ortugal and 

left for Norway.
E d w i n  D. C a n d l i s h  is leaving for N orthern  

Rhodesia.
J .  L .  F o r d  is hom e from  Nigeria.
C. F r a z i e r  is hom e from  Angola.
J. A. L. H e n d e r s o n  is hom e from  Canada.
C. J .  I n d e r  has re tu rned  from  Panam a.
A. C. M a r t i n  has re tu rn ed  to  Burm a.
E r n e s t  P a r s o n s  is hom e from  E a s t Africa.
A. V. P aull is re tu rn in g  from  Venezuela.
J. W. P e r t w e e  is re tu rn in g  from  Venezuela.
J .  D u d l e y  P o l l e t t  has left for S ierra Leone.
F. M a x w e l l  S t u a r t  is re tu rn in g  from  Peru.
L. C. S t u c h e y  is hom e from Spanish Morocco.
J .  S. W a t k i n s  has re tu rn ed  from  W est Africa. 
P e r c y  W h i t e h e a d  is hom e from  Bolivia.
J .  S. W h i t w o r t h  has re tu rned  to  F.M.S.
J .  S. W il l i a m s  is hom e from  India.
H a r l e y  B. W r i g h t  is re tu rn in g  to  th e  Gold 

Coast.
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S i r  H e n r y  M o n t a g u  R o g e r s , ch airm an  of E as t 
Pool and  o th er Cornish com panies, died on Jan . 6.

W . J .  W e l l i n g t o n  died suddenly a t  F a lm outh  
on Decem ber 9, 1930, a t  th e  age of 50. H e was an 
Associate of th e  In s titu tio n  of M ining and  M etal
lu rgy  and  had been professionally engaged in 
M ontana, B urm a, and  France, as well as in 
Cornwall.

A l e x a n d e r  S m a r t  died on Decem ber 28, 1930, 
a t  th e  age of 71. Since 1896 he h ad  been con
su lting  engineer for De Beers Consolidated, R and 
Mines, L td ., and Messrs. A. Moir and  Co. H e was 
a M ember of th e  In s titu tio n  of M echanical Engineers 
an d  h ad  been in  partnersh ip  w ith  Mr. F. Maeers 
since 1927.

S i r  F r a n c i s  G r a n t  O g i l v i e , who died on 
D ecem ber 14, 1930, a t  th e  age of 72, was a  form er 
P rincipal of th e  H e rio t-W att College, E dinburgh, 
la te r  a secre tary  of th e  B oard of E du ca tio n  for th e  
Science M useum and  th e  Geological Survey, and 
from  1920 u n til last year chairm an of th e  Geological 
Survey Board.

H e n r y  M. A m i , who has died in C anada a t  th e  
age of 72, was on th e  Geological Survey of th e  
D om inion from  1882 to  1912 and  in  1917 was 
a ttach ed  to  th e  B ritish  E m bassy a t  W ashington in 
charge of w ar m etals and  m inerals. H e was a 
Fellow of th e  Geological Society of London and  was 
aw arded th e  Bigsby M edal in  1903.

G o r d o n  D u f f  was killed as a re su lt of a tro lley  
accident a t  Panposh, In d ia , on N ovem ber 21, 
1930, a t  th e  age of 52. H e graduated  from  th e  
R oyal School of Mines in  m ining in  1900, and  held 
various posts in South  In d ia  t i l l  1905. In  th a t  year 
he was appointed  Prospector in  Chief,, M ysore Reef 
and  General E xp lo ra tion  Co., in  E gypt. From  
1906-1913 he was U nderground Agent and Superin 
ten den t, Cape Copper Co., In d ia , and  from  1913 
till  th e  da te  of h is dea th  he was General M anager, 
B isra Stone and  Lim e Co. (Messrs. B ird  & Co.), 
B irm itrapur, Ind ia.

R o b e r t  J a m e s  F r e c h e v i l l e  died a t  Monte 
Carlo on Decem ber 20, 1930, a t  th e  age of 84. 
H e g raduated  from  th e  R oyal School of Mines 
in  1869 and was for m any  years in  consulting 
p rac tice  in  London. H e  was aM em b ero f th e  In s ti
tu tio n  of Civil Engineers and also of th e  In s titu tio n  
of Mining and M etallurgy, of which la tte r  he served 
on the  Council. H e began professional w ork in 
Nova Scotia and then , a fte r th ree  years spen t in 
th e  m ining d istric ts of N evada, Colorado, and 
C alifornia, served from  1873 to  1877 in  th e  m ining 
departm en t of th e  Japanese G overnm ent. L ater 
he m anaged th e  E l Callao gold m ines in  Venezuela 
an d  re tu rned  to  th is  co u n try  in  1880, when he 
became Inspector of Mines for th e  W est of England.

T R A D E  P A R A G R A P H S
Menck and Hambrock, G.m.b.H., of A ltona, 

H am burg, G erm any, are now represented  in  th is 
c o u n try  by Jam es M cEwan and  Co., L td ., of 
E velyn  House, 101, F in sb u ry  P av em en t, London, 
E.C. 2.

Bureau of Information on Nickel of the Mond 
Nickel Co., Ltd., of Im p eria l Chemical House, 
London, S.W. 1, has pub lished  a  fu r th e r  bu lle tin  
on  nickel cast iron which deals w ith  th e  properties 
of th is  alloy, th e  practical app lication  in  cast iron, 
a n d  a v a r ie ty  of associated inform ation.

J. Pohlig, A.G., of Köln, G erm any, i s s u e  an 
a ttrac tiv e ly  illu stra ted  booklet draw ing a 
to  th e ir  tran sp o rtin g  and  conveying equipm  • 
T his con tains pho tographs of elevators, v ag g  
tip p e rs  and  o th er colliery p lan t, to g e th e r w ith  rop 
w ays an d  conveying belts serv ing th e  d ittere 
sections of th e  undertak ing . ,• ,

M i n i n g  a n d  I n d u s t r i a l  E q u i p m e n t ,  L t d . ,  o 
11, Southam pton  Row, L ondon, W .C . 1 rep o rt 
th a t  new  orders have  been received for th e  following 
equipm ent : F o r E ngland  : Two 4 ft. by  5 i t .
1-surface, ty p e  39, H um -m er electric  screens for 
c o k e ; eight R .L . 11 m ills for coal ; one 4 ft. by  
7 ft. 1-surface, ty p e  39, H um -m er electric  screen 
for coal ; and  one 4 ft. by  6 f t., ty p e  60, H um -m er 
electric  screen for clinker. Fo r Ja p a n  : One
R .L . 5 m ill for copal gum.

Hardypick, Ltd., is th e  nam e by  w hich  the  
Hardy Patent Pick Co., Ltd., of Sheffield, w ill in 
fu tu re  be know n. T hey  p o in t o u t th a t  i t  has been 
found adv isab le  to  dissociate th e  nam e from  th e  
id ea  th a t  th e  firm are  m akers of p icks only. Among 
o th er specialities w hich th e y  m ake for th e  m ining 
in d u stry  m ay be m entioned , rock-drilling m achinery, 
haulages, deep boring  and  alluvial boring  p lan t, a ir- 
com pressors, g rinding, conveying, and  e levating 
m ach inery , and  m agnetic  separators.

G. A. Harvey and Co. (London), Ltd., of 
W oolwich R oad, L ondon, S.E. 7, in form  us th a t  in 
sp ite  of trad e  depression th e y  a re  m aking  an 
im p o rta n t ex tension  to  th e ir  works. A new 
build ing  is  in  course of construction  to  m eet the  
requ irem en ts of th e ir  steel p la te  construction  and 
steel fu rn itu re  an d  equ ipm ent d epartm en ts. Only 
tw o y ears ago a  large ex tension  w as m ade to  th e ir  
works, b u t th e  rap id  developm ent of th e  tw o d e p art
m ents m en tioned  has n ecessita ted  th is  fu rth er 
add ition .

Thomas Locker and Co., Ltd., of Ellesm ere 
W orks, W arring ton , inform  us th a t  th e y  are 
exh ib iting  a t  th e  B ritish  Indu stries  Fair, 
B irm ingham , in  Feb ru ary . T here w ill be m any 
exhib its of p a rticu la r  in te res t including the 
electrically  operated  screen “ Suprem e ” (Traylor 
P a ten t) ; woven w ire screens ; perfo ra ted  m etal 
screens in  various m etals, stren g th s and  apertu res ; 
wedge w ire screens ; wedge b a r screens ; woven 
w ire conveyor bands ; perfo ra ted  m eta l an d  woven 
w ire trom m els— in fact, a com plete range of screens 
for every need.

John Bedford and Sons, Ltd., of L ion Steel 
W orks, Sheffield, issue a booklet w hich is fully 
illu stra ted  w ith  photographs and  draw ings and 
covers some 30 pages describing th e ir  hollow drill 
steel which is m ade by  th e  p a te n t  copper-core 
process. T his deals w ith  th e  essentia l features 
requ iied  of p resen t d ay  drill steel and  goes on to 
consider how far these  requ irem en ts a re  m et b y  th e  
copper-core drill steel and  gives a descrip tion  of the  
m anner m  w hich i t  is produced. T his is followed by 
m a tte r  giving com parisons w ith  various b rands of 
drill steels. N otes are added w ith  reference to  the  
correct tem p era tu re  of m anufactu re  and  th e  use 
and tre a tm e n t of d rill steel including th e  h e a t t r e a t 
m en t necessary, observations on forging, harden ing  
furnace construction , and  o th e r useful inform ation  
for th e  user.

Edgar Allen and Co., Ltd., of Im peria l S te e l  
W orks, Sheffield, inform  us th a t  an  a rrangem ent 
has been  m ade betw een  them selves and th e  
Allis-Chalmers Manufacturing Companv „f
M ilwaukee, U.S.A, in  w hich th e  form er will manu
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fac tu re  a t  Sheffield and sell in certa in  p a rts  of th e  
B ritish  E m pire  and  Asia various types of Allis- 
Chalm ers grinding and  crushing m achinery. This 
a rran g em en t does n o t apply  to  C anada and th e  
sales o rganization  of th e  com pany in  Paris, London, 
a n d  South A frica will n o t be affected in an y  way, 
b u t firms in  th e  crushing, grinding, and cem ent 
in d u strie s will have in m any  instances th e  advantages 
of th e  com bined technical resources of th e  two 
com panies, to g e th e r w ith  B ritish  m anufacture 
should  th e y  prefer it. F u rth e r inform ation as to  
th e  range of Allis-Chalmers equipm ent in which 
E dgar Allen are in te res ted  will be supplied from 
t im e  to  tim e.

Sulzer Bros., of 31, Bedford Square, London, 
W.C. 1, issue a catalogue devoted  to  m ine ven tila tin g  
fans. This sets o u t th e  du ties w hich a m ine fan has 
to  perform  and  em phasizes th e  fact th a t  th e  fan 
h as also to  w ithd raw  v itia te d  a ir  from  th e  m ine and 
m ust therefore be able in  its  various p a r ts  to  w ith 
s tan d  corrosion and  be easy of access for cleaning. 
T heir fans are m ade in  ranges hav ing  efficiencies 
betw een 70 and  75% depending on th e  q u a lity  of 
th e  m asonry  ducts and  th e  sm oothness of all the  
o th e r surfaces w ith  which th e  a ir  comes in  contact. 
For th e  sm aller types w ith  im pellers up  to  4 ft. 
d iam ete r th e  exact ch arac te ris tics  have been 
de term ined  by  accurate  nozzle te s ts  a t  th e  works 
a n d  those of th e  larger fans have been established 
a s  opportun ities p e rm itted  by  te s ts  in com pleted 
installations. The fans are m ade in a wide range of 
sizes extending from  37 h .p . for 19 cubic m etres 
of a ir per second to  580 h .p . for 182 cubic m etres 
p e r second.

M E T A L  M A RK ETS
C o p p e r .— Prices of electro ly tic  copper in New 

Y ork m oved erra tica lly  during  December. Opening 
th e  m onth a t  ab ou t 12 cen ts p er lb. f.a .s., th ey  
stead ily  weakened u n til down to  10 cents was being 
accepted. Subsequently , however, there  was a 
recovery to  10’50 cents. I t  was obvious, however, 
th a t  sen tim ent on th e  o ther side of th e  A tlantic, 
owing to  th e  poor s ta te  of in d u stry  and  th e  huge 
unabsorbed stocks, was nervous. In  London 
Standard  Copper underw ent a sim ilar decline and 
subsequent p a r tia l recovery. T he outlook for th e  
m etal is scarcely reassuring  a t th e  m om ent, as 
a lthough  production  is certa in ly  being cu t down, 
w hat th e  position really  needs is for th e  dem and from 
consum ers to  broaden o u t again  and  th ere  is no 
indication  of an y  such developm ent being im m inent. 
C onditions in  E urope, a p a r t  from  France, are 
h ighly  unsatisfacto ry .

Average price of Cash S tan d ard  Copper : 
D ecem ber, 1930, ¿46 16s. 4d. ; Novem ber, 1930, 
¿46 3s. 8d. ; Decem ber, 1929, ¿68 7s. 3d. ; No
vem ber, 1929, ¿69 8s. 4d.

T i n .— Prices of t in  eased during  Decem ber 
owing to  a general lack of confidence u n til tow ards 
th e  close of th e  m onth  when announcem ents 
regard ing  an  am bitious new scheme of o u tp u t- 
co n tro l infused th e  m arket w ith  a stronger tendency  
a n d  a sm all gain  was recorded, on balance. The 
new  scheme inv ites th e  G overnm ents of tin -p ro 
ducing  countries to  lim it o u tp u t by  legislation and 
a llo ts  th e  countries concerned certain  percentage- 
q u o tas  of th e  to ta l world production  based on certain  
s ta tis tic s  for 1929. A pparen tly  i t  is th ough t th a t  
th e  G overnm ents in  question  will be favourably  
d isposed tow ards th e  project, b u t th is  rem ains to

be seen. Meanwhile, consum ption rem ains dull 
and th e  world “ visible supplies ” during  the  
p a s t m onth  recorded a su b stan tia l fu rth er increase.

Average price of Cash S tandard  T in  : December, 
1930, ¿111 12s. 4d. ; Novem ber, 1930, ¿113 11s. 10d.; 
Decem ber, 1929, ¿179 10s. 2d. ; Novem ber, 1929, 
¿180 13s. 7d.

L e a d .—The m ark e t was easy las t m onth , and 
although  th e  usual “ squeeze " on th e  p a r t  of the  
big m arke t in te rests was w itnessed tow ards the  
close, when needy “ shorts ” were forced to  pay 
h igher prices for th e  m etal th ey  required, prices 
registered  qu ite  an  appreciable loss on balance. 
There is evidence to  show th a t  world stocks are 
still increasing  and it  is estim ated  th a t  in  th e  U .K . 
alone supplies of new m etal th is  year have been 
ab ou t 45,000 tons in  excess of consum ption. I t  
is possible th a t  the  d ispute between th e  A ustralian  
m iners and em ployers m ay ham per, if i t  does n o t 
definitely in te rru p t, shipm ents from  A ustralia , 
b u t on th e  o ther hand the  big M ount Isa properties 
in  Queensland are abou t to  go in to  operation. 
I t  ra th e r looks as if producers will be forced to 
cu rta il production on a bigger scale th an  a t  present if 
surplus stocks are no t to  expand fu rther, as there  
are no signs a t  th e  m om ent th a t any  im provem ent 
in  consum ption is abou t to  occur.

Average m ean price of soft foreign lead : 
Decem ber, 1930, ¿15 5s. 8d. ; Novem ber, 1930, 
¿15 18s. 7d.; Decem ber, 1929, ¿21 9s. 6d.; 
Novem ber, 1929, ¿21 12s. 7d.

S p e l t e r .— The general tendency  of values, 
despite  a ra th e r firmer tone a t  th e  end of the  m onth, 
was easy during  Decem ber. The m arket has 
rem ained in  a dull and ra th e r hopeless condition, 
as supplies on bo th  sides of th e  A tlantic  are far in 
excess of cu rren t m arket needs. The am bitious 
schemes of producers, who u n til recen tly  were 
planning a fu rth er wholesale expansion in  ou tpu t, 
will undoubtedly  have to  be modified considerably 
u n til th e  world recovers from its p resen t economic 
troubles. M eanwhile, owing to  th e  failure of the  
effort to  establish th e  Spelter Cartel, i t  seems likely 
th a t  a process of ru th less e lim ination will force 
th e  non-econom ic p lan ts to  suspend operations. 
Thus even tually  th e  situ a tio n  should become 
sound again—and sooner th an  if th e  m arke t were 
artificially m ain tained  by a C artel or o ther producers’ 
organization.

Average m ean price of spelter : Decem ber, 1930, 
¿13 9s. 9d. ; Novem ber, 1930, ¿14 19s. 5d. ; 
Decem ber, 1929, ¿20 7s. 5d. ; Novem ber, 1929, 
¿21 2s.

I r o n  a n d  S t e e l .— The B ritish  iron  and steel 
m arket rem ained in  a dull and gloomy condition 
last m onth. T here was a ten dency  for th e  b last 
furnaces to  accum ulate a certa in  stock again, 
pa rticu larly  as a resu lt of th e  Christm as and  New 
Y ear holidays, and consum ers were inclined to 
an tic ip a te  fu rth er reductions in  pig iron prices. 
Cleveland m akers, however, m ade no change in 
quotations, and No. 3 foundry rem ained a t  63s. 6d. 
E as t Coast H em atite  (Mixed Nos.) was fairly  steady  
a t  betw een 70s. 6d. and 71s. The finished steel 
mills rem ained poorly employed.

I r o n  O r e .— There was no im provem ent in th e  
iron ore m arket during  December. Business was 
practically  a t  a s tandstill, and as m ost ironm asters 
have large tonnages still to  be delivered against 
1930 con tracts th ere  is lit t le  prospect of any  early  
revival in  business. Best Bilbao rubio  is quoted 
nom inally  a t  abou t 16s. to  16s. 6d. per to n  c.i.f.
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LONDON D A IL Y  M ETAL PR IC E S
Copper, T in, Zinc, and Lead per Long Ton ; S ilver per Standard O u n ce; Gold per F ine Ounce.

CO PPE R.

S t a n d a r d .

Cash. 3  Months.

£  s. d. 
46 1 104
45
45 8  9"
44 5 74 
43 13 9
45 3 9
45 11 3 
47 5 74
46 6 3
46 11 3
47 13 1* 
46 16 3 
46 9 44

45 18
46 13
45 13
46 1 
45 6 
44 15

0 s. d.
46 1 104 
45 5 74 
45 0 74
44 1 104
43 10 74
45 1 3
45 6 3
46 19 44 
46 1 3
46 7 6
47 8 14 
46 11 3 
46 9 44

45 16 3
46 9 44 
45 11 104 
45 18 9 
45 6 3
44 15 0

E l e c t r o 
l y t i c .

£ s. 
51 0 
50 0 
49 10 
48 10 
47 10
47 16
48 10
49 10 
49 5
49 10
50 15 
50 0 
49 12

49 2 6 
49 10 0 
49 0 0 
49 0  0 
48 15 0 
48 5 0

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

£  s. d. 

47 10 0 

46 0 0

46 0  0

47 15 0

48 5 0

47 5 0 

47 0  0

46 6 3

TIN .

Cash.

£ s. • 
108 18 
108 6 
106 13 
105 12
104 11
105 18 
105 17
114 3 Ul 1
115 17
117 6
118 1
116 11

116 11 
119 8 
118 11 
121 13 
119 18 
117 0

3 Months.

£  s. d. 
110 1 3 
109 6 3 
107 16 3
106 16 3 
105 13 9
107 3 9 
107 1 3 
115 12 6 
112 8 9
117 2 6
118 15 0
119 11 3 
118 1 3

118 1 3
120 18 9
119 IS  9 
123 3 9
121 6 3 
118 7 6

ZINC
(Spelter).

£  s. d. 
13 15 
13 12 
13 10 
13 6 
13 5 
13 10 
13 11 
13 16 
13 15 
13 15 
13 12 
13 15 
13 15

L E A D . S I L V E R .

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

E n g l i s h . C a s h .
F o r 

w a r d .

f s -1 f s . <1. d . d .

1 5 8 9 1 6 1 5 (1 1 5 * 1 5 1
1 5 2 6 1 6 m 0 1 5 * 1 5 *
1 5 2 6 1 6 1 6 0 1 5 1 1 5 1
1 4 1 7 6 1 6 5 0 1 4 * 1 4 *
1 4  1 2 6 1 6 0 0 1 4 * 1 4 #
1 4 1 6 3 1 6 5 0 1 4 * 1 4 *
1 4  1 6 3 1 6 5 0 1 4 1 1 4 #
1 5 0 0 1 6 1 0 0 1 5 * 1 5
1 5 3 9 1 6 1 0 0 1 4 # 1 4 }
1 5 3 9 1 6 1 0 0 1 4 4 1 4 #
1 5 1 3 1 6 1 0 0 1 4 1 1 4 *
1 5 2 6 1 6 1 0 0 1 4 * 1 4 *
1 5 0 0 1 6 5 0 1 4 * 1 4 }

1 4 5 0 1 5 1 5 0 1 4 * 1 4 *
1 4 1 2 6 1 6 0 u 141 1 4 *
1 4 7 6 1 6 1) u 1 3 # 1 3 1
1 4 6 3 1 5 1 5 9 1 3 J 1 3 #
1 4 6 3 1 4 V 6 1 3 * 1 3 *
1 4 8 9 1 4 7 6 1 3 # 1 3 *

GOLD.

s. d. 
85 I I  
85 i f  
85 I I  
85 I I  
85 I I  
85 11 
85 I I  
85 11 
35 11 
85 11 
85 11 
85 lá  
85 I I

85 11 
85 0 }  
85 1 
85 0 |  
85 0 |  
85 0

A n t i m o n y .— A t th e  close of D ecem ber E nglish  
regulus was quoted  betw een ¿36 an d  ¿46 p e r to n . 
Chinese m ateria l was q u iet w ith  spo t priced around  
¿25 5s. ex warehouse, w h ilst Ja n u a ry  sh ipm ent 
from  China com m anded betw een ¿23 and  ¿24 c.i.f.

A r s e n i c .—M exican arsenic is th e  p redom inating  
factor a t  th e  m om ent a t  ¿18 p er to n  c.i.f. L iverpool, 
Cornish being nom inal and  scarce a t  ab ou t ¿18 10s. 
to  ¿19 p er ton  f .o.r. m ines.

B i s m u t h .— There is a  m oderate dem and a t  th e  
unchanged official price of 5s. per lb. for m erchan t 
q uan tities.

C a d m i u m .—■A fa ir business has been passing  a t  
around Is. 9£d. to  Is. lOJd. per lb ., according to  
q u an tity .

C o b a l t  M e t a l .— There is very  lit t le  doing in 
th is  m arket, b u t th e  official price is unchanged a t 
10s. per lb.

C o b a l t  O x i d e s .— Leading in te rests con tinue to  
quote 8s. pe r lb. for b lack and  8s. lOd. for grey.

C h r o m i u m  M e t a l .— P la te rs  still purchase fa ir 
q u an titie s  a t  abou t 2s. 7d. p er lb.

T a n t a l u m .— Business is negligible and  prices 
nom inal a t  betw een ¿40 an d  ¿50 pe r lb.

P l a t i n u m .— D em and has n o t been keen, and  
com petition betw een sellers has resulted in  prices 
being ad justed  to  ¿6 10s. to  ¿6 15s. p er oz. for 
refined m etal.

P a l l a d i u m .— Quite a fa ir business has been done 
in  th is  m etal, and  quotations are ra th e r firmer a t  
¿3 15s. to  ¿4 5s. per oz.

I r i d i u m .— Sales a re  sm all and  prices easier a t  
¿33 to  ¿36 pe r oz. for sponge and  powder.

O s m i u m .— This m ark e t wears qu ite  a  sound 
appearance a t  th e  unchanged prices of ¿16 to  
¿16 10s. p er oz.

T e l l u r i u m .— H ard ly  any  call is received for th is  
m etal, and  quotations can only be called nom inal 
a t  10s. to  12s. 6d. per lb.

S e l e n i u m .— There is a  s tead y  dem and a t  about 
7s. 8d. to  7s. 9d. p er lb. ex w arehouse Liverpool.

M a n g a n e s e  O r e .— In  th e  absence of any  
appreciable business th e  feature  of th is  m arket 
h as been the  continued willingness of R ussia to  sell

a t  low prices. W ashed C aucasian ore to -d ay  could 
p ro bab ly  be bought a t  l i d .  p er u n it  c.i.f., b u t o ther 
p roducers are ask ing  ap p rec iab ly  h ig h er figures.

A l u m i n i u m .— V ery q u ie t conditions have  ru led  
here  during  th e  p a s t m o n th  o r so an d  even a t  th e  
cu rren t reduced ra te  of o u tp u t p roducers are 
finding i t  difficult to  m ark e t th e ir  o u tp u t. Prices, 
however, a re  w ith o u t change a t  ¿85, less 2% , 
delivered, for ingo ts and  bars.

S u l p h a t e  o f  C o p p e r .— C urren t q u o ta tio n s  for 
B ritish  m ate ria l a re  a b o u t ¿21 to  ¿21 10s. per 
to n , less 5% .

N i c k e l .— Business is slack, b u t prices a re  upheld 
a t  ¿170 to  ¿175 p er to n  for b o th  hom e an d  export.

C h r o m e  O r e .— The qu ie te r dem and  now  ru ling  
for chrom e ore is shown by  th e  reduced o u tp u t from  
R hodesia, b u t prices have  n o t v aried  m uch, good 
48% ore being quoted  a t  ab o u t 77s. 6d. to  80s. p e r 
to n  c.i.f.

Q u i c k s i l v e r .— Producers are m ain ta in in g  prices 
p re tty  stead ily  a t  ¿22 7s. 6d. p e r b o ttle , fu ll te rm s, 
b u t business is trifling.

T u n g s t e n  O r e .— D uring D ecem ber b uyers con
tin u ed  a  policy of in ac tio n  and  sellers’ ideas were 
reduced further. Forw ard  sh ip m en t from  C hina 
is now o b tainab le  a t  betw een 14s. an d  14s. 6d. 
pe r u n it c.i.f., b u t even a t  these  levels buyers are 
n o t in terested .

M o l y b d e n u m  O r e .— Q uota tions rem a in  a t
a round  32s. 6d. to  35s. 6d. p e r u n it  c.i.f. for 80 
to  85%  concentrates.

G r a p h i t e .— D em and is slow b u t  prices are 
p re tty  stead y  a t  a b o u t ¿25 to  ¿27 p er to n  c.i.f. 
for good 85 to  90%  raw  M adagascar flake an d  ¿24 
to  ¿26 c.i.f. for 90%  Ceylon lum ps.

S i l v e r .— D istinctly  easy  conditions ru led  in  th e  
silver m arket during  Decem ber, for a fte r  opening 
a t  16Jd. on Decem ber 1 spo t bars declined fa irly  
stead ily  th ro u g h o u t th e  m onth . Tow ards th e  
end of th e  m o n th  th e re  was a check to  th e  dow nw ard 
m ovem ent when some sm all E as te rn  buying  was 
seen, b u t on Decem ber 31 q u o tatio n s fell to  th e  
lowest level ever recorded, sp o t b ars closing i f  
1 4 * d . g
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STATISTICS
PR O D UC TIO N OF GOLD IN  T H E  TRAN SVA AL.

R a n d .
E l s e 

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

Oz. Oz.
D ecem ber, 1929 ................. 813 ,574 3 7 ,560 851,134
January, 1930 ........................ 848 ,245 3 4 ,556 882,801
February .................................. 783 ,086 3 5 ,102 818 ,188
March ....................................... 85 2 ,0 8 9 37,281 889,370
April ......................................... 831 ,996 36 ,610 868 ,606
M ay.............................................. 876 ,893 39 ,320 916 ,213
J u n e ........................................... 847 ,352 40,515 887 ,867
J u l y ........................................... 871 ,468 4 1 ,184 912 ,652
A u g u s t ....................................... 878 ,474 42 ,607 921 ,081
Septem ber ............................. 860 ,311 4 2 ,865 9 03 ,176
O c to b e r .................................... 884 ,632 4 1 ,929 926,561
N ovem ber ............................. 844 ,0 3 8 4 0 ,715 884,753
Decem ber ............................... 867 ,202 4 1 ,2 9 0 908 ,492

TR A N SV A A L  GOLD O UTPUTS.

N o v e m b e r . D e c e m b e r .

Treated
Tons.

Y ield
Oz.

Treated
Tons.

Y ield
Oz.

Brakpan ............................. 8 8 ,5 0 0 £137 ,892 92,800 £143 ,177
C ity D eep ........................ 95 ,0 0 0 2 5 ,0 5 7 8 9 ,000 24,201
Cons. Main R e e f ............ 6 5 ,0 0 0 22,501 66,000 2 2 ,9 3 5
Crown M ines...................... 2 45 ,000 7 6 ,9 7 8 247 ,000 7 9 ,3 6 0
D'rb'n Roodepoort Deep 4 6 ,000 1 4 ,939 46,000 15,194
East Rand P.M ................ 153 ,000 4 0 ,9 0 3 153,000 4 0 ,8 6 0
Geduld................................. 8 3 ,0 0 0 2 6 ,5 2 7 8 4 ,000 2 7 ,031
Geldenhuis D e e p ............ 7 0 ,000 1 5 ,5 8 9 6 8 ,5 0 0 16,062
Glynn’s Lydenburg . .  . 5 ,7 0 0 2 ,1 6 1 6 ,2 0 0 2 ,2 9 6
Government G.M. Areas 196,000 £380 ,514 203 ,000 £394,866
Kleinfontein ................... 5 0 ,6 0 0 10 ,973 5 0 ,700 1 0 ,999
Langlaagte Estate . . . . 7 8 ,000 £ 1 1 2 ,184 8 0 ,000 £110,857
Luipaard’s V l e i .............. 3 1 ,000 7 ,8 8 3 30,000 7 ,6 5 5
Meyer and Charlton . . . 1 7 ,800 £17 ,812 18,400 £18 ,270
Modderfontein N ew . . .  . 160 ,000 6 9 ,6 9 2 163 ,000 70,183
Modderfontein B .......... 6 9 ,0 0 0 2 3 ,4 8 3 69,500 2 2 ,684
Modderfontein Deep . . 4 2 ,8 0 0 2 2 ,217 4 4 ,200 2 2 ,900
Modderfontein E ast . . . 6 8 ,5 0 0 2 0 ,1 4 5 7 0 ,000 2 0 ,588
New State Areas . . . . 7 6 ,000 £162,277 7 8 ,000 £167,857
Nourse ............................... 6 6 ,5 0 0 1 9 ,575 6 4 ,800 1 9 ,348
Randfontein ................... 2 13 ,000 £239,386 221 ,000 £248,557
Robinson D e e p ............... 9 7 ,000 2 7 ,5 7 0 9 6 ,800 2 7 ,873
Rose D e e p ........................ 6 2 ,0 0 0 1 3 ,210 6 2 ,500 1 3 ,276
Sim m er and J a c k .......... 7 7 ,800 2 1 ,9 9 3 7 6 ,000 2 2 ,2 8 0
S p r in g s ............................... 6 6 ,3 0 0 £140,386 6 9 ,0 0 0 £144,749
Sub N ig e l .......................... 3 0 ,900 2 7 ,6 6 8 3 1 ,0 0 0 2 7 ,7 8 4
Transvaal G.M. E states 14 ,900 4,851 1 5 ,200 5 ,1 1 5
Van R yn .......................... 4 1 ,0 0 0 £41 ,142 4 1 ,500 £42,191
Van Ryn D eep  ............... 6 4 ,0 0 0 £102 ,096 6 7 ,000 £104,746
W est Rand Consolidated 9 1 ,5 0 0 £106,503 9 3 ,0 0 0 £106,713
W est S p r in g s ................... 6 8 ,8 0 0 £7 6 ,5 4 2 6 3 ,100 £7 6 ,1 7 6
W itw’tersr’nd (Knights) 5 5 ,0 0 0 £5 0 ,1 6 7 5 5 ,500 £4 9 ,8 9 6
W itwatersrand D eep . . 3 9 ,2 0 0 1 2 ,822 4 0 ,500 1 2 ,389

COST A N D  PR O FIT  ON T H E  R A N D , Etc.

Com piled from official s ta tistics  published b y the Transvaal 
Chamber of Mines.

Tons
m illed.

Y ield  
per ton.

W ork’g 
cost 

per ton.

W ork’g  
profit 

per ton.

Total
working

profit.

S e p t ., 1 9 2 9 ..  .
O c to b e r ..........
Novem ber . . .  
Decem ber . . .  
January, 1930 
February . . . .
March ............
A p r il ................
May ...............
J u n e .................
J u ly  ...............
A ugust ..........

:S ep tem b er . .  . 
O c to b e r . . . .  

.N o v em b er . . .

2,530,370
2.658.100  
2,559,450  
2,528,000  
2,618,600
2.421.100  
2,663,820
2.549.250  
2,741,634 
2,651,970  
2,706,900
2.693.100
2.653.250  
2,741,080

s. d.
2 
1 
3 
3 
2 
5 1 
7

28 1

s. d. 
19 10 
19 8  
19 11 
19 11
19 9
20  0
19 8
20 1 
19 8 
19 7 
19 8 
19 6 
19 8 
19 7

s. d. 
8 4
8  5 
8 4 
8 4 
8 5 
8 5 
8 5 
8 6 
8 5 
8 7

10

£
1,056,839
1,115,744
1,071,199
1,058,231
1,103,718
1,019,482
1,121,216
1,084,504
1,153,549
1,141,197
1,184,107
1,174,828
1,160,430
1,212,822
1,145,097

N A TIV E S EM PLO Y ED IN  T H E  TR AN SVA AL M INES.

G o l d

M i n e s .
C o a l

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

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

Decem ber 31, 1929 184,280 15,326 4,811 204 ,417
January 31, 1930 . . 190 ,663 15,288 5 ,8 8 9 211 ,840
February 28 ............ 196 ,752 15,495 6 ,5 8 4 218,831
March 31 ................... 200 ,134 15,350 7 ,0 0 2 222 ,316
April 30 ..................... 202 ,434 15,109 5 ,5 6 5 223 ,108
May, 31 ...................... 202 ,182 1 5 ,028 5 ,3 4 0 222,550
J une 30 ...................... 201 ,324 14,943 5 ,1 2 6 2 21 ,393
Ju ly  3 1 ........................ 201 ,111 14,670 5 ,4 9 0 221,271
A ugust 31 ................. 202 ,257 14,788 5 ,7 5 4 222 ,799
Septem ber 30 .......... 205 ,061 14,706 5 ,7 6 7 225 ,534
October 3 1 ................. 206 ,778 14,482 5 ,0 3 2 226 ,292
Novem ber 3 0 ............ 205 ,030 13,973 4 ,7 4 8 223,751
Decem ber 31 ............ 203 ,473 13,763 4 ,6 0 7 221 ,843

PRODUCTION OF GOLD IN  RH O DESIA .

1927 1928 1929 1930

oz. oz. oz. oz.
Jan u ary..................... 48,731 5 1 ,356 46,231 46,121
February ................. 46 ,461 4 6 ,286 44,551 43 ,385
March ........................ 50 ,407 48,017 47,388 45,511
April ........................ 48 ,290 48,549 48,210 45 ,806
May .......................... 48 ,992 47,323 48,189 47 ,645
J u n e ............................. 52 ,910 5 1 ,762 48,406 4 5 ,208
Ju ly  .......................... 49 ,116 48,960 46,369 45 ,810
A ugust........................ 47 ,288 50,611 46,473 46 ,152
Septem ber................. 45 ,838 4 7 ,716 45,025 46,151
October ................... 46 ,752 4 3 ,056 46,923 45 ,006
N ovem ber .............. 47 ,435 47,705 46,219 44,351
D ecem b er ................. 49 ,208 44,772 4 6 ,829 —

R H O D ESIA N  GOLD O UTPUTS.

N o v e MBER. D e c e iABER.

Tons. Oz. Tons. Oz.

Cam and M o to r ..............
Globe and Phoenix . . .
Lonely R e e f .....................
Luiri Gold ........................
Rezende .............................
Sherwood Star ..............
W anderer Consolidated

2 4 .400  
6,0 1 3  
6 ,2 0 0  
1 ,547
6 .4 0 0
4 .4 0 0

15.400

10,609
5,031
3,6 5 0

£ 3 ,707
2 ,6 8 0

£11,520
3 ,8 6 2

24 ,400
6 ,0 2 6
6 .4 0 0

6 .4 0 0  
4 ,6 0 0

15,900

1 0 ,558
5 ,3 9 3
3 ,6 7 5

2 ,6 8 5
£11,081

4,0 7 7

W EST A FRICA N GOLD O UTPUTS.

N o v e m b e r . D e c e \IB E R .

Ariston Gold Mines . 
A shanti Goldfields 
Taquah and A b o sso ..

Tons.

11 ,388
10 ,159

Oz.

13 ,534
£16 ,135

Tons.

11,620
10,080

Oz.

13 ,958
£15,921

AU STR A L IA N  GOLD O U TP U TS B Y  STATES.

W estern
Australia. Victoria. Queensland.

Oz. Oz. Oz.
Decem ber, 1929 .......................... 33 ,650 1,4 5 9 1,636
January, 1930 ............................... 2 5 ,472 952 209
F e b r u a r y ........................................... 31 ,307 1 ,3 5 4 350
March ............................................... 2 7 ,946 2 ,5 6 2 382
April ........................................ .. 3 6 ,652 1,812 1,081
May .................................................... 3 2 ,967 3,4 8 0 580
J u n e .................................................... 4 1 ,738 812 673
J u ly ...................................................... 3 4 ,1 7 4 2 ,3 2 7 728
A u g u s t ............................................... 3 8 ,5 7 9 1 ,8 6 4 323
S ep tem b er ........................................ 3 2 ,0 3 4 1,992 429
O ctober ............................................. 3 9 ,687 -- --
Novem ber ...................................... 3 3 ,7 0 8 -- ---
Decem ber ........................................ 4 2 ,097 ----- -----

A U STR A L A SIA N  GOLD O UTPUTS.

N ovember. D ecember.

Tons. Value £ Tons Value £

Associated G.M. (W .A.) . .
Blackwater (N.Z.) ............
B oulderPersev’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.) ........................

5,000
3,450
7,070

10,213
7,033

12,058
8,261

17,654§

8,368 
4,766 

15,506 
24,133 
20,404 
15,607 
14,994 

/  6,148* 
132, H i t

3,596
2,860
5,032

8,514
6,042

4,739
4,730

10,841

12,213
11,351

/  9,034*  
1 83,435t

* Oz. gold. |  Oz. silver. § To N ov. 15.
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GOLD O UTPUTS, K OLAR D IST R IC T , IN D IA .

N o v e m b e r . D e c e m b e r .

Tons
Ore

Total
Oz.

Tons
Ore

T otal
Oz.

3 ,5 0 0
8 ,4 6 5

17 ,403
11 ,502
12,750

2 ,3 1 2
5 ,8 5 8

1 1 ,600
7 ,0 4 9
5 ,8 2 9

3 ,5 0 0
8 ,7 6 0

1 8 ,008
11 ,540
12 ,000

Champion R e e f ..........
M ysore.............................
Nundydroog ..............

5 ,8 6 3
1 2 ,109

7 ,6 6 7
6 ,1 3 9Ooregum ......................

M ISCELLANEOUS GOLD, SIL V E R , A N D  PL A TIN U M  
O UTPUTS.

Chosen Corp. (Korea) 
Frontino & Bolivia (C’lbia)
Lena (S ib e r ia ) ......................
Lydenburg Plat. (Trans.) . 
Marmajito (Colombia) . . .
F r e sn il lo .................................
O nverwacht Platinum  . . .  
Oriental Cons. (Korea) . .  
St. John del R ev (B razil). 
Santa Gertrudis (Mexico) .

N o v e m b e r . D e c e m b e r .

Tons Value £ Tons Value £

9 ,6 0 0
2 ,5 5 0

1 2 ,6 3 8
1 0 ,595 2 ,6 7 0 1 0 ,3 9 8

4 .0 0 0
1 .0 0 0  

81,651

988p  
5 ,6 5 2  

2 0 ,5 3 9 i
1 ,1 0 0 5 ,0 6 4

42 ,053

86 ,000^  
4 0 ,0 0 0  
8 2 ,0 5 6 d

15,011 S6,698¿
43,500

d  Dollars, p  Oz. platinoids.

PRO D UC TIO N O F T IN  IN  F E D E R A T E D  M ALAY ST A TE S. 
Estim ated at 70% of Concentrate shipped to Sm elters. Long Tons
January, 1930 ............ 6 ,1 2 8 Ju ly  ___ 5 ,5 2 5

4 ,1 5 3
4 ,0 4 8
4 ,8 0 7
4 ,8 1 2

February ..................... 4 ,7 6 8
5,7 6 3
5 ,4 0 7
6 ,0 4 3
5 ,5 9 0

M arch .............................
A p r il ...............................
May ............................
J u n e ............................... Decem ber

O UTPUTS OF M ALAYAN T IN  COM PANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

Oct. N ov. Dec.

654

50

65
77
25è

654 65*
Idris Hydraulic ...................

484 564

Kampong L a n ju t ....................... 158 75Kam unting ............................
K ent (F .M .S .) ...................... 444

.
33
744
75

23f
105

353Kuala K a m p a r ..........................
Kundang ...............................
Lahat ................................... 201 201Larut T in f ie ld s ..........................
Malaya Consolidated 75*

125
534 373

1543

225*
226*

255+
741
624

255
584
66

145
594

74
46
65 
30
66

234
534

994

90
70
37

Rawang Concessions 55
OO

2231 
23 î  
51 
39 
311 

1071

2231
29J
59
39
22
831

344
39
133

113
28

294
36
414

263
33
30

181
28
•JO

Tronoh ....................................; 108 96 653

O U T P U T S O F N IG E R IA N  T IN  M IN IN G  CO M PANIES.
I n  L o n g  T o n s  o f  C o n c e n t r a t e .________ _ _ _ _ _

Dec.Oct. N ov.

Amari
Anglo-Nigerian  
Associated Tin Mines 
Baba River 
Batura Monguna 
B isich i  
Daffo 
Ex-Lands  
Filani 
Jan  tar.
Jos
Juga Valley  
Junction  
Kaduna Synd icate. . 
K aduna Prospectors
K a ss a ..........
London Tin .
Lower Bisichi 
Naraguta
N araguta Durum i . 
N araguta E xtended  
Naraguta Kararaa
Naraguta K o r o t ..........
Nigerian Consolidated  
Offin River  
Ribon Valley  
South Bukeru Areas 
Tin Fields 
Tin Properties 
U nited Tin Areas 
Yarde Kerri

O utput for 3 m onth s.

O U TPU TS O F O T H E R  T IN  M IN IN G  CO M PANIES. 
___________  I n  L o n g  T o n s  o f  C o n c e n t r a t e .

Anglo-Burm a (B urm a)..........
A ram ayo Mines (Bolivia) . .
Bangrin (Siam) ......................
Consolidated Tin Mines (Burma)
E ast Pool (Cornwall) ..........
Fabulosa ( B o l iv ia ) .................
Geevor (Cornwall)....................
Jan tar (Cornwall) .................
Kagera (U g a n d a ) ....................
M alaysiam  Tin ......................
Northern T a v o y ......................
P a tin o ...........................................
Polhigey (C orn w all)...............
San F inx (S p a in ) .....................
Siam ese Tin ( S ia m ) ...............
South Croftv (Cornwall) . . .
T avoy Tin (B u r m a ) .................
Them daw (Burma) .................
Tongkah H arbour (Siam ) . .
Toyo (Japan)...............................
W heal K itty  (Cornwall)..........
Zaaiplaats .................................

Oct.

38*
171
m

130
821

181
45

28
20f

18*
3 l |*

65
64

93
601
30

Nov.

36*
199

89
118

3 7 f
163

28
201

,330

30*

571

53
861
28

Dec.

245
591

113

140

28
2 3 |

1391

781

54

* Tin and W olfram .

C O PPE R , L E A D , A N D  ZINC O U T P U T S.

Broken H ill South

Burm a Corporation . . .
Bwana M’K ubw a............
E lectrolytic Z in c ............
Indian C o p p er .................
M essina...............................
M ount L y e l l ......................
North Broken H il l ..........
Poderosa ..........................
Rhodesia Broken H ill .

San Francisco Mexico .

Sulphide Corporation . .

T e t iu h e ...............................

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

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

/  Tons lead conc.
1 Tons zinc conc. !! 
/T o n s  refined lead! 
\  Oz. refined silver  

Tons copper oxide 
Tons zin c . . . .  
Tons copper 
Tons copper
Tons concentrate

/ 1 ons lead conc. 
\T o n s  zinc conc. 

Tons copper ore
I Tons l e a d ..........
1 Tons slab zinc .
! Tons lead conc.
1 Tons zin c conc.
I Tons lead conc.
I Tons zinc conc.
I Tons lead conc.
1 Tons zin c conc. 
f Tons lead conc. 
\ T o n s  zinc conc.
I Tons lead conc.
1 Tons zinc conc.

N ov.

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

5 7 1 ,0 0 0  
556  

4,171 Í 
321 
738 

3 ,9 2 2  
4 ,8 1 0

628

1,300
4,080
4,1651-995+
2,625+
1,0242.221
ä-570

D ec.

1 Four w eeks to N ov. 15. t  Four w eeks to nG 7  
* Four weeks to D ec. 10.

4,949

6,420
571,380

452
4,190*

349
800

3,476
4,680

588'

1 ,2 5 0
4 ,1 8 0
4 ,5 7 5

4 ,0 3 9  
2 ,5 9 2  
5 ,2 4 4  
4X174 

12.
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IM PORTS o f  o r e s , m e t a l s , e t c ., i n t o  u n i t e d  k i n g d o m

Iron O r e ...............................  Tons
M anganese O re...................... *Tons "
Iron and S t e e l ................................ "  'Tons *.
Copper and Iron P yrites . . . . . .  Tons
Copper Ore, M atte, and Prec. . Tons
Copper M e ta l .........................................Tons
Tin Concentrate ...................  Tons
Tin M e ta l ....................................Tons ‘ '
Lead P ig  and S h e e t........................ .Tons
Zinc (Spelter) .......................................T o n s ! !
Zinc Sheets, e tc . . . .............................Tons
Alum inium  .........................................Y o n s  ] !
Mercury.....................................................L b . . !
Zinc O x id e ............................................. T o n s * !
W hite L e a d ...........................................Cw t..
Red and Orange L e a d ......................C w t .. .
B arytes, ground ..................................C w t.. .
A sbestos ................................................ Tons ] .
Boron M in er a ls ....................................Tons
Borax .......................................................C w t...
Basic Slag  ........................................... T o n s .
Su p erp h osp hates................................. Tons . .
Phosphate o f L i m e ............................ T on s
Mica ..........................................................Tons
Sulphur .................................................. Tons
N itrate o f S o d a ................................... C w t..
Potash Salts .........................................Cw t____
Petroleum : Crude .............................Gallons

Lam p O i l ................... .G allons
M otor Spirit ............ .. Gallons
Lubricating O il  Gallons
Gas O il ......................Gallons
Fuel O i l ........................Gallons

Asphalt and B itum en ......................Tons . .
Paraffin W ax ...................................... C w t.. .  .
Turpentine ........................................... C w t .. . .

O ctober. Novem ber.

278,637 
11,958 

264,480 
16,433 

3,758  
19,209 

4,!
320 

2S.041 
10,223 

2,631 
855 

89,622 
731 

20,479 
3,680 

57,785 
1,433 

803 
25,285  

7,065  
4,112 

34,672  
165 

6,488  
68,873  

520,442  
44,398,599  
17,067,272 
79,061,204  

7,617,943  
7,765,741 

44,453,279  
17,.' “  

141,730 
28,635

228,862
17,633

209,769
23,182

3,933
13,162

6,244
202

30,939
8,108

451
1,472

70,691
644

15.179 
3,282

31.180 
873 
742

13,755
1,660
6,214

22,285
341

7,418
56,234

148,037
23,449,026
22,783,042
56,681,205

8,038,130
3,902,902

29,873,962
10,503
85,231
24,295

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

October. N ovem oer. Decem ber.

Anglo-Ecuadorian ...................... 16,362 16,323 17,339
Apex Trinidad................................. 41,820 36,850 37,280
A t to c k ................................................ 1,805 1 ,8 1 5 1,680
British Bu rm ah............................... 4,667 4 ,4 9 7 4,648
British Controlled ........................ 35,814 3 3 ,9 9 0 35,074
Kern M ex............................... 861 822 —
Kern River (Cal.) ........................ 2,732 1,751 —
Kern Rom ana ............................... 2,241 2 ,2 9 0 —
Kern Trinidad ............................... 3,830 4 ,3 8 9 —
Lobitos ............................................. 29,257 28,164 28,401
Phoenix................................................ 37,527 50,985 70,523
St. H elen’s  Petroleum  .............. 6,251 6 ,1 3 7 —
Steaua R o m a n a ............................. 50,550 51,310 91,250
Tam pico ........................................... 3,137 2 ,9 9 8 —
Trinidad Leaseholds ................... 26,350 23,300 24,400
Venezuelan Consolidated .......... — - - —

Q UOTATIONS OF O IL COM PANIES' SH A R E S. 
D enom ination of Shares £1 unless otherwise noted.

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

Ord......................................
Apex Trinidad (5s.) ..................................
A ttock  ............................................................
British Burm ah (8s.) ...............................
B ritish  Controlled ($5)..............................
Burm ah O i l ..................................................
Kern River Cal. (10s.) .............................
L obitos, Peru .............................................
M exican E agle, Ord. (4 pesos) . . . . . .

„  „  8% Pref. (4 pesos) . .
Phoenix, Roum anian ...............................
Royal D u tch  (100 fl.) .............................
Shell Transport, Ord..................................

5% Pref. (£10)..........
S te au a  R o m an a  .  ...................................
T r in id a d  L easeho lds  ........................
U n ited  B ritish  of T r in id a d  (6s. 8d .) .
V.O.C. H o ld in g ...........................................

D ec. 10. 
1930.

Jan . 9, 
1931.

£ s. d. £ s. d.
10 9 11 H

1 16 9 1 17 6
1 8 6 1 8 6
9, 17 6 2 15 011 9 12 0
1 1 8 18 9

4 9 4 9
1 6 1 6

3 10 0 3 12 6
2 9 3 0

1 8 0 1 8 9
7 0 8 0
8 0 9 (I
7 6 6 9

25 15 0 24 8 0
3 16 9 3 13 9

10 1 3 10 1 3
6 3 5 9

1 7 6 1 8 9
4 3 0 6

1 11 9 1 10 6

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

quan tities required and contracts running.
£ s. d.

Acetic Acid, 40%  ........................................... 18 9
80%  ........................................... 1 16 3

,, G la c ia l ....................................
Alum ..................................................................

58 0 6
S 10 0

Alum ina, Sulphate, 17 to 18% .............. 6 15 0
Am m onium , A n h y d r o u s............................. 11

,, 0'880 solution ............ ............. 15 10 0
,, Carbonate ................................. 27 10 0
,, N itrate ......................................... 16 n 0
,, Phosphate ................................. 40 0 0
, Sulphate, 20*6% N ................... 9 8 0

A ntim ony, Tartar E m etic ...................... 11
, ,  Sulphide, Golden .................

Arsenic, W hite .............................................
7

19 10 0
Barium , Carbonate, 94% ........................ 4 10 0

,,  Chloride ........................................ 9 10 0
,, Sulphate, 94% .............................

Benzol, standard m otor ..........................
6 15 0

1 5*
Bleaching Powder, 35% Cl....................... 6 15 0
Borax ............................................... ............. 12 10 0
Boric A c i d ...................................................... 22 0 n
Calcium Chloride ........................................ 5 5 0
Carbolic A cid , crude 6 0 % ........................ 1 4

, ,  ,, crystallized , 40°..............
Carbon D is u lp h id e ......................................

51
15 0 0

Citric A c id ....................................................... 1 2
Copper S u lp h a te ........................................... 21 0 n
Creosote Oil (f.o.b. in Bulk) ................... 4 |
Cresylic Acid, 98-100%  .......................... 1 9
H ydrofluoric A cid ...................................... 6
Iodine ......................................................... 1 0
Iron, N itrate 80° T w ................................... 6 0 0

,, Sulphate .............................................
Lead, A cetate, w hite .................................

2 0 0
34 15 n

, ,  N itrate (ton lots) ............................ 29 10 n
,, O xide, L ith a r g e ............................... 31 10 0
,, W hite .................................................. 41 0 0

Lim e, A cetate, brown ............................... 7 5 0
grey, 80% ......................

Magnesite, C a lc in e d ....................................
13 10 0

9 10 0
Magnesium, C h lo r id e ................................. 6  15 0

,, Sulphate, com m l..................
M ethylated Spirit 64° I n d u s tr ia l ..........

3 15 0
1 9

N itric A cid , 80° T w ...................................... 23 0 0
O xalic A c i d .................................................... 1 12 0
Phosphoric Acid. S.G . 1 '500................. 29 15 0
Pine O il............................................................. 42 10 0
Potassium  Bichrom ate ............................ 4 ł

,, C arb on ate ................................. 24 10 0
,, Chlorate .................................... 27 10 0
,, Chloride 80% ........................

per 1,016 kilos
9 10 0

,, E th yl X anthate ................... 55 15 0
Hydrate (Caustic) 88/90%  . 28  10 0

,, N itrate ...................................... 19 17 6
,, P e rm a n g a n a te ........................ Sä
,, Prussiate, Yellow ................. 65

R e d ...................... 1 8
,, Sulphate, 9 0 % ........................

Sodium A cetate ...........................................
11 0 0
18 0 (I

,, Arsenate, 45% ............................. 20 10 0
,, B icarbonate ................................. 10 10 0
,, B ic h r o m a te .................................... 3Í
,, Carbonate (Soda Ash) 5 8 % .. . 6 0 0
,, ,,  (Crystals) .................
,, C h lo ra te ...........................................

5 5 0
26 r> 0

Cyanide 100% NaCN basis . . 7
„ E th y l X a n th a te ............................ per 1,016 kilos 53 5 0
,, H ydrate, 76% ............................. 14 10 0
,, H yposulphite ............................... 9 2 6
,, N itrate (ordinary) ...................... 9 18 0
,, Phosphate, com m l........................ 10 0
,, Prussiate ........................................ 4)
,, S i l i c a te ............................................. 9 10 0
,, ,,  (liquid, 140° Tw .) . . . 
,, Sulphate (Glauber’s Salt) . . . .

8 10 0
2 10 0

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

2 15 0
9 0 0

,, Sulphite, p u r e ...............................
Sulphur, Flowers ........................................

14 0
10 10 0

Roll ................................................
Sulphuric A cid, 168° T w ............................

10 10 0.....  „ 4 16 6
,, ,,  free from Arsenic, 144° 

Superphosphate ot Lime (S.P .A . 16%)
Tw . . „ 4 0 n

3 9 n
Tartaric A cid ............................................... H i
Turpentine .................................................... 37 5 0
Tin Crystals .................................................. m
Titanous Chloride ...................................... 10
Zinc Chloride ............................................... 9 10 0
Zinc D ust, 9 0 /9 2 % ...................................... 20 n 0
Zinc O xide (W hite Seal) .......................... 39 0 0
Zinc Sulphate.................................................. 9 0 0
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S H A R E  Q U O T A T IO N S
Shares are £1 par value except where otherwise noted.

GOLD AND S IL V E R :
SOUTH A F R IC A :

B r a k p a n .......................................................
City D eep ..................................................
Consolidated Main Reef ......................
Crown Mines ( 1 0 s .) .................................
D aggafontein ...........................................
Durban R oodepcort D eep (1 0 s .) . . . .
East Geduld .............................................
E ast Rand Proprietary ( 1 0 s .) ............
G eduld...........................................................
G eldhenhuis Deep .................................
G lynn’s Lydenburg ...............................
Governm ent Gold Mining Areas (5s.)
Langlaagte E state .................................
Meyer & Charlton .................................
M odderfontein New ( 1 0 s .) ...................
M odderfontein B (5s. )^ ..........................
M odderfontein D eep (5s.) ...................
M odderfontein E a s t ...............................
New S tate  Areas ....................................
Nourse .........................................................
Randfontein .............................................
Robinson D eep A  (Is.) ........................

„  B (7s. 6 d .) .................
Rose D e e p ..................................................
Sim m er & Jack (2s. 6 d .)........................
S p r in g s .........................................................
Sub N igel (10s.) ......................................
Van R yn ....................................................
Van Ryn D eep ........................................
Village"Deep (14s.) ...............................
W est Rand Consolidated (10s.) . . . .
W est Springs  ................................
W itwatersrand (K night’s ) ...................
W itwatersrand D eep .............................

R H O DESIA :
Cam and M otor ......................................
Gaika ...........................................................
Globe and Phoenix ( 5 s . ) ........................
Lonely Reef .............................................
M ayfair .......................................................
R e z e n d e .......................................................
Sham va ......................................................
Sherwood Starr (5 s .) ...............................

GOLD COAST.
A shan ti (4s.) .............................................
Taquah and A bosso (5s.) .................

AU STR ALASIA :
Golden H orseshoe (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 B olivia, Colombia . .  . 
Mexican Corporation, M exico (10s.) 
M exico Mines of E l Oro, M exico . . .
Panam a Corporation ...................
St. John del Rey, B r a z i l ...................
Santa Gertrudis, M exico.....................
Selukwe (2s. 6d.), British  Columbia

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

C O P P E R :
Bwana M’Kubwa (5s.) R h o d esia .. .  .
Esperanza Copper, Spain ...................
Indian (2s.) ...............................................
Loangwa (5s.), R h o d e s ia ...................
Luiri (5s.), Rhodesia ............................
M essina (5s.), Transvaal ................... ..
Mount Lyell, T a sm a n ia .......................
Nam aqua (£2), Cape P rovince .
N ’Changa, Rhodesia ............ .............
Rhodesia- Ka tanga.................................
R io T into (£5), Spain ........................
Roan Antelope (5s.), Rhodesia . . .  
T anganyika, Congo and Rhodesia . 
Tharsis {¿2), S p a in ...............................

D ec. 10, J a n . 9,
1930. 1931.

£ s. d. £• s. d.
2  15 0 2 16 3

4  6 4  0
17 3 17 6

3 15 0 3 16 3
1 4  6 1 7 0

11 9 11 9
2 2 0 2  5  0

8  3 8  3
3 12 0 3 16 3

8  6 8  6
3  9 3 9

1 11 3 1 11 3
1 4 9 1 5 3

15 6 15 6
3 5 6 3 6  3

12 6 13 0
1 3  9 1 3  0
1 3  9 1 5  0
2 2 0 2 0  9

10 3 10 6
12 9 13 0
15 6 15 6

9  3 9 6
5  3 5 9
2  9 2 9

3 2  0 3 2  6
2 16 3 2  18 0

8  6 7 6
1 8 0 1 8 0

5  9 5 9
7 0 7 0

12 0 11 9
9 0 9  0
3 9 3 9

12 6 11 3
4 6 2  9

13 6 13 3
17 6 17 6

7 6 7 6
1 2 6 1 2  6

1 0 1 0
12 3 13 0

1 16 0 2 2 0
3 0 3 6

1 9 1 9
1 3 1 3
8 3 9  6
1 6 1 6
9 6 10 9

13 0 12 9
14 9 15 0

2 6 2 6
7 6 7 6

10 9 10 9
15 6 15 0

4 0 4 0

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

13 0 16 0
17 0 17 0

9  0 7 6
3 0 3 0

5  0 3 0
6 6

7 0 6 6
1 1 6 14 0

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

12 6 17 0
7 0 6 3

1 16 3 1 15 0
17 6 17 6

31 0 0 27 15 0
13 9 15 01 8

3 10

L E A D -Z IN C :
Am algam ated Zinc (8s.), N .S.W . . . .  
Broken H ill Proprietary, N .S .W . . .
Broken H ill, N orth, N .S .W ..................
Broken H ill South, N .S .W ....................
Burm a Corporation (10 rupees). . . . .  
E lectrolytic Zinc Pref., T a sm a n ia .. .
M ount Isa, Q ueensland...........................
R hodesia 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.), B oliv ia  . .  .
A ssociated Tin (5s.), N igeria ............
A yer H itam  (5s.) .....................................
Bangrin, S i a m ...........................................
B isich i (10s.), N igeria ...........................
Chenderiang, M a la y ................................
Consolidated Tin Mines of Burm a . .
E ast Pool (5s.), Cornwall . .   ............
E x-Lands N igeria (2s.), N igeria  . . . .
G eevor (10s.), C o r n w a ll........................
G openg, M alaya .......................................
H ongkong (5s.) .........................................
Idris (5s.), M alaya ..................................
Ipoh D redging (10s.), M alay . . . . . .
Kaduna Prospectors (5s.), N igeria  . . 
K aduna Synd icate (5s.), N igeria  . . .
K am unting (5s.), M alay ......................
K epong, M a la y .........................................
K in ta , Malay (5s.) ................................
K inta  K ellas, M alay (5s.) ....................
K ram at P ulai, M alay ...........................
Lahat, M alay ............................................
M alayan Tin Dredging (5s.) ...............
N araguta, N igeria ..................................
N igerian Base M etals (5s.) .................
Pabang 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 D redging, M alay ..................... j
Siam ese Tin (5s.), S iam  ....................... j
South Croftv (5s.), C o rn w a ll...............
Southern M alayan (5s.) ......................
Southern Perak, M alay...........................
Southern Tronob (5s.), M alay ..........
Sungei B esi (5s.), M alay ....................... J
Sungei K inta, Malay .............................
Tanjong (5s.), M alay ............................ ;
T avoy (4s.), Burm a ............ : ..................i
Tekk a, M alay .............................................!
Tekka Taiping, M a la y ...........................
Tem engor, M alay......................................
Toyo (10s.), J a p a n ..................................
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.) ............
Jaggersfontein ......................................
Premier Preferred (5s.) ......................

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

d itto , Pref..............................................
B ritish  South Africa (15s.) . . ! ! . ! !
Central Mining (£8) .............................
Consolidated Gold Fields .................
Consolidated Mines Selection (10s.)
F an ti Consols (8s.)..................................
General Mining and Finance ..........
Gold Fields Rhodesian (10s.) ..........
Johannesburg Consolidated ............
London Tin Corporation (10s.) . . .
Minerals S e p a r a tio n .............................
N ational Mining ( 8 s . ) ..........................
Rand Mines (5s.) ............................... .
Rand Selection ( 5 s . ) ............................
Rhodesian Anglo-Am erican (10s.).
Rhodesian Congo Border ............
Rhodesian Selection Trust (5s.) . .  
South Rhodesia Base M etals . . . .
Tigon ( 5 s . ) ..............................................
Union Corporation (12s. 6d.) . . . .  
Venture Trust (10s.) .........................

D e c . 10, 
1930.

£ S7 d6 
12 6 

1 15 0 
1 8  9 

9 0  
17 6 
16 3 

1

1 1
4

4 
11

3 
10

7
5 
0
4  

17

1
12

1

15 0 
7 0 

12 6 
1 0 0 
3 1 3

11 9
12 6 

5  3 
1 6 
2  C

1 
2 
0 

16
7

15 0
6 
3 
9 
6 
6 
C 
0 
0 
6 

5 0 
6

7 3 1 0
11 0

9 6
6  3 

17 6
7 3 
1 6

11 0 
1 10 0 

6 
7 

11 
7 
3 

14
12 6 

1 
2 

13

1 0 0 
4 9 

5 5  0 
1 2 6 
3 0  0

13 9
12

4
7 
9
8 
0 
2

12 6 
5 3 

1 11 9 
8  3 

4 10 0 
6 
32 14 

6 9 
13 3 

7 7 6 
16 3 

4 0 
11

2 16

t 1 3
4 6 

12 3 
12 6

5 9
1 6
3 0 

3
1 6
2 3 

2 0 0 
16 6

7  6 
15 9

4 0 
10 6

4 6 
10 6

7 6
6  9 

1 0 6
4 0 

17 9
5 0 

6 
3

6  3 
4 0

7 
1 0

10 9 
9 6 
6 3 

17 6
8  3 
2 6

12 6

7 6 
11 0 

7 6 
3 6 

13 9 
12 6 1 6 
2 6 

13 9

1 0 0 
3  9 

4 2 6 
1 1 3 

2 10 0

12
12

4
7

10 15 0 
1 1 3

7 6 
7 6 

12 0
5 0

1 6 9 
9 3

3 17 6 
6

2 10 6
6 0

9 11 37 0 0 
18 9 

3 9
2  13 0 
2 5 o

3 9



T H E  MINING D IG E S T
A r e c o r d  o f  p r o g r e s s  i n  m i n i n g , m e t a l l u r g y , a n d  g e o l o g y

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

reports of m ining companies.

EL U TR IA TIO N  IN ORE-DRESSING
The results of an  investigation  by A. M. Gaudin, 

J- O- Groh, an d  H . B. H enderson in to  th e  
possib ilities and  lim ita tions of sedim entation  and 
e lu tria tio n  as applied to  the  sizing of finely ground 
ore p roducts are given in a paper which appears in 
Industria l and Engineering Chemistry for December. 
The au th o rs  s ta te  th a t  recen t developm ents in ore- 
dressing have b rought abou t finer grinding of ore 
pulps. Q u an tita tiv e  m easure of fineness of a 
ground m ateria l is inadequate ly  rendered by the 
custom ary s ta tem en t expressing th e  percentage of 
th e  m ateria l passing a 200-mesh or a 325-mesh 
sieve. In  reference to  flotation products for 
instance, i t  is no m ore in form ative  to  s ta te  th a t 
72% of th e  pulp  is m inus 200 m esh th an  i t  is to  
describe a gravel as 72%  m inus 1 cm. The size of 
particles finer th an  37 m icrons (equivalent to  the  
apertu re  of th e  finest sieve cloth m ade : th a t  of 
th e  400-mesh screen) has to  be determ ined by a 
m ethod o ther th an  screening.

The experim ents th a t  were undertaken  a t  the  
M ontana School of Mines during  th e  p ast year were 
designed to  find ou t th e  effect of partic le  size on 
flotation. I t  was desired to  segregate particles of 
different sizes in order to  study  fu rth er each size 
group as to  chem ical com position, s ta te  of liberation  
of the  various m inerals, etc. This au tom atically  
excluded all m ethods of size estim ation  on particles 
finer th an  37 m icrons except m ethods based on 
settling  of th e  m ateria l in  fluid media.

Two m ethods of sizing by se ttling  in viscous 
fluids were used side by  side. One m ethod consisted 
in allowing th e  suspended solids to  settle  in a still 
fluid, th e  o ther in  allowing them  to  se ttle  against a 
rising  cu rren t of fluid. Sizing by th e  first m ethod 
is comm only term ed “ sed im entation  ” ; by  the 
second, "  e lu tria tio n .” A ir and  w ater are the  
common elu tria tion  m edia. In  sizing fine flotation 
products a ir  cannot be used as th e  e lu triation  
m edium , because th e  p roducts are w et and th ey  
con ta in  enough extrem ely fine m ateria l to  cake on 
drying. Dispersion in  a ir  of caked m aterial is, of 
course, practica lly  impossible. Besides w ater, 
several organic liqu ids were tested  as prospective 
e lu tria tin g  media. H ighly sa tisfactory  results were 
ob tained  w ith  acetone, which is m uch superior to  
w ater in certa in  fields of work.

S i z i n g  b y  S e d i m e n t a t i o n .— W hen a quick 
analysis is desired, sizing by  settling  in  beakers 
m ay be employed. M anipulation is as follows : The 
sam ple is placed in  beakers of 800 to  1000 cc. 
capacity  (about 50 gram s to  a beaker) ; th e  beakers 
a re  filled w ith  liq u id  to  a predeterm ined depth  
(10 cm. is convenient) ; th e  pulp is stirred  
thoroughly  and  allowed to  settle  for a given tim e  ; 
th e  suspension is decanted from  th e  sedim ent. 
T he se ttlin g  tim e  depends on th e  dep th  of se ttling  
and  th e  se ttlin g  ra te  corresponding to  th e  largest 
p articles desired in the  overflow. The settling ra te  
is determ ined  by  application  of S tokes’ law. If all 
p articles sta rted  on th e ir  se ttling  journey from the  
to p  of th e  beaker, one sed im entation  would suffice ;

1—6

b u t as they  s ta r t  from any  po in t betw een the  lip of 
th e  beaker and th e  bottom , repetition  of the  opera
tio n  is necessary. In  p ractice  from eight to  tw enty  
washings are necessary for the  supernatan t liquid  
to  become substan tia lly  clear a t  th e  end of the  
sedim entation  period. The solids in th e  combined 
decanted suspensions m ake up the  finest grade. 
A fter flocculating, th is  grade is dried and weighed. 
The nex t coarser size in the  sample m ay be removed 
b y  repeating  th e  decanting operations w ith  a 
correctly  shortened settling  tim e. R epetition of the 
sedim entation  operation is again necessary to  insure 
fairly  clean sorting. If w ater is the  settling  liquid, 
a  deflocculating agent, such as sodium silicate, is 
frequently  necessary to  disperse the  pulp. Sodium 
silicate was required in vary ing  am ounts, rarely in 
excess of 1 p a r t  in  4000 p a rts  of liquid.

All grades b u t the  finest m ay be separated  from 
th e  associated fluid by  settling, decanting, and 
drying. The finest p roduct usually requires e ither 
th e  addition  of a flocculating agent or a trem endous 
am ount of evaporation. In  th e  case of organic 
liquids evaporation is necessary to  recover the 
valuable fluid. In  th e  case of w ater flocculation 
by  th e  jo in t add ition  of sodium hydroxide (about 
1 gram  in  20 litres) and calcium  chloride (about 
1 gram  in 20 litres) was found satisfactory. Floccula
tion  was followed by decantation  of the  clear liquid 
and drying on a h o t plate.

Sedim entation in  beakers w ith  w ater as the  
liquid  m edium  is n o t satisfactory  for size-splits 
coarser th an  400 m esh (37 microns) owing to  the  
short tim e required for settling, nor for size-splits 
finer th an  1120 m esh (1T3 microns) because of the 
loose character of th e  sedim ent formed by very  fine 
m ateria l, and  th e  consequence th a t th e  sedim ent 
is d istu rbed  by decanting th e  suspended m aterial 
from th e  beaker. Fo r sizing below 1120 m esh 
settling  in buckets and siphoning the  suspension are 
m ore satisfactory . The th in n er pulp obtainable in 
th e  buckets is also advantageous because it  lessens 
th e  tendency to  flocculate. In  bucket sedim enta
tio n  th e  siphons are placed in  position ju s t before 
it  is tim e to  remove th e  suspension. I t  should be 
noted th a t in sizing by th is  m ethod the  suspension 
is first removed from the region adjoining the  
sedim ent, therefore p reventing  particles still in 
suspension from settling  beyond th e  po in t from 
which th e  w ater is being drawn, once th e  operation 
is s ta rted . Three siphons to  a  bucket are a con
ven ien t num ber.

W hen it  is desired to  use a m inim um  am ount of 
fluid and still have a deep settling  column, a 
sedim entor is satisfactory. This is also useful in 
cleaning size fractions of a previously sized sample 
which appear to  be in error. The appara tus consists 
of a glass tu b e  5 to  8 cm. in  d iam eter and 40 cm. 
long w ith  a solid base ; i t  is conveniently  m ade by 
rem oving the  top  portion  of a  1000-cc. graduated  
cylinder. The sam ple and liquid are added as 
described for sedim entation in beakers. A rubber 
stopper is then  placed in the  m outh  of the  tu b e  and
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th e  appara tus and contents are thoroughly m ixed 
by shaking. The stopper is removed and, when 
sufficient tim e  has elapsed, a siphon is placed in 
the  tu b e  and  th e  suspension is draw n off. T his is 
repeated u n til th e  liq u id  in  the  tu b e  is clear. As 
described above, th e  tim e of se ttling  is shortened 
and th e  n ex t size removed.

S i z i n g  b y  E l u t r i a t i o n .— E lu tria tio n  is a  m ore 
accurate  sizing m ethod th an  sedim entation . I t  is 
based on th e  fact th a t  a particle  will ju s t be sustained 
in  an  upw ard-rising  cu rren t of w ater if th e  velocity  
of th a t  cu rren t is equal to  th a t  which th e  particle  
itself would a tta in  if falling in  still w ater. An 
e lu tria to r is a  tu b u la r  vessel in  which a liquid  
holding solid particles in  suspension is rising  a t  a 
controlled velocity  which m ay  be so ad justed  th a t  
all particles finer th a n  a given size are carried

(4) The separa ting  cham ber should have  no 
places of lodgm ent for m ate ria l. „

(5) The ap p a ra tu s  should be capable of sep ara tin g  
fair-sized sam ples, p referab ly  25 gram s o r m ore. 
Thus rep resen ta tive  sam ples are m ore near y  
insured and th e  percentage error in  th e  calcu lations
is reduced. .

The N ipissing, Thom pson, and  Nobel e lu tria to rs  
have no separating  columns. T he rise of liqu id  
in  th e  cones therefore takes place w ith  rap id ly  
dim inishing speed and  uniform  stream  lines do no t 
exist. As a resu lt th e  sizes of separation  are  less 
sharp ly  defined th a n  i t  is desirable to  have  them . 
The Schultze ty p e  e lu tria to r used b y  W eigel is 
be tte r. I t  consists of cy lindrical copper cans fitted 
w ith  conical bottom s. The cy lind rica l po rtion  is 
18 cm. high. The d iam eters of th e  successive cans 
increase, w hich m eans a decrease in  th e  velocity' of 
flow and  consequently  a  decrease in  th e  size of solid 
partic les in  th e  successive overflow products. I t  is 
q u ite  ev iden t th a t  th e  existence of a stream -lined 
flow in th e  e lu tria to rs  depends largely on th e  ra tio  
of th e  he igh t to  th e  d iam ete r of th e  vessels.

The e lu tr ia to r  designed by Gross, Z im m erley, and 
P ro b e rt a t  th e  Salt L ake sta tio n  of th e  U.S. B ureau 
of Mines is of a g reatly  im proved design. T h at 
e lu tria to r w as adopted  b y  th e  w riters for th e ir  work 
w ith  tw o m odifications deriv ing  from  th e ir  need for 
a larger capacity  and  from  hav in g  to  cover a  g reater 
range of sizes th an  was covered in  th e  w ork a t  Salt 
Lake. T his e lu tria to r is shown in F igure  1. The 
app ara tu s consists of a  glass sorting  tube. A , w ith  a 
launder, B , a ttach ed  to  th e  u p per end to  catch  the  
overflow. A funnel, C, is fastened to  th e  lower end 
of A . Fasten ing  of B  and  C to  A  is ob tained  w ith 
paraffin, or b e tte r  s till, w ith  d eK ho tinsky  cement. 
A ru bber tu b e  connects th e  funnel to  a 3-hole bottle,
D. W ater is fed to  th e  3-hole b o ttle  from  a constan t- 
level tan k , th e  flow being controlled b y  clam p, F. 
The tem p era tu re  of th e  w a ter is read  on th e  
therm om eter, E . L aunder B  can  be m ade of th in  
galvanized iron or of heavy  m an ila  p ap er (such as 
filing folders) soaked in  an d  coated  w ith  paraffin. 
The inside of th e  launder should be w'ellccoated  w ith  
paraffin so as to  p rovide a sm ooth surface to  preven t 
lodging of particles from  th e  overflowing m aterial.

F i g . 1 .— C r o s s  S e c t i o n  o f  E l u t r i a t o r .

upward to  the  overflow while th e  rest of the  m aterial 
sinks or stays in  suspension.

The m ost im portan t factors in e lu triato r design 
are as follows :—

(1) The appara tus should insure as far as possible 
a constan t velocity  and uniform  stream  lines in the 
fluid as i t  passes th rough  the  separating  cham ber.

(2) The fluid should no t be appreciably  retarded 
by the  resistance of the  m ateria l under exam ination 
or by  constrictions or obstructions in th a t p a rt of 
th e  app ara tu s beyond th e  separating  cham ber, 
unless the  am ount of such re ta rd atio n  can be 
determ ined by pressure gauges or compensated by 
special devices.

(3) All particles of th e  m ateria l should be com 
p lete ly  and continuously exposed to  th e  action of 
th e  fluid, so th a t  any  which are capable of passing 
th rough  th e  separating  cham ber m ay  have every 
o pp o rtu n ity  to  do so.

V o l u m e  o f  
E l u t r i a t o r s

S i z e  o f  S p l i t

M esh M icrons Cc. per min.
28 589 1780
35 417 1360
48 295 1040
65 208 775

100 147 485
150 104 242
200 74
280 52
400 37
560 26
800 18-5

1120 13
1600 9-2

T a b l e  I
W a t e r  R e q u i r e d  f o r  V a r i o u s  
f o r  V a r i o u s  S i z e  S p l i t s  U s in g  

W a t e r  a t  13-5° C.
E l u t r i a t o r  E l u t r i a t o r  E l u t r i a t o r  

A B C
i (4-7 cm . dia.) (12'2 cm . dia.) 

Cc. p er  n tin . Cc. p er  m in.

2120 
1060 

530 
265
132 894
66 447

224 
112
56

The d iam eter of th e  tu b e  depends upon th e  size 
of th e  p roduct desired. T hree tu b e  sizes were 
used : a 12-cm. d iam eter tu b e  for th e  separation  a t  
560 to  1120 m esh (when w a ter was th e  liqu id  used! 
a 5-cm. d iam eter tu b e  for separa tion  a t  1 5 0  to
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4 0 0  mesh, and  a 2-cm. d iam eter tube  for separations 
above 100 mesh. The ra tio  of th e  length  of the 
tu b e  to  th e  d iam eter should be a t  least 6 to  1, b u t 
10  to  1 is preferable. The capacities of th e  three 
e lu tria to rs, as determ ined by extensive operation, 
"were found to  be ab o u t 5 0 0 , 250, and 7 5  gram s of 
flo ta tion  pulp, respectively.

R ising-curren t velocities are ad justed  by 
regu lating  th e  volum e of liqu id  overflowing the  
e lu tria to r p er u n it tim e— e.g., per m inute. This 
involves an  accurate  determ ina tion  of th e  cross 
section of th e  e lu triato r. Corrections for v iscosity  
changes w ith  tem pera tu re  v a ria tions and  for changes 
in th e  liqu id  used are also necessary. Table I 
correlates th e  size a t  which sorting is conducted for 
particles hav ing  th e  specific g rav ity  and shape h ab it 
of q u artz  w ith  th e  volum e of w ater required to 
overflow from  th e  e lu tria to rs  a t  1 3 -5 °  C . Table I I  
shows th e  corrections to  be applied  for w ater a t 
o ther tem pera tu res and when using acetone a t 
various tem peratu res.

T a b l e  I I
C o r r e c t i o n  F a c t o r s  b y  W h i c h  t o  M u l t i p l y  
R a t e s  o f  F l o w  G i v e n  i n  T a b l e  I  f o r  T e m p e r a 
t u r e s  O t h e r  t h a n  1 3 -5 °  C .,  a n d  W h e n  U s in g

A c e t o n e  i n P l a c e  o f W a t e r

T e m p e r a t u r e W a t e r A c e t o n e

°  c .
11-0 0-933 3-59
12-0 0-959 3-63
130 0-988 3-66
14-0 1-011 3-69
150 1-043 3-74
16-0 1-071 3-77
17-0 1-100 3-80
18-0 1-128 3-84
19-0 1-154 3-87
20-0 1-178 3-91

th e  sedim ent d irectly  in to  a pan. This m ateria l 
is then  placed in th e  nex t e lu tria to r and the  é lu tria 
tion  is continued.

In  th e  separation of the  finer sizes (below 800 
mesh), i t  is desirable to  have th e  pulp very  th in , 
as th is  lessens th e  flocculation. W hen m aking a 
separation a t  a fine size i t  is best to  add a dispersing 
agent, such as sodium silicate, even though th e  pulp 
m ay not be visibly flocculated. Microscopical 
exam ination  of th e  products obtained shows 
readily  w hether there  has been any flocculation.

Flocculation of relatively  coarse particles (15 to  
75 microns) of m agnetic m inerals (m agnetite and 
pyrrho tite) has been observed. This phenomenon

In  s ta rtin g  an  e lu tria tion , sufficient fluid is 
adm itted  to  th e  sorting  tu b e  so th a t  it stands 2 or 3 
in. above th e  to p  of th e  funnel. Clamp F  is left 
open ju s t enough so th a t  th e  rising cu rren t in the  
stem, / ,  of th e  funnel, C, is sufficient to  m ain ta in  in 
suspension th e  coarsest particles of th e  sam ple to  
be introduced. The weighed sam ple, previously 
w etted w ith  th e  fluid, is introduced in tu b e  A . 
The flow is th en  increased by opening clamp F  u n til 
the  correct velocity  is obtained. In  th e  e lu triators 
used th e  ra tio  of th e  cross sections of A and J  was 
abou t 100 to  1. Fo r particles following S tokes’ law  
a ra tio  in  d iam eters of 10 to  1 results in a ra tio  in 
ascending velocities of th e  liqu id  of 100 to  1, so 
th a t  particles ten  tim es coarser th an  th e  largest 
particles in  th e  overflow are  th e  only particles liable 
to  se ttle  in  tu b e  ]  during th e  charging and operation 
of th e  e lu triato r. As n e ither e lu tria to r was used 
over a  size range in  excess of 5  to  1, no difficulty 
was encountered under proper operating  conditions.

W hen, a fte r a sufficiently long operation, the 
e lu tria to r overflow carries substan tia lly  no solids 
(this is generally equivalent to  a fluid displacem ent 
of tw elve to  fifteen tim es th e  capacity  of the  
e lu tr ia to r) , the  collected m ateria l is set aside and the 

rren t  is increased to  th e  speed necessary to  
overflow th e  nex t larger size. W hen th e  coarsest 
separation  for which th e  e lu tria to r is designed has 
been finished, th e  oversize m ay be removed by 
closing clam p F  and allowing the  m ateria l to  settle 
in to  bo ttle  D. If clam p H  is closed first, and clamp 
F  d irectly  afterw ards, stopper I  m ay be removed 
from  th e  b o ttle  and clam p H  again opened to  drain
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F i g . 2 .— E l u t r i a t e d  P r o d u c t s  o f  Z i n c  C o n 
c e n t r â t ^

appears different from th e  o rd inary  flocculation of 
fine solids. No w ay of dispersing these m agnetic 
aggregates has been found.

E l u t r i a t o r  F l u i d s .—W ater is th e  m ost con
ven ien t of all fluids because i t  is available in 
q u a n tity  and need n o t be recovered after use. 
Most tap  w ater contains dissolved gases which are 
p a r tly  re ta ined  even though i t  is heated  and cooled 
before use. W hen w ater con tain ing  gases in solution 
comes in con tact w ith  m ateria l being e lu triated , the 
gas precip itates out of solution as small bubbles 
adhering  to  th e  walls of th e  e lu triato r. If flotable 
particles are present, th ey  adhere to  the  bubble 
boundaries and  are carried to  th e  surface, thus 
"  salting  ” the  various size fractions. Distilled 
w ater is far b e tte r th an  tap  w ater, as i t  is not 
sa tu rated  w ith  a ir and therefore does no t exhibit 
th e  flotative effect observed w ith  tap  water. 
Flocculation is more easily prevented in distilled 
w ater th an  in  tap  water.
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F i g . 3 . — C o m p a r i s o n  o f  S iz e s  o f  E l u t r i a t e d  
F r a c t io n s  a s  i n s t a b l e  I I I .

W ith  m ateria l composed m ain ly  of m etallic  
sulphides or o th er non-polar substances or non- 
po larly  filmed substances, such as flo tation  con
centrates, i t  is often impossible to  effect reliable 
sizing if w a ter is th e  liqu id  m edium . This derives 
from th e  great tendency tow ards flocculation and 
flotation exhibited by  non-polar substances. To 
ob ta in  reliable size fractions from flotation concen
tra tes  or other non-polar substances i t  is necessary 
to  use ano ther liqu id  m edium  th an  w ater. Several 
non-polar liquids were tr ied  in  place of w ater. 
C ontrary  to  expectations, s tric tly  non-polar organic 
liquids, such as gasoline, kerosene, benzene, and 
toluene, were no t satisfactory , as th ey  led to  
flocculation of flotation concentrates. Alcohols, 
ketones, and  ethers, which are heteropolar sub 
stances, caused flocculation of fine silicates b u t no t 
of sulphides. Acetone proved to  be th e  best of th e  
few  substances th a t  were investigated.

Acetone has several advantages over v a  er, 
am ong which are its  lower specific gravity  an 
lower v iscosity , w hich reduce th e  se ttling  tim e  o 
m ineral p roducts to  ab o u t one-fourth  th a t  requ ire  
in  w ater. On th e  o ther hand , acetone is too valuable 
to  discard— it  has to  be recovered by  d istilla tion  
a fte r  use. In  th e  é lu tria tio n  of sulphides by  the  
use of acetone i t  is usually  convenient to  first m ake 
th e  fine sp lits (560 m esh and  finer) by  sed im enta
tion , and  to  m ake the* coarser sp lits by  é lu tria tion , 
p referably  in th e  sm allest e lu tria to r described above.

Q u a l i t y  o f  S i z i n g  O b t a i n e d  b y  E l u t r i a t i o n . —  
Figure 2 shows, m agnification ( X 68), th e  various 
grades m ade by  acetone é lu tria tion  from  th e  zinc con
cen tra te  of th e  M orning m ill of th e  Federal M ining 
and  Sm elting Com pany. The close sizing obtained 
is apparen t. Microscopic m easurem ent has confirmed 
th e  visual resu lt presented  in F igure  2. M icro
scopic m easurem ent was carried  o u t as follows : 
The sized m ate ria l was sprinkled  on a  glass slide 
and  th e  grains occurring along a  random  d iam eter 
of a random  field were all m easured along th a t 
d iam eter w ith  a m icrom eter eyepiece. A veraging of

rZ h d n 1/3
a  sufficient num ber of these grains by  th e  ^
m ethod  of W eigel resu lted  in  a  m easure of th e  
average of th e  tw o dim ensions of th e  g rains visible 
under th e  m icroscope. These tw o dim ensions are 
th e  tw o largest dim ensions of th e  grains. The 
average ob tained  was found to  be approxim ately  
half again  as large as th e  average of th e  tw o sm allest 
dim ensions, which is actually  m easured by  screening. 
T able I I I  and  F igure  3 p resen t th e  resu lts  ob tained  
in  one extensive count.

T a b l e  I I I
C o m p a r i s o n  o f  A c t u a l  a n d  T h e o r e t i c a l  S i z e s  
o f  E l u t r i a t e d  F r a c t i o n s  o f  Z i n c  C o n c e n t r a t e  
f r o m  M o r n i n g  M i l l  o f  F e d e r a l  M i n i n g  a n d  

S m e l t i n g  C o m p a n y

S i z e  R a n g e T h e o r e t i c a l A c t u a l

A v e r a g e A v e r a g e

M esh M  icrons M icrons
100-150 86 87
150-200 60 60
200-280 43 39
280-400 30 26
400-560 21-5 190
560-1120 12-4 11-8

1120-2240 6-2 5-4

S U L P H U R  PR O D U C TIO N  IN T E X A S
T he production  of su lphur a t  Newgulf, Texas, is 

described by  George H. Reid in  Chemical and 
Metallurgical Engineering  for Novem ber last. The 
au th o r says th a t  betw een Gulf and  H ouston, 
T exas, th e  tow n of Newgulf has been constructed  
by  th e  Texas Gulf Sulphur Com pany, and  here 
th e  com pany has recently  begun m ining th e  Boling 
dom e and  Long P o in t dome. B o th  of these  areas 
a re  leased from  th e  Gulf Oil Corporation. A t th e  
ra te  of production  of 1,403,640 long tons of sulphur 
in  1929, reserves are estim ated  to  be sufficient for 
40 years.

Texas Gulf Sulphur Com pany is th e  w orld’s 
largest producer of su lphur. F reeport Texas 
C om pany, ow ner of B ryanm ound (which has a 
p resen t estim ated  life of 3 years) and  lessor of 
H oskins Mound from  th e  Texas C orporation (12 
y ears’ estim ated life), and w ith  o ther reserves, is

th e  second largest p roducing com pany , hav ing  
m ined last year a to ta l of 916,260 long to ns. These 
tw o com panies, w hich operate  th e ir  p roperties 
sim ilarly , produced over 95%  of th e  to ta l  U n ited  
S ta tes p roduction  of 2,363,389 long to n s  la s t year, 
and nearly  80%  of th e  to ta l  w orld p roduction . 
Stocks as a t  Ja n u a ry  1, 1930, w ere 1,900,000 long 
tons. E x p o rts  for 1929 were 855,500 long tons.

Superheated  w a ter, in jec ted  th ro u g h  6-in. 
casings a t  ap prox im ate ly  100 lb. pressure in to  
wells rang ing  in  d e p th  from  500 to  1,500 ft., m elts 
th e  rhom bic su lphur deposited  above a s tra tu m  
of gypsum . The w ater se ttles to  th e  gypsum  
b u t its  pressure forces th e  liquefied sulphur upw ard 
th rough  a 3-in. line  of tu b in g  s tru n g  inside of th e  
larger casing. Com pressed a ir  a t  500 lb. pressure 
is in jected  th ro u g h  a 1-in. p ipe  p laced inside the  
3-in. line, je ttin g  h o t liq u id  su lphur (meltino-
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V a t  o f  S u l p h u r  w i t h  S i d e  B o a r d s  R e m o v e d .

point, 239° F.) o u t of th e  well to  re lay  sta tio n s or 
sumps, and  u ltim ate ly  to  storage va ts . T his is 
the  app lication  of th e  famous F rasch  process (on 
which th e  p a ten ts  have now expired) a t  th e  su lphur 
m ining operations of th e  Texas Gulf Sulphur 
Company a t  Boling dom e, near W harton , Texas. 
Similar operations p revail a t  F reeport Texas 
Com pany’s B ryanm ound and H oskins Mound, near 
Freeport, Texas.

To provide sufficient h ea t for large-scale m ining, 
enormous q u an titie s  of w ater, heated  under pressure 
to  a tem p era tu re  considerably above th e  m elting 
point of sulphur, m ust be pum ped in to  th e  sulphur- 
bearing form ation . The q u a n tity  varies from  
10 to  50 tons of w ater per ton  of su lphur m ined,

depending upon th e  n a tu re  of th e  sulphur deposit 
a t  th e  po in t of penetration . The p rim ary  requisites 
for successful operations of th is  ty p e  are, therefore, 
a su itab le  w ater supply  and  an efficient power 
p lan t for th e  h eating  of th is  w ater. Taken over a 
long period i t  is estim ated  th a t  Boling dome 
operations m ay  requ ire  an  average of 5,000,000 
gal. of w ater per day , which finds its  w ay in to  th e  
p ro jec t th rough  such uses as steam  generation  for 
operating  drilling rigs, for heating  miles of liquid- 
su lphur tran sfer pipe lines which m ust be m ain tained  
hot, and  for th e  operation  of steam  tu rb ines used 
to  drive  generators, blowers, fans, and  pum ps. 
I ts  p rincipal use is th a t  of a heating  medium  for 
m elting  crystalline  su lphur a t  th e  bottom  of th e

T h r e e  75,000 g a l . p e r  h o u r  C o c h r a n e  J e t  H e a t e r s .
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wells or m ines ; b u t i t  also cools compressors and 
is d is trib u ted  th rough  th e  fields, where i t  is used 
in  drilling, m ain ta in ing  drilling m ud consistencies, 
and  filling o ther needs.

W ater is tak en  b o th  from  wells and  from  the 
San B ernard  R iver. The supply  of riv er w ater 
varies w ith  th e  season, and  a reservoir covering 
262 acres, w ith  a  capacity  of a billion gallons, 
has been constructed  to  tid e  over th e  low-water 
periods. W ater from th e  riv er contains perm anent 
hardness, and  often suspended m a tte r  ; while th a t  
from  th e  wells contains sodium  carbonate  a lkalin ity . 
Hence, in  th e  subsequent hot-process softening, 
th e  trea tm e n t of th e  r iv e r w ater w ith  th e  well 
w ater suffices to  p recip ita te  th e  p e rm anen t hardness 
w ith  little  or no add itional sodium  carbonate. 
I t  is necessary only to  add lim e and  sufficient 
ferrous sulphate to  coagulate th e  suspended m atte r.

A t the  power p lan t two w ater c ircu its  are 
m aintained. The first raw -w ater system  passes 
th rough  th e  trea tin g  or softening p lan t and in to  
th e  boilers. The second c ircu it passes th ro u g h  a 
separate trea tin g  system , in to  th e  high-pressure 
m ine-w ater heaters, and  to  th e  m ines th rough  a 
heavily  insulated  16-in. d is trib u tin g  m ain. The 
usual th ird  c ircu it of cooling w ater for compressor 
and  engine jackets is, of course, m aintained.

The power house is of m odern construction  and  
design, consisting of ten  1,500 h.p. S tirling  ty p e  
w ater-tube boilers se t in  tw o b a tte rie s of five each. 
Separate brick  stacks, 38 ft. bo ttom  inside d iam eter, 
18 ft. top  inside diam eter, and  330 ft. in  height 
are provided, one for each b a tte ry . Furnace walls 
are air-cooled. Boiler feed w ater is supplied 
th rough  four tu rb ine-d riven  centrifugal pum ps, 
operating  under au tom atic  control. I t  is m easured 
to  th e  power p lan t by  recording orifice m eters, a t 
a feed tem p era tu re  of 220° F . Gas burners are 
used for firing, w ith  aux iliary  or stand-by  equip
m en t for oil burn ing  provided a t  each b u rner for 
alm ost in s ta n t use in  event of gas failure.

O perating a t  low pressure, th e  boilers provide 
steam  a t ab o u t 100 lb., discharging in to  a common 
header system  from  which live steam  is tak en  for 
superheating  th e  m ine w ater used in  th e  wells 
for m elting su lphur and  for operation of th e  tu rb ine- 
d riven  centrifugal pum ps and electric generators. 
Large q u an titie s  of live steam  are also tak en  to  
th e  field for operating  and  heating  purposes.

A lthough steam  is em ployed for th e  operation  
of com pressor and  pum ping  equ ipm ent in th e  m ain 
p lan t building, e lectricity  is required  for p o "  er 
purposes a t  ou tly ing  sta tio n s and  for ligh ting  
purposes in  th e  p lan t, field, and  in  th e  com pany  s 
tow n of Newgulf. T he electric  genera ting  p lan t, 
housed in  th e  sam e bu ild ing  w ith  steam  p lan t, 
com pressor u n its , pum ping  equ ipm ent, and  m ine 
w a ter heaters, consists of th ree  tu rbo-generato rs, 
tw o of w hich  are of 750 kw., an d  th e  th ird  of 
1,500 kw. capacity , all designed to  o p erate  a t  
3,600 r.p .m . and  100 lb. steam  pressure. T he 
tu rb in es w hich are em ployed here and  th e  20 tu rb in es 
used for operation  of cen trifugal pum ps, as well 
as th e  tu rb in es o p erating  fans and  blowers in the  
sam e building, are all of th e  non-condensing type.

E x h au s t steam  from  th ese  tu rb in e s  is co n ducted  
to  a large w a ter-trea tin g  p lan t b u ilt by  th e  Cochrane

C orporation, of Ph iladelph ia , w here i t  is em ployed 
in  th e  ho t-softening process to  h ea t th e  incom ing 
raw  w ater to  sligh tly  over 212° F. T his steam  is 
condensed and  reclaim ed for fu rth e r evaporation  
or in jection  in to  th e  m ines (wells). Six 70,000-gal. 
sed im entation  tan k s  are in sta lled  in  th e  w ater- 
tre a tin g  system . A djacen t to  th is  b a tte ry  of 
trea te rs  is a build ing housing supplies of trea tin g  
chem icals and  six ag ita ted  chem ical m ix ing  tan k s 
and  th e ir  accom panying m achinery  for au to 
m atically  p roportion ing  chem ical feed to  th e  raw 
w ater. Feed w a ter from  th e  bo iler-w ater softener 
is given an  ad d itio n al tre a tm e n t before passing 
to  th e  boilers. B y m eans of th e  contro lled  add ition  
of sodium  su lphate  an d  m ono-sodium  phosphate, 
th e  su lpha te—carbonate  ra tio  is ad ju s ted  to  avoid 
caustic  em b rittlem en t as well as scale fo rm ation.

The principal need for live steam  genera ted  by 
th e  boilers is for superhea ting  th e  so-called m ine 
w ater w hich is in jec ted  in to  th e  su lphur deposit. 
A fter raw  w a ter has first been passed th ro u g h  th e  
chem ical trea tin g  p lan t, w here i t  is p reh ea ted  by 
exhaust steam , i t  passes th ro u g h  a b a tte ry  of five 
tu rb ine-d riven  cen trifugal pum ps to  five h igh- 
pressure m ine-w ater heaters, each of 75,000 gal. 
per h our capacity . These h eaters a re  of th e  je t  
type, in to  w hich steam  is in troduced  a t boiler 
pressure. W ater and  steam  en te r separa tely  and 
m ix in  th e  dom e of th e  heater, bringing th e  
tem p era tu re  to  above 300° F . (usually 325° F.) a t  
which tem p era tu re  th e  m ine w ater is discharged

T o p  o f  a  V a t  o f  S o l i d  S u l p h u r .
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through a  second b a tte ry  of five pum ps in to  the  
insulated  16-in. m ain . F rom  th is  m ain  i t  is 
d istribu ted  to  th e  wells and  pum ped in to  th e  
sulphur deposit. This volum e of w ater is likewise 
m easured by  recording orifice m eters, which ty p e  
of in strum en t is also employed to  m easure steam  
to the  field. T em perature  recorders give perm anen t 
records of th e  various tem pera tu res of fresh w ater, 
boiler feed w ater, and  m ine w ater. The use of 
recording therm om eters, pressure gauges, and  w ater, 
steam , and  gas m eters gives com plete d a ta  from  
which th e  engineers in  charge m ay  check the  
perform ance of th e  various u n its  and regulate 
operating  efficiency.

Three steam -operated , tw o-stage compressors 
supply  th e  a ir  used in  je ttin g  th e  liqu id  sulphur 
from  th e  wells. A ir pressure of 500 lb. is m ain ta ined  
in  the  6-in. field d is trib u tin g  line which is of sufficient 
capacity  to  elim inate  th e  use of th e  usual air- 
surge or storage tan k .

An in te res tin g  commercial-scale experim ental 
p lan t for purify ing  spent m ine w a ter is now in 
p a r tia l  operation . The custom ary practice  is 
followed in  th is  field, wherein th e  m ine w ater is 
rem oved from  th e  su lphur body th rough  drainage 
or "  bleeder ” wells which are  drilled to  a deeper 
level in th e  surrounding area, solely for th is  purpose. 
Mine w a ter re tu rn s to  th e  surface a t  a  tem pera tu re  
of ab o u t 180° F. and  carries a large q u a n tity  of 
hydrogen sulphide in  solution. Form er p ractice  
has been to  aera te  th is  w ater in an  open ditch  some 
20 miles in  length, th u s  purify ing  it  before i t  is 
re tu rn ed  to  th e  river, and  such will be th e  p ractice  
u n til th e  success of th e  new purify ing  system  is

certain . Boiler flue gases are used for stripp ing  the  
H 2S in th e  new process. Gases are w ithdraw n from 
th e  breeching ju s t ahead of th e  stack. This is done 
by m eans of tu rb ine-driven  blowers which force the  
flue gases th rough  several hundred feet of m etal 
p ip ing  ab o u t 3 ft. in  diam eter. W hen delivered 
a t  th e  purification p lan t, th e  gases con tain  about 
8%  carbon dioxide.

Purification  tow ers consist of eight redwood 
w ater tanks, inverted , closed a t th e  top , placed 
over concrete basins, and  filled w ith  yellow pine 
baffles. The locally term ed  "  poisoned ” w ater is 
circulated in  counter-curren t flow by m otor-driven 
centrifugal pum ps against th e  stream  of w ater 
com bustion gases to  effect th e  rem oval of th e  
H 2S. I t  is said th a t  C 0 2, being th e  m ore acidic, 
will effect purification  of th e  w a ter th ro u g h  th e  
rem oval of th e  lesser acidic H 2S. The m ix tu re  
of cooled flue gases and th e  H 2S ex tracted  from 
th e  w ater is tak en  back to  th e  stack  th rough  
an inclosed concrete duct. H ere i t  en ters the  
base of th e  stack  th rough  a rectangu lar alum inum  
flue gas duct. This becomes a false stack  
erected inside of th e  m ain  stack, and  extends 
upw ard to  a po in t ju s t above th e  flue gas breeching, 
through which th e  principal stream  of furnace 
gases en ter th e  stack. I t  has n o t been necessary 
to  blow th e  gases back to  th e  stack  from  th e  purifica
tio n  p lan t, since sufficient d raugh t prevails to 
effect th e ir  delivery there . Fans for th is  purpose, 
however, are installed a t  th e  purification p lant.

L iqu id  su lphur je tted  from  th e  producing wells, 
or m ines, is conveyed th ro u g h  steam -heated , 
insulated  transfer lines to  a near-by relay  s ta tion .
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where sum ps are provided io r its  collection. These 
sum ps are equipped w ith  steam  coils on th e  sides 
and  bo ttom  to  keep th e  su lphur liquid . The lin ing 
m ay be of an y  suitable m ateria l, b u t cast iron has 
been found to  be th e  m ost sa tisfactory . W hen 
th e  sum ps are full, th e  su lphur is rem oved by  m eans 
of centrifugal pum ps, e ither steam  or m otor- 
d riven , th rough  sulphur pipe lines to  th e  va ts . 
The pum ps are especially designed for th is  purpose, 
and  th e  m oving p a rts  are e ither subm erged in 
liqu id  sulphur or steam  jacketed , so th a t  th ey  
m ay  have no cooling effect upon th e  m ateria l 
being  handled.

A ctual m in ing  operations a re  controlled a t  th e  
pum ping  sta tions. Valves regu la ting  h o t w ater 
as well as steam  and  a ir lines, and  sulphur discharge 
lines a re  grouped for th e  convenience of th e  operator. 
B est conditions for each well a re  de term ined  by  
experim ent and  are  controlled b y  conveniently  
placed m eters and  gauges on a ir and  w ater lines.

Sulphur from  th e  relay  s ta tio n s is delivered to  
th e  v a ts  th rough  well insulated  p ipe lines in which 
is a  sm all live-steam  pipe for p reven ting  solidifica-

MINE TIMBER
T he use of zinc m eta-arsen ite  (ZMA) as a wood 

preserva tive  is discussed by  C. M arshall T ay lor 
in  th e  Canadian M in in g  Journal for N ovem ber 28 
last. The au th o r says th a t  some investiga to rs , in 
s tudy ing  th e  action  of w ood-destroying fungi, had  
noted  a certa in  acid fo rm ation  in  fungus cultures, 
and  i t  was ascertained  definitely th a t  th is  acidic 
reaction  in v ariab ly  existed  in  th e  ac tiv ities of all 
w ood-destroying fungi. In  some cases i t  was 
s tronger th a n  others, b u t invariab ly  i t  d id  exist. 
T his gave th e  investiga to rs th e  th o u g h t th a t  i t  
m igh t no longer be necessary to  follow th e  supposed 
axiom  of th e  wood preserving in d u stry — th a t  in 
order to  be toxic th e  p reservative  m ust be w a ter 
soluble—and, since th en , i t  h as become generally 
believed th a t  i t  is n o t necessary to  have a w ater 
soluble p reservative , b u t ra th e r one th a t  is soluble 
in th e  acid body juices of th e  fungi.

T his led to  th e  th o u g h t th a t  if some substance 
could be in jected  in to  th e  wood in  a soluble 
condition and  certa in  chem ical changes there  m ade 
to  tak e  place, an  insoluble m ateria l could th en  
develop w hich would be p e rm anen t in th e  wood 
for all p ractical purposes, b u t which would be 
dissolved by  and  thereb y  become tox ic  to  th e  
w ood-destroying fungi if th ey  cam e in  co n tact 
w ith  it.

T here were several m ateria ls which could be 
in jected  in to  th e  wood in  a soluble form  which, 
upon evaporation  of th e  solvent, would reac t to  
form  insoluble com pounds. T he v ast m a jo rity  of 
these m ateria ls were too expensive for comm ercial 
app lication , b u t two groups were developed which 
were re la tively  cheap an d  ab u n d an t and w hich 
would answer th e  requirem ents, nam ely, com bina
tions of copper and  zinc w ith  arsenic. As i t  would 
be unwise to  use copper com pounds in  steel trea tin g  
cylinders, th e  substance chosen finally was zinc 
m eta-arsen ite .

Zn(CH3COO)2 +  2 IIA s0 2<!:Zn(As0.,)2 +  2CH3COOH
(Zinc Ace- (Meta- (Zinc M eta- (Acetic

ta te ) Arsenous Arsenite) Acid)
Acid)

tio n  of th e  sulphur. These lines discharge ^ xe<~. Y 
in to  th e  va ts , which are form ed by th e  solidification 
of th e  liqu id  su lphur in  a  wooden bin. A few inches 
each day  is added to  th e  v a ts , u n til th ey  reac 
a heigh t of som e 40 ft. Then th e  wooden sides 
a re  to rn  aw ay, for th e  su lphur in  th e  solid s ta te  
requ ires no support.

Sulphur for sh ipm en t is b lasted  from  th e  fac® 
of th e  v a t  as requ ired , a v e rtica l block from  12 
to  20 ft. deep being rem oved a t  one tim e. H oles 
drilled  back from  th e  face of th e  v a t a t  in te rv a ls  
a re  charged w ith  pow der and  exploded, an d  th e  
sulphur is broken in to  pieces of a  size su itab le  
for loading. L ocom otive cranes w ith  2-yd. clam 
shell buckets load th e  su lphur in to  box cars or 
gondolas. Box cars a re  loaded b y  m eans of hopper - 
conveyors, while th e  gondolas a re  loaded d irectly  
by  th e  cranes. Before leav ing  th e  p lan t, each 
car is weighed a n d  m ore su lp h u r added, or some 
rem oved, as th e  case m ay  be, to  m eet p roper 
w eight requ irem ents. Cranes and  conveyors 
a re  installed  for th is  purpose  a t  th e  w eighing 
s ta tio n .

P R E SE R V A T IO N
T he reac tion  proceeds slowly from  th e  ou tside  

of th e  tim b e r and  th e  zinc and  th e  a rsen ic  com bine 
to  form  zinc m eta -arsen ite .

To ascerta in  its  to x ic  value, s ta n d a rd  to x ic ity  
values were de te rm in ed  using  one of th e  m ost 
im p o rtan t fungi as a basis for com parison— Fomes 
annosus. T he re la tiv e  values of various com m ercial 
wood preserva tives a re  given below  :—•

K illing
Substance. P o in t.

Z inc chloride . . . 0 - 3 5
Copper su lp h a te  . . 0 -1 5
M ercuric chloride . . 0 -0 1 5
Zinc m eta-arsen ite  . . 0 -0 5 0

T he so lub ility  of zinc m eta -a rsen ite  in  w a ter 
is ab o u t tw enty-five  p a r ts  p er m illion , b u t  i t  is 
read ily  soluble in  th e  body  juices of a n y  of th e  
com m ercial w ood-destroying fungi, and  its  effective
ness as a  wood p reserv a tiv e  is due to  th is  fact.

Since its  in tro d u c tio n , ZMA, w hich is th e  trad e  
m arked nam e for zinc m eta-arsen ite , has enjoyed 
splendid support from  th e  w ood-preserving in te rests 
in  th e  U n ited  S ta tes. A t p resen t th e re  a re  fifteen 
wood preserving p lan ts  using  th is  process in  th e  
U nited  S tates. I ts  w ide acceptance b y  those  who 
a re  desirous of o b ta in in g  th e  b est re su lts  in  wood 
p reserva tion  ind ica tes th e  thoroughness w ith  which 
th e  orig inal research w as carried  on b y  th e  W estern  
U nion T elegraph Com pany. O rd in a rily  i t  tak es 
a  wood preserva tive  m an y  years to  estab lish  
itself in  engineering circles, b u t  ZMA has been 
tr ie d  ou t by  so m an y  different com panies in  so 
m any  different conditions w ith  com plete success 
th a t  i t  is now being accepted  as a  s tan d ard .

To prove th e  value of ZMA, th e  resu lts w hich th e  
U n ited  S ta tes Forest Service is ob ta in in g  in  th e  te s ts  
now being conducted  a t  th e  P a n a m a  Canal, a re  m ost 
reassuring. The locality  w here th e  te s ts  are being 
conducted has a  ra in fa ll of ap prox im ate ly  one 
hundred  and  fo rty  inches, and  p rac tica lly  every  
known species of te rm ite  o r w h ite  a n t p revails on 
th is  te rr ito ry  ; y e t ZMA continues to  equal creosote 
a fte r approx im ate ly  tw o years in  accelerated 
tests , whereas th e  w ater soluble sa lts  show th e
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effects of th e  high  m oisture conditions and  are 
failing  slowly b u t surely.

To m any  m ine operators, th e  question  of 
sub jecting  th e ir  tim bers to  some sort of p reservative 
tre a tm e n t is no d o u b t new. How ever, th e  economy 
of operation  th rough  th e  use of wood preserva tion  
should appeal to  m ost of them . U nfortunately , 
very  few operato rs m ain ta in  sufficiently accurate 
records of in sta lla tions of tim bers to  enable them  
to  give definite cost figures. T his lack of specific 
knowledge m akes i t  difficult for th e  m anager to  
prepare figures to  prove th e  w isdom  of u tilizing  
wood preserving m ethods. A tm ospheric conditions 
in  various m ines differ widely. I t  m ay  be said 
th a t  th ere  a re  definite ra tio s of tem pera tu re  and 
h u m id ity  which are m ost conducive to  rap id  
deterio ration  of tim b er in m ines. If these conditions 
were m ain ta ined  alw ays on th e  sam e basis, i t  would 
render th e  problem  sim pler, b u t u n fo rtunately  
certain  good conditions which m ay  o b tain  in one 
portion  of th e  m ine m ay  be changed th rough  a 
sh ift in  operating  conditions.

The first question  to  be decided -in m aking a 
survey as to  th e  adv isab ility  of u tilizing  tim ber 
preservation  in  any  m ine, is to  determ ine the  life 
of tim bers used u n trea ted . S trange as i t  m ay 
seem and easy as i t  appears, definite conclusions 
covering th e  life of wood in  an y  single operation 
are likely to  v a ry  g reatly , even am ongst individual 
tim bers on th e  sam e operation . Furtherm ore, 
widely d iverging estim ates a re  m et w ith  in  try in g  
to a rrive  a t  th e  p roper figure, where m ines are 
subject to  squeeze. In  certa in  an th rac ite  m ines, 
a 20% figure is used to  estim ate  th e  q u a n tity  of 
tim ber which, as a resu lt of squeeze, would no t 
have any  increased life due to  p reservative  t r e a t 
ment. If d ifferent species of wood have been used, 
undoubtedly d ifferent life averages will be 
determ ined for each species used and for th e  various 
locations u nder th e  vary ing  m ine conditions.

W ith th is  life h isto ry  d a ta  in  hand , i t  is th en  a 
m atter of dete rm in ing  ju s t w hat prices p revail a t  
th is tim e , in  order to  figure ju s t w hat economies are 
possible. Some com panies are fo rtu n a te  enough to  
have the  larger p a r t  of th e ir  tim b er requirem ents on 
their own p ro p erty , relieving them  of pay ing  freight, 
and also allowing them  th e  lowest possible stum page 
value. In  such instances, i t  is m uch m ore difficult 
to  sell th e  idea of wood p reservation  to  m ine 
m anagers. How ever, th e  fact rem ains th a t  there  
are very  few cases where i t  pays to  use u n trea ted  
tim bers in m ines, and in th e  v ast m ajo rity  of cases, 
wood p reservation  pays its  user handsom e econom y 
dividends.

A. D. A. Crawford, of Lee H igginson & Com pany, 
New Y ork, has developed a form ula for determ in ing  
th e  annual charges per cu. ft. of tim ber, which 
gives a basis for m aking de term inations. I t  is as 
follows :—

Average Life U n treated  : th ree  years.
Average Life T rea ted  : e igh t to  ten  years.
P erm an en t and sem i-perm anent tim b er destroyed 

by crush  : 20% .
, . P R (1 + R )»A nnual charge fo rm u la=

in which A =  annual charge including in terest and 
am ortization .

P  =  orig inal cost
R  =  ra te  of in te res t expressed decim ally 

=  0-06 in  th is  case.
N  =  life in  years.

A nnua l Charge.
Life in
Years. U ntreated . T reated.

3 0-2375 0-3300
4 •1835 •2550
5 •1505 •2090
6 •1290 ■1790
7 — •1580
8 — •1421
9 — ■1300

10 — ■1200

A nnua l Charges Allowing fo r Crush or Squeeze.
Untreated Treated

SO'2375 * 20%  x 0-3300 80%  x 0 4 4 2 1  =  $04797
•2375 *»20% x 0-3300 S0% x 0T 200 =  $04620

* Based on a life of 8 years for treated tim ber not destroyed  
b y  crush.

** Based on a life o f 10 years for treated tim ber not destroyed  
by crush.

From  th e  records obtained by  th e  railw ays 
and m ine companies, i t  is ev ident th a t  the  estim ate  
of e igh t to  ten  years as the  life of trea ted  m ine 
props is extrem ely conservative, and th a t  a life 
of tw en ty  to  th ir ty  years is m uch more likely to  
resu lt w ith  consequently  m uch greater savings.

As to  where and  how  to  procure m ine tim bers 
trea ted  w ith  preservative, th is  is a different subject 
for consideration and has to  be viewed from  several 
angles. M ining is b o th  an a r t  and  a science, and 
so is wood preservation , and  an y  a tte m p t to  
consider preserving wood on any  o ther basis is 
certain  to  be fraugh t w ith  difficulties, th e  m ajo rity  
of which have a lready  been m et by  those concerns 
who th o ugh t th a t  trea tin g  m ine props was a simple, 
easy m a tte r  and som ething th a t  an y  com pany 
could do w ithou t m uch previous experience. I t  is 
tru e  th a t  th e  technical deta il required  for th e  
proper trea tm e n t of wood is n o t so highly specialized 
as th a t  m et w ith  in  m ining operations. Yet, due 
to  its  app aren t ease of operation , wood preservation  
has several p itfalls for th e  u n in itia ted  ; and usually 
as a resu lt of one of these, wood p reservation  itself 
m ay be blam ed, whereas in  rea lity  th e  a r t  was 
never properly  practised . For instance, open tan k  
trea tm en ts , even w ith  th e  very  best preservatives, 
do n o t p en e tra te  th e  wood sufficiently and  are 
bound to  give poor results.

The question  of w hether a  m in ing  com pany 
shall build its  own trea tin g  p lan t or should buy  
trea ted  tim bers from  com m ercial wood preserving 
com panies is to  be answered only a fte r a s tu d y  of 
each case. W here a m ine has an  abundance of 
tim b e r ad jacen t to  its  operations, and  its  annual 
consum ption runs to  a t  least a m illion board feet 
per m onth , i t  would possibly pay  to  in sta ll a p riv a te  
p lan t. Some m ining com panies using half th a t  
q u a n tity  per m on th  have found i t  econom ical to  
tre a t  th e ir  own tim bers, b u t local conditions as to  
tim b er supply, freight ra tes, etc ., were th e  deciding 
issues.

Commercial p lan ts  are usually  available to  m ines 
in m ost localities where th ey  should be able to  
co n tract for th e  tim bers or trea tm en t, or bo th , 
on a reasonable basis. These trea tin g  concerns 
have large trea tin g  facilities w hich enable them  to  
cu t down th e ir  overhead th rough  q u a n tity  p roduc
tion . Furtherm ore, th ey  are m anaged by technical 
m en well versed in  wood p reserva tion . Peak 
dem ands for any  individual com pany are easily 
handled. None of th e  large pole consum ing
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com panies operate th e ir  own p lants. T hey  find it  
m ore economical to  purchase th e ir  poles a lready 
trea ted .

Mine tim ber p reservation  has several angles, too, 
in  th e  selection of th e  p reservative . As a general 
basis for consideration, however, m ost engineers 
and  operators have decided th a t  an y  preservative  
th a t  is used for th e  trea tm e n t should be som ething 
th a t  will n o t increase th e  in flam m ability  of th e  
tim bers, and ye t will be perm anent. Creosote, 
which has a long and enviable record as a p reserva
tiv e  for cross-ties, is usually  enjoined from  
consideration  for m ine tim bers because of its  
inflam m ability , its  odor, and th e  objection th a t  the  
tim berm en in th e  m ines have to  handling  creosoted 
m ateria l. Mine tim b er p reservation  would have 
been m uch fu rth er advanced h ad  creosote n o t 
been sub ject to  these  objections.

The leading wood preserving com panies of th e  
U nited  S tates are using ZMA for th e  trea tm e n t 
of m ine props, ties, poles, cross-arms, fences, piling, 
house tim bers and for th e  m any  m iscellaneous 
uses where trea ted  tim ber is advisable and 
econom ical. This tre a tm e n t leaves th e  wood 
odorless, colorless, pa in tab le  and  perm anent, and 
tim b e r trea ted  w ith  i t  b u rn s less read ily  th an

T H E  A L D E R M A C
The Alderm ac m ine in  Tem iskam ing County, 

Quebec, is situ a ted  on th e  N ipissing C entral R a il
way, 10 miles w est of N oranda. The m ine is 
described in  th e  Canadian M in in g  Journal of 
D ecem ber 12 by  W . P . A nderson an d  A. A. Mac K ay, 
who s ta te  th a t  th e  com pany owns four tw o-hundred  
acre claim s in  a square  block. The know n ore is 
located a t  approx im ate ly  th e  cen tre  of th e  block. 
E xp lo ra tion  w ork has been confined to  a 
com paratively  sm all area  con ta in ing  th e  know n 
ore-bodies. The article  also con tains a descrip tion  
of th e  F reem an p y rite  furnace an d  acid system .

G e o l o g y .— The A ldermac ore-bodies are enclosed 
in  volcanic rocks of K eew atin age near th e  southern  
m argin  of a large in tru s iv e  m ass of porphyry , 
which outcrops for th ree  miles to  th e  north . Studies 
of th e  ore in  place and  of th in  sections show th a t  
i t  has been deposited by  th e  replacem ent of certa in  
h ighly  acid  lava  beds th a t  were ev iden tly  m ore 
susceptible to  solution th an  th e  o ther rocks in  th e  
solvent th a t  b rough t in  th e  sulphides. As for th e  
genetic rela tionsh ip  of th e  ore, th e  p resen t evidence 
po in ts strong ly  to  th e  conclusion th a t  i t  w'as 
o riginally  diffused th rough  th e  m agm a th a t  gave 
rise to  th e  po rphyry  b a th o lith , th a t  th is  diffused 
m ateria l was concentra ted  in to  a fluid residue as 
th e  rock cooled, and  th a t  tw o differentiates of th is  
residue furnished, first th e  m ateria l for th e  sm all 
p o rphyry  dykes th a t  abound in  th e  locality , and, 
a  little  later, th e  sulphide m ateria l th a t  constitu tes 
th e  ore-bodies.

T y p e  o f  O r e - B o d i e s .— The ore-bodies so far 
discovered are of th e  replacem ent type, sulphides 
hav ing  replaced rh yo lite  and  breccia flows. In  
Nos. 1 and  2 ore-bodies, which lie approx im ately  
1,000 ft. sou th  of th e  shaft, th e  replacem ent is 
only p a rtia l, while in  Nos. 3, 4, 5 and  6 ore-bodies, 
located near th e  shaft, th e  replacem ent is p ractically  
com plete, a t  least 90% of th e  rock being replaced 
by  sulphides. The portions of th e  ore-bodies 
developed a t  p resen t con tain  approx im ate ly  260 
lb. to  th e  cu. ft., or 7-5 cu. ft. to  th e  ton . I t  is

un trea ted  tim ber. On account of these  severa 
v ery  desirable a ttr ib u te s , its  use for th e  trea tm en  
of m ine tim bers is growing rapid ly .

Several sa lt p reserva tives for m ines have  been 
on th e  m ark e t for years b u t none of th em  have 
developed an y  g reat consum ption , largely because 
all of th em  were soluble in  w a ter and  consequently  
were n o t pe rm an en t in  th e  dam p locations of th e  
m ines. Zinc chloride, sodium  fluoride, Ac-Zol, 
W olm an Salts, M inolith , m ercuric chloride, copper 
su lphate  and  o th er m iscellaneous chem icals have 
been tr ie d  to  some ex te n t b u t no general or wide 
use has been m ade of an y  of th em  by  th e  d ifferent 
operators in  various p a rts  of th e  co u n try , m any  
of whom  have alm ost iden tica l w ood-preserving 
problem s.

In  a s tu d y  of m ine tim b er p reservation , 
consideration  should n o t be given exclusively to 
underground  stru c tu re s ; w herever wood is used 
around  m ines, stud ies should be m ade as to  the  
possible econom ies to  be ob tained  by  its  trea tm en t. 
Such stru c tu re s as tipp les, co n cen tra tion  buildings, 
warehouses, bins, w harves, tra c k  s tru c tu res , poles 
fc r pow er and  telephone lines, p iling  for foundations 
— all should be analysed to  de term ine  the  
ad v isab ility  of p reserva tive  trea tm en t.

MINE, QUEBEC
estim ated  th a t  70% of th e  to ta l  su lphides is iron 
p y rites. T he o th er sulphides a re  p y rrh o tite , 
chalcopyrite  and  a sm all am o u n t of sphalerite . 
T he su lphur co n ten t of Nos. 3, 4 an d  6 bodies is 
ap p ro x im ate ly  40% .

T he th ree  bodies la s t m entioned  above are 
som ew hat sim ilar in  shape, b u t  v a ry  g rea tly  in 
size, th e  length  on a ho rizon tal p lane being ap prox i
m ate ly  th ree  to  four tim es th e  w id th , w hile the  
v e rtica l ax is is m uch longer th a n  e ith e r of th e  
h orizon tal axes. A m ore com plete descrip tion  of 
th e  th ree  m ost im p o rta n t bodies follows :—

G r a d e  a n d  D i m e n s i o n s  o f  O r e - B o d i e s .— No. 
3 ore-body has been developed on th e  125 ft. and 
250 ft. levels, and  p a rtia lly  developed on th e  500 ft. 
level. The average w id th  is ap p ro x im ate ly  35 ft. 
and  th e  leng th  ap p ro x im ate ly  200 ft. I t  has a 
v e rtica l e x ten t of a t  least 500 ft. T he d ip  averages 
ab ou t 65° south . The body  is a lm ost en tire ly  
m assive sulphides, p y r ite  p redom inating , the  
average su lphur co n ten t being ab o u t 35% . The 
average copper co n ten t of th is  body, tak e n  from  
all th e  la te r rvork and  drilling , is 2-6% and  th e  
precious m etal co n ten t ap p ro x im ate ly  90 cen ts per 
ton . The body is v ery  regular in  shape an d  has a 
generally  c lean-cut co n tac t betw een sulphides and 
rock. The wall rock, w hich  is h a rd  an d  stan d s 
up  well, should lend itself to  cheap m ining.

No. 4 ore-body has been developed on th e  500 
ft. level, and  explored by bore-holes on th e  250 ft. 
and  750 ft. levels. Angle bore-holes have  also 
been drilled th rough  th e  body  a t  375 an d  600 ft. 
from  th e  surface, and  from  th e  250 and  500 ft. 
levels. A t 250 ft. th e  body  appears to  be 
approxim ate ly  60 ft. w ide. D rilling  in d ica tes a 
w id th  of 100 ft. a t  375 ft. in  d ep th . W here  opened 
up on th e  500 ft. level th e  m axim um  w id th  is 140 
ft. On th e  750 ft. level th e  ou tlines have  only  
been p a rtia lly  delim ited by  drilling . The d rilling  
ind icates th a t  th e  body will be a t  least as w ide 
if n o t w ider, th a n  on th e  500 ft. level. The g rea tes t 
length  on th e  500 ft. level is ap prox im ate ly  300 ft
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T h e  vertica l lim its above 250 ft. and  below 
th e  750 ft. levels are n o t known. T his deposit 
is ap prox im ate ly  90% sulphides, p y rite  p re
dom inating . T he average su lphur con ten t is 
ap prox im ate ly  40% . The approx im ate  average 
cop p er con ten t, tak en  from  developm ent work 
and  bore-holes, is 2%  and  th e  precious m etal 
c o n te n t approx im ate ly  60 cents. The body shows 
sharp  con tacts betw een th e  sulphide and wall-rock. 
The w all-rock is very  ha rd  and  massive. Since 
No. 4 ore-body is very  large and  com pact, and has 
such h ard  walls, i t  should lend itself to  very  cheap 
m ining.

No. 5 is a sm all body betw een Nos. 3 and  4 on 
th e  500 ft. level. Angle bore-holes have cu t i t  a t  
70 ft. and  140 ft. below the  500 ft. level. The 
w idth  is ab o u t 10 ft. and  th e  copper con ten t abou t
2-4% . N oth ing  is know n abou t th e  o ther 
dimensions.

The estim ated  probable tonnage above th e  750 
ft. level in Nos. 3 and 4 ore-bodies is 1,500,000 tons, 
con ta in ing  approxim ately  2%  copper, 70 cents in

from  which th e  pulp and  paper and sulphuric 
acid industries can draw  for th e  sulphur content, 
since th e  py rite  concentrate m akes an  ideal p roduct 
for use in th e  Freem an burner, which is now working 
sm oothly on a comm ercial scale. E ver since the  
m arket for p y rite  in Canada was lost to  the  im ported 
su lphur, C anadian m ining men and  chem ists have 
endeavoured to  find a cheaper and more economical 
w ay of producing sulphurous and  sulphuric acid 
from  p y rite . The large bodies of m assive py rite  
a t  Aldermac m ine were th e  m eans of bringing 
th e  au tho rs in  touch  w ith  Mr. H. Freem an, who 
had  been experim enting in the  burning of sulphides 
for some tim e  previous. The Sulphide R esearch 
C orporation L im ited was th en  formed, which 
enabled Mr. Freem an to  carry  on his experim ents 
on p y rite  burn ing  for th e  production of sulphur 
d ioxide gas for use in  th e  pulp and paper in dustry  
and  th e  m anufacture of sulphuric acid. The first 
w ork was carried  on in  a fifteen-ton capacity  
furnace a t  Shawinigan Falls. L ater a  tw enty-ton  
furnace was installed in  th e  St. Maurice m ill of

T h e  F r e e m a n  P y r i t e  F 'u r n a c e  a n d  A c i d  S y s t e m .

precious m etals and  40% sulphur. M etallurgical 
te s ts  of th e  ore have shown th a t  50% to  60% of 
th e  to ta l tonnage  can  be recovered as an iron 
py rite  concen tra te  con tain ing  50% sulphur. Iron 
py rite  concentra tes con tain ing  as high as 52% 
su lphur have been ob tained  in  some of these tests. 
From  th is  m ateria l p ractically  all th e  im purities 
have been elim inated  and  th e  residue, a fte r roasting, 
m akes a very  h igh-grade iron ore. The arsenic 
co n ten t of th e  ore is very  low.

No. 6 ore-body has been opened up on th e  1,125 
ft. level only. I t  is approx im ately  90% sulphides, 
p y rite  p redom inating . 60 to  70% of th e  sulphides 
are p y rite . The w idest cross-section of th e  body 
so far determ ined  is 185 ft., and  th e  g reatest length  
on  th e  sam e horizon tal p lane is 300 ft. The dep th  
in  a vertical p lane has no t been determ ined. W here 
opened up  b y  drives and  cross-cuts th e  indicated  
grade is sim ilar to  No. 4 ore-body. If th is  body 
has as g reat a v e rtica l ex ten t as th e  ones above, 
th e  tonnage  in  i t  would be g reater th an  th a t  sta ted  
above as occurring above th e  750 ft. level. There 
is enough ore above th e  750 ft. level to  keep a 
500 to n  m ill ru n n in g  for ten  years.

Large scale m etallurgical tes ts have shown th a t  
90%  of th e  copper can  be recovered in  a 20% 
copper concentra te, and th a t  50% to  60% of th e  
o re  can  be recovered in  a 50% sulphur concentrate.

These p y ritic  ore-bodies con stitu te  a reserve

th e  C anadian Power and  P aper Corporation a t  
Cap de la M adeleine, near Three R ivers, Que. 
This furnace is now supplying th a t  mill w ith  th e ir 
to ta l acid requirem ents, and is runn ing  sm oothly 
on a com m ercial basis.

T h e  F r e e m a n  P y r i t e  B u r n e r .—The com 
m ercial p lan t now in operation  a t  th e  Three R ivers 
m ill is best described in  th e  words of Mr. Freem an 
himself, as given in  a paper before th e  C anadian 
In s ti tu te  of M ining and M etallurgy in  T oronto 
las t March. T he accom panying diagram  will 
elucidate th is  description.

“ The concen tra te  descends from  a  hopper, B, 
on to  a ro ta tin g  feed regulator, C, which supplies 
a 6 ft. by  3 ft. a ir-sw ept ball mill, D. A ir, preheated  
in  th e  com bustion cham ber, H , is led in to  th e  feed 
end of th e  m ill and  serves to  tak e  up the  m oisture 
in  the  p y rite  as i t  passes th rough  th e  mill. This air, 
as well as th e  air-floated p y rite , is draw n th rough  
th e  m ill by  a special fan, F , and  delivered by six 
in ch  p ipe to  th e  com bustion cham ber. The 
suspended p y rite  is caused to  fall down a vertica l 
com bustion cham ber, H , lined  w ith  firebrick and 
well heat-insulated . A t com m encem ent, th is  
cham ber is heated  w ith  oil for abou t one hour. 
Only p a r t  of th e  a ir  for com bustion is used to  
convey th e  p y rite , th e  rem ainder being caused to 
flow upw ards from  th e  b o ttom  of th e  cham ber. 
The particles are th u s kep t in  suspension long



60 TH E MINING MAGAZINE

enough to  a tta in  su b stan tia lly  com plete com bustion. 
They th en  fall onto a conveyor, which carries them  
from  th e  furnace in the  form  of sin tered  iron oxide.

“ The en tire  com bustion cham ber is filled w ith  
th e  flame, and  th e  tem p era tu re  rap id ly  rises a fte r 
s ta rtin g  and  a tta in s  1,150° C. This tem p era tu re  
is h igher th an  is developed in  su lphur b u rners and 
is an im p o rtan t factor in  p reven ting  th e  form ation  
of su lphur triox ide. I t  also causes rap id  fusion 
of th e  sulphide particles as th ey  en ter th e  furnace. 
They rap id ly  evolve elem ental su lphur, and  in  
doing so become puffed up, assum ing th e  form  of 
broken m inute  hollow balls, th u s p resen ting  a 
large surface for ox idation  as th ey  fall dow nw ardly 
in to  th e  uprising  a ir  curren t. These particles 
rap id ly  become iron  oxide in  a s ta te  of in cip ien t 
fusion, and  ex h ib it a  tendency  to  agglom erate ; 
consequently , th e  oxide product is no t an ob jection
able dust.

“ The gases, consisting  of su lphur dioxide, a ir, 
and  th e  distilled sulphur, pass from  th e  first 
com bustion cham ber to  a second, I, in  w hich  th ey  
m ingle and  where final com bustion of th e  su lphur 
is effected. They are  th en  im m ediately  passed 
in to  a fire-tube boiler, L , and  are  rap id ly  cooled 
from  over 1,000° to  2,500°, passing  so quickly  
th rough  th e  tem p era tu re  range for th e  fo rm ation  
of su lphur trio x id e  (500° to  800° C.) th a t  only 
traces are form ed. In  th e  boiler, capac ity  125 h .p ., 
steam  is generated  a t  165. lb. pressure. T h is is 
connected in to  th e  m ain  steam  system  of th e  m ill. 
O ur experience, to  da te , is th a t  1 lb. of steam  is 
recovered per lb. of p y rite  consum ed, an d  th is  
covers th e  cost of operating .

“ The gases are draw n th ro u g h  a regu lating  
dam per by  a volum e exhauster, M, and  are delivered 
in to  th e  bo ttom  of a large cooling and  w ashing 
tow er, N. T hey  rise, th rough  a charge of acid- 
proof sp iral tile  packing which m ixes them  
effectively w ith  th e  counter-flow  of show er w ater. 
The gases become sa tu ra ted  w ith  vapour a t  ab o u t 
tw o hundred  degrees F ah ren h eit, a t  which 
tem p era tu re  th ey  carry  30 lb. w ater pe r 1,000

cu. ft. In  th e  upper p a r t  of th e  tow er the} a re  
cooled to  th e  tem p era tu re  of th e  en te rin g  w a er 
and  deposit th e  g reater p a r t  of th e  absorbed w a ter 
on th e  d u st particles, which, owing to  th e  slow 
progression of th e  gas th ro u g h  th e  cham ber, a re  
able to  settle . T he cooled m oist gas, freed 
d u st and  traces of su lphur triox ide , is th en  led 
to  th e  absorp tion  system . T he gases co n ta in  11 
to  12% su lphur dioxide. T he effluent from  th e  
bo ttom  of th e  tow er being k e p t a t  80° C. dissolves 
v e ry  lit t le  su lphur dioxide. The residue of iron 
oxide, as a lread y  s ta ted , is in  th e  form  of m in u te  
hollow shells, w hich  have  been fused an d  p a r tly  
agg lom erated ."

The p lan t installed  a t  th e  St. M aurice m ill, a s  
described above, has a cap ac ity  of 1,500 lb. p y rite  
per hour, requ ires a floor space of 900 sq. ft. and 
has a m axim um  m oto r load  of 25 h .p .

T he iron  oxide residue co n stitu tes  a  very  
im p o rta n t by-p roduct, especially  w hen using  a  
h igh-grade p y rite  concen tra te. The chem ical 
com position of pure  iron  p y rite s  i s :  Iro n  46-6% , 
Sulphur 53-4% =  100% . The analysis of an  iron 
p y rite s  co ncen tra te  from  A lderm ac m ine  is : Iro n  
46-0% , Sulphur 50-2% =  96-2% , leav ing  only
3-8% of foreign m a tte r  w hich is chiefly silica. 
A fter b u rn ing  in  th e  F reem an burner, th is  m ate ria l 
m akes an  ideal p ro d u c t for th e  b last-fu rnace  when 
sin tered  or b riq u e tted . T he copper, z inc  and 
arsenic con ten ts a re  v e ry  low.

A n analysis of a  sam ple of A lderm ac p y rite  
b u rned  was as follows :—

A fter  Roasting.

Sulphur
Iron
Insoluble

%
50-20 S ulphur .

%
. 0-214

46-03 F e20 3 . 96-37
1-88 Silica . 2-87

Lim e . 0-12
A lum ina . . 0-07
M agnesia . . 0-034
M anganese . 0-100
Copper . 0-139
Zinc . 0-240

Dressing of “ Bideford Black.”— In th e
Bulletin  of th e  In s ti tu tio n  of M ining and  M etallurgy 
for Novem ber, H . M. M organs describes a dressing 
p lan t for Bideford Black, which is a b lack ochre 
or ea rth  occurring as a seam  in th e  culm m easures 
of N orth  Devon. T his ochre has long been used as 
a p igm ent and  dressing p lan t has recently  been 
erected near Bideford to  prepare  i t  for th e  m arke t 
in larger q u an titie s  and of superior quality .

T he ochre is b rough t from  underground in  
wagons up  an  incline to  th e  dressing p lan t, which 
is erected  on th e  slope of a hill, so th a t  th e  m ove
m ent of th e  m ateria l is by  g rav ity . T he raw  ochre 
is associated in  th e  seam  w ith  shale, sandstone, 
and culm, b u t is kep t as free from  these  as possible 
when m ining. The raw  ochre is delivered a t  a regular 
ra te  to  a H ardinge m ill (4 ft. 6 in. by  16 in ., 31 
r.p .m .), where i t  is ground w et to  40 m esh. The 
pulp  is delivered to  a  D orr classifier (3 ft. by  
14 ft. 8 in .), which separates th e  coarse solids and 
re tu rn s th em  to  th e  m ill feed.

The fine m ateria l, m ixed w ith  abou t ten  of w ater 
to  one of solids, passes to  a 16-cell flotation un it. 
The first 10 cells tre a t th e  pulp in  series, and th e  
float from  these  cells passes to  th e  las t 6 cells for 
fu rth er concentration . The flo tation  cells are 
2 ft. 9 in. square  by  4 ft. deep, of th e  positive-flow 
ty p e  w ith  th e  vertical ag ita to r  spindles driven by

q u a rte r- tw is t belts a t  390 r.p .m . from  a  coun ter
sh a ft run n in g  a t  th e  sam e speed.

The reagents used are  creosote, cresylic acid, 
p ine oil, and x an th a te . T he proportions of reagen ts 
as found in  th e  tun ing -up  process are, p er long ton  
of d ry  m ate ria l :—

P rim ary Float.
Creosote . . 0 -90  lb. —  1 • 10 lb ./2240 lb.
Cresylic acid . . 1-50 ,, —  1-75 ,,
X a n th a te  . . 0 ■ 20 ,, —  0 • 27 ,, ,,

Re-treatment.
Pine o i l .  . . 0 -091b. —  0-135 lb./2240 lb.

From  th e  flo ta tion  p lan t, th e  concen tra tes flow 
to  a D orr th ick en er w ith  a  redw ood ta n k  26 ft. 
in diam . by  9 ft. 9 in. deep, in te rn a l dim ensions. 
The th ickened  pulp, d raw n from  th e  b o tto m  of 
th is  ta n k  b y  a d iaphragm  pum p w ith  va riab le  
stroke, con ta ins one of solids to  tw o of w ater. 
T his pulp  flows by  wooden launder (slope 1 in  4£) 
to  Oliver filters, of w hich th ere  a re  tw o u n its  w ith  
a d rum  8 ft. in  diam . by  8 ft. long. T he vacuum  
pum p and  a ir  com pressor for th e  filters a re  
horizontal, single-cylinder, belt-d riven . T he 
vacuum  pum p has a p iston  d isp lacem ent of 400 
cu. ft. p e rm in . a t  300 r.p .m . The low-pressure a ir  
com pressor has a d isp lacem ent of 75 cu. ft. p er 
m in. a t  400 r.p .m .
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T he cake m ade on th e  O liver filters consists of 
•about tw o of solids to  one of w ater, and  is delivered 
to  a rubber be lt conveyor (12 in. wide, 30 ft. per 
min.) w hich carries i t  to  a  cylindrical dryer. 
T his consists of a cylindrical steel tu b e  5 ft. 6 in. 
in diam . by  35 ft. long, hav ing  fixed around it 
tw o c ircu lar ra ils runn ing  on rollers and a t  th e  inlet 
end  a heavy  worm  wheel, gearing  w ith  a worm. 
T his cy linder tu rn s  a t  abou t 2 r.p .m . I t  is heated  
by  a coal lire, whose p roducts of com bustion pass 
a ro u n d  th e  ex te rio r of th e  tube. On th e ir  way from 
th e  fire to  th e  tu b e  enclosure, th e  gases pass th rough  
a  n est of sm all tubes around  which a secondary 
cu rren t of fresh a ir  is passed and  sen t as h o t a ir 
th rough  th e  inside of th e  revolving large tube. 
Any dust picked up by th is  a ir cu rren t is separated  
•out in  a large cyclone and is re-fed to  the  dryer 
w ith  th e  w et feed.

The d ryer tu b e  is se t w ith  a sligh t fall (1 in 90) 
tow ards th e  delivery end and  is designed to  deliver 
concen tra ted ' ochre, or “ B ideford B lack,” con
tain ing  no t m ore th a n  0-5%  of m oisture, to  an 
enclosed scraper conveyor th a t  takes th e  b lack to  
th e  feed hopper of a H ardinge m ill 8 ft. in diam . 
by 5 ft. This m ill is lined w ith  silex stone, and 
Danish pebbles a re  used for grinding.

A ttached  to  th e  m ill is an  a ir  separation  p lan t 
for w ithdraw ing m ateria l fine enough and re tu rn ing  
coarse m ateria l to  th e  mill. There is a closed c ircu it 
w ith a fan in i t  for c ircu lating  a ir. A cu rren t of 
a ir  enters th e  H ardinge mill th rough  a  pipe in the  
cen tre  of th e  ou tle t, reverses w ith in  th e  m ill and 
passes aw ay w ith  th e  ground black in  suspension 
through th e  m ill o u tle t in  th e  an n u la r space around 
the a ir  in le t p ipe referred to . The dust-laden a ir 
passes upw ards sp irally  betw een tw o inverted  cones. 
On reaching th e  open to p  of th e  inner cone, th e  a ir 
velocity slows and  any  oversize m ateria l falls in to  
th e  inner cone and  gets in to  th e  cu rren t of a ir  th a t  
passes i t  again  in to  th e  H ardinge mill. The dust 
th a t  is fine enough passes upw ards to  th e  top  of a 
large cyclone and  settles to  th e  spigot where there  
is an air-lock discharge in to  paper-lined sacks or 
close-jointed barrels. T here is a sm all access of 
a ir to  th e  system  th rough  th e  feed in le t of the  
H ardinge m ill. T his excess is discharged to  the 
atm osphere  th ro u g h  a bunch  of canvas bags which 
catch  w hatever d u st th ere  m ay  be in  th e  a ir. The 
d u s t caught in  these  bags is th e  finest.

In  th e  d ry  grinder p lan t there  are suitable ad ju s t
m ents for v a ry in g  th e  ra te  of discharge and the  
degree of fineness. The p lan t is com pletely roofed 
in, w hilst th e  d ry  g rinder section is to ta lly  enclosed. 
The stanchions and  principals are of steel sections 
and  th e  roof and  sides a re  of galvanized corrugated 
sheets. G lazed roof ligh ts a re  fitted. The m ain 
roof faces n o rth .

The d u ty  of th e  p lan t is to  produce 25 cwt. per 
hour of finished "  Bideford B lack ,” of a fineness 
of 300 m esh. The ra tio  of concentration , allowing 
for no loss, is 2-33 to  one.

A supply  of w ater is draw n from old workings 
by  a vertical-sp indle centrifugal pum p and  also 
from  th e  m ine by  a ram  pum p, and w ater separated  
from  th e  tailings is re tu rned  by  a centrifugal 
pum p to  th e  head of th e  p lan t. The am ount of 
w a ter used m easured a t  th e  head of th e  p lan t is 
roughly  120 gals, p er m in.

The p lan t is d riven by  electric m otors. A supply 
of pow er being provided by th e  local electric supply 
com pany  by  overhead line, w ith  a transform er 
yield ing  415-volt 3-phase, 50-cycle curren t. The

actual powers taken  from th e  m otors d riv ing  the  
more im p o rtan t u n its  are :—
P rim ary  grinding and classifier . . 20 h.p.
F lo tation  p lan t (w ith D orr thickener, 

d iaphragm  pum p and centrifugal 
pum p for re tu rn  of clear water) . 50 ,,

O liver filter p la n t :
2 filters ab o u t 2 h .p .  ̂ ,
Centrifugal w ater pum p 1 h .p . /  ‘ ' -P'
Vacuum  p u m p \ _9
Compressor J ' ' ' ”

D ryer (cylinder, feeder, induced draugh t
fan and secondary a ir  fan) . 23 ,,

8 ft. by  5 ft. H ardinge m ill . . 70 ,,
F an  for a ir  separation  p lan t . . 21 ,,

The m otors drive by  d irect connexion or belt. 
The large m otor driv ing  th e  8 ft. H ardinge mill 
drives by  inverted  to o th  chain and wheels w ith  
cu t tee th . The m otor d riv ing  th e  flo ta tion  p lan 
(51 h.p.) drives by  5 Tex “ ropes.”

Magnetic Purification of Ground Felspar.—
The application  of m agnetic m ethods for the 
purification of ground felspar is described in 
Chemical and Metallurgical Engineering  for 
Novem ber last. I t  is said th a t  an  ad ap tatio n  of a 
recently  developed electro-m agnetic induction 
separator to  th e  processing of ground felspar has 
late ly  been m ade in  the  p lan t of th e  Tennessee 
M ineral P roducts C orporation, a t  Spruce Pine, 
N.C., to  ob tain  a granular p roduct specially suitable 
for the  glass industry . This new process had been 
in operation  for abou t tw o m onths and  produced 
a ground felspar having the  same m axim um  particle  
size as is stan d ard  in th e  m anufacture of glass, 
b u t practically  all of the  d u st and fine particles 
are also elim inated. The result is a free-flowing 
product such as the  glassm aker has desired since 
felspar was first used in th is  industry .

The induction  separator w hich is used alm ost 
com pletely removes from  th e  raw  felspar all 
con tam inating  m aterials. M etallic iron, garnet, 
p y rite , tourm aline , haematite, b io tite , and  even 
m uscovite are tak en  from  th e  m aterial. The net 
resu lt is an  alm ost chem ically pure felspar in a form 
best su ited  for b lending w ith  th e  sand, quartz , 
and  o ther raw  m ateria ls of th e  glass industry . 
W hile th e  new process gives a m ateria l th a t  is 
p ractically  dustless, previous m ethods of grinding 
have resulted in a high percentage of the  p roduct 
passing a 200-mesh screen.

In the  new process, crushing rolls are used instead 
of pebble mills. The felspar is first broken to 
abou t J-in . m axim um  size in a jaw  crusher before 
i t  is fed to  th e  first set of rolls. The o u tp u t of th is 
se t of rolls is elevated to  a double-deck screen, the  
lower deck of which produces a p ro duct of the  
required m axim um  size. The oversize on the  
top deck is re tu rned  to  th e  first se t of rolls. The 
ground m ate ria l betw een th e  two decks of the 
screen goes to  a second set of rolls. T his process 
is repeated  th rough  two more sets of rolls, except 
th a t  on th e  las t set th e  top-deck screen scalps off 
mica, and th e  m ateria l betw een th e  tw o decks 
is re tu rned  to  th e  la s t set of rolls. All rolls are 
14 by 20-in. S tu rtev an t full-balanced type. Double
deck 4 by  5-ft. T yler H um -m er screens also are 
used stra ig h t th rough  th e  lme.

Ground felspar, as i t  comes from th e  final rolls, 
will all pass th rough  the  required m axim um -size 
screen. I t  contains a m inim um  percentage of 
fine particles, since th e  screens remove the  p roduct
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from  the  c ircu it as soon as i t  is reduced to  20 mesh. 
No raw m ateria l m ay be granu lated , however, 
w ithou t th e  production  of some fine particles. 
To rem ove these th e  o u tp u t of th e  rolls is elevated 
to  a Gayco centrifugal separator. The fines from 
th is  separa tor are delivered to  a separate  storage 
b in  and  blended wTith  sim ilar p roducts for o ther 
industries th a t  are produced by fine grinding 
u n its in th e  p lan t. The oversize from  th e  separa to r 
is elevated to  screens which classify i t  in tw o sizes 
to  facilita te  feeding to  th e  induction  separator.

Two 50-ton b ins tak e  th e  surge betw een th e  rolls 
and th e  induction  separa tor un its . The separa tor 
has tw o large coils, th e  upper one hav ing  th ree  
and  th e  lower tw o arm s or polepieces on each end. 
A lam inated  ro to r 30 in . long revolves u nder each 
of these  polepieces, m aking  five on each side, or 
ten  in  all. Special feeding devices consisting  of 
sloping pans betw een th e  ro tors deliver a th in  
uniform  stream  of the  ground m ateria l over the  
length  of each ro to r. As th e  m ateria l passes from  
one ro to r to  th e  nex t th e  m agnetized particles 
are pulled o u t of th e  stream  by  th e  ro to r and  fall 
in to  a tailings receptacle. The gradually  cleaned 
felspar th u s  continues on th rough  five successive 
m agnetic  separations. A t each stage a  po rtio n  of 
th e  con tam inating  m ateria ls is rem oved. M inerals 
m ore h ighly  susceptible to  m agnetism  come ou t 
a t  th e  upper ro tors and  those feebly m agnetic  
a t  th e  lower rotors.

B elt conveyors and  elevators tak e  th e  o u tp u t 
of th e  m agnetic separator to  in te rm ed iate  storage 
or m ixing bins. V arious grades cf raw  m ateria l 
are handled th rough  each roll-separator u n it, stored 
in  th e  m ixing bins and th en  blended to  consum ers’ 
specifications. An au tom atic  sam pling device 
betw een th e  last roll and  th e  storage b in  secures 
frequent samples.

A fter th e  granu lar p ro duct has been blended it  
is p u t over check screens to  catch  any  oversize 
which m ight in  an y  w ay get in to  th e  p ro duct 
p rio r to  shipm ent. From  th is  check screen th e  
p roduct goes d irectly  to  th e  cars.

SHORT NOTICES
Shaft Sinking at Texas Salt Mine.— The

application  of th e  Francois cem entation  process 
to  sinking in  fissured cap rock over a salt dom e a t 
Grand Saline, Texas, is .described by M. T aylor in  
M ining and Metallurgy for Decem ber.

Lead Zinc Flotation.—The flotation of lead- 
zinc a t  Tybo, N evada, is dealt w ith  by  H. M. Lewers 
in Engineering and M ining World for December.

Volatilization of Zinc.— K. R. Goehre describes 
vo latilization  processes for low-grade zinc 
m ateria l in  Engineering and M ining World for 
December.

Alluvial Gold in Korea.—A Japanese gold- 
dredging enterprise  near K in te i, Province of 
Zeurahudo, Korea, is described by  H . S. L ittle  
in  Engineering and M ining World for December.

Ventilation and Dust.—Chemical Engineering 
and M ining Review  of M elbourne for N ovem ber 5 
contains an  article  by  A. J . Moore on ven tila tion  
and dust in  m etal mining.

Tables for Ventilation.— C. W . B. Jeppe  
discusses th e  control of high tem pera tu res in  deep 
level m ining and compiles psychrom etrie tables 
in  th e  Journal of th e  Chemical, M etallurgical and 
Mining Society of South Africa for O ctober last.

Drill Sampling.—The drill sam pling  and  in te r 
p re ta tio n  of sam pling  resu lts in  th e  copper net 
N o rthern  R hodesia are d ealt w ith  by  H. i . Ma soi 
and G. A. W allis in  Technical P u b lica tion  No. ¿A* 
of th e  A m erican In s ti tu te  of M ining and  M etal ur- 
'gical E ngineers.

C o r r e l a t i o n  o f  K a t a n g a - R H o d e s i a  Sedim ents.  
—A nton G ray discusses th e  correlation  of th e  ore- 
bearing  Sedim ents of th e  K atanga  and  R hodesian 
copper b e lt in  Economic Geology for D ecem ber

Gas-Lift Method of Flowing Oil Wells.— 
U nder th is  t it le  H. C. M iller describes C alifornia 
p ractice  in  B ulle tin  323 of th e  U n ited  S ta tes B ureau 
of Mines.

Effect of Vacuum on Oil Wells. B. E.
L indsly  an d  W . B. B erw ald t r e a t  of th e  effect of 
vacuum  on oil wells in  B u lle tin  322 of th e  U nited  
S ta tes  B ureau of M ines.

Hydrogenation of Petroleum.— R. T. H aslam  
an d  R. P . R ussell rev iew  progress in  th e  hydro
g enation  of petro leum  in  Industrial and Engineering 
Chemistry for O ctober 1.

RECENT PATENTS PUBLISHED
A copy of the specification o f any o f the patents mentioned in  

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

13,885 of 1929 (310,972). G. J a k o v a - M e r t u r i ,  
G agny, F rance. A p lan t fo r th e  d is tilla tio n  of 
sulphur, ad ap ted  for th e  p ro d u c tio n  of carbon 
disulphide or su lphur oxides.

19,401 of 1929 (314,987). R . J . F r o s t ,  Clayton, 
A ustra lia . W h ite  lead  is p roduced b y  electro
chem ical action  b y  su b jectin g  lead  anodes to  the  
action  of d irec t c u rren t while im m ersed in  a dilute 
aqueous solu tion  of com m ercial sodium  bicarbonate.

19,833 of 1929 (335,609). Soc. A n o n ,  l a  
N o u v e l l e  M o n t a g n e ,  E ngis, B elgium . Im prove
m en ts in  th e  s in te rin g  ro asting  of zinc blende.

21,197 of 1929 (316,969). H i r s c h ,  K u p f e r -  u n d  
M e s s i n g w e r k e  A.-G., M essingw erk, G erm any. 
The electrolysis of fused e lectro ly tes is carried  out 
by  h ea tin g  th e  e lectro ly te  b a th  th ro u g h  conducting  
h ea t tran sfe rrin g  bodies, w hich are  h eated  by 
eddy cu rren ts induced in  th em , th e re b y  avoiding 
th e  ve ry  strong  cu rren ts  of low ten s io n  usually 
em ployed.

22,283 of 1929 (336,670). E .  J .  K o h l m e y e r ,  
B erlin -C harlo ttenburg , G erm any. M etals such as 
zinc, t in ,  lead , b ism uth , cadm ium , an tim ony  
an d  arsenic a re  recovered from  sulphide ores or 
secondary  p roducts by  b las t-ro astin g  in  a  ro ta tin g  
furnace of such a design th a t  th e  flame is compelled 
to  e n te r  and  leave th e  fu rnace on th e  sam e side, 
lim e being  added  to  a lim ited  e x ten t.

29,585 of 1929 (336,770). M e y e r  M i n e r a l  
S e p a r a t i o n  Co., P ittsb u rg , U n ited  S ta te s  of 
Am erica. R o astin g  processes for con v ertin g  th e  
m etallic values of su lph ide ores o r o th e r  m eta lli
ferous m ate ria ls  to  form s suscep tib le  to  ready  
ex tractio n  and  recovery , p a rticu la rly  su lp h a tin g  
and  ch lorid izing  processes.

22,488 of 1929 (336,970). I .  G. F a r b e n i n d u s t r i e  
A.-G., Frankfort-on-M ain , G erm any. Chrom ium  
ores are h eated  above 800° C., w ith  or w ith o u t th e  
add ition  of a  sm all q u a n tity  of oxidizing substance 
for th e  purpose of rendering  th em  read ily  am enable  
to  chem ical a tta ck .

23,270 of 1929 (337,395). I .  G. F a r b e n i n d u s t r i e  
A.-G., F rankfort-on-M ain, G erm any. A gents w hich 
will absorb  th e  im purities in  su lphur p repared  by
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th e  am m onium  polysulphide process, vastly  im prove 
th e  colour of th e  product.

24,189 of 1929 (337,792). I .  G. F a r b e n i n d u s t r i e  
A.-G., Lrankfort-on-M ain, Germ any. F inely  divided 
zinc oxide is p repared  from  basic zinc carbonate 
by d ry ing  and  grinding th e  carbonate  and th en  
calcining a t  a tem p era tu re  below red  heat.

36,467 of 1929 (337,636). A. F o l l i e t  and 
N. S a i n d e r i c h i n , Paris. A furnace of im proved 
design for th e  vo latilization  of zinc ores and 
m ix tures of ores.
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NEW BOOKS, PAMPHLETS, Etc.
Copies of the books, e tc ., m entioned below can be obtained  
through the Technical Bookshop of The M in in g M agazine, 
724, Salisbury H ouse, L ondon, E .C .2 .

The Mineral Industry of the British Empire  
and Foreign Countries ; Im perial In s ti tu te  
Memoirs— S ta tistica l Summary', 1927-1929. P aper 
backs, 371 pages. P rice  5s. 6d. London : H.M. 
S tationery  Office.

Zinc. Im peria l In s ti tu te  M emoirs on th e  
Mineral In d u stry  of th e  B ritish  E m pire  and  Foreign 
Countries. Second E dition , 1920-1929. P aper 
backs, 193 pages. P rice  3s. London : H.M.
S tationery  Office.

Safety in Mines Research Board. Subject 
Index to  Vol. V, 1929. P ap er backs, 10 pages. 
Price 2d. London : H.M. S ta tio n ery  Office.

Mines Department : R eport of H.M. E lectrical 
Inspector of M ines, 1929. P ap er backs, 40 pages, 
illustrated . P rice  9d. London : H.M. S ta tionery  
Office.

Prospecting in Canada. Geological Survey of 
Canada, E conom ic Geology Series No. 7. P aper 
backs, 288 pages, illu stra ted . Price 50 cents. 
O ttaw a : D ep artm en t of Mines.

United States Bureau of Mines ; A nnual 
R eport of th e  D irecto r for year ended Ju n e  30, 
1930. P ap er backs, 54 pages. P rice  10 cents. 
W ashington : S uperin tenden t of Docum ents.

Permissible Electric Mine Lamps. B y L. C. 
I l s l e y  and  A. B. H o o k e r . B ulle tin  332, U.S. 
Bureau of Mines. P ap er backs, 39 pages, illus
tra ted . Price 15 cents. W ashington : Superin ten 
den t of D ocum ents.

Economic Relations of Silver to Other Metals 
in Argentiferous Ores. By C. W . M e r r i l l  and 
o thers. Econom ic P aper 10, U.S. B ureau of Mines. 
P aper backs, 29 pages. P rice  10 cents. 
W ashington : S uperin tenden t of Docum ents.

Metal Mining in California ; H istorical 
Sum m ary of Gold, Silver, Copper, Lead, and  Zinc 
produced in  California, 1848 to  1926. B y J. M. 
H i l l . Econom ic P ap er 3, U.S. B ureau of Mines. 
P aper backs, 22 pages. Price 5 cents. W ashington : 
S u p erin tenden t of Docum ents.

Explosives in the United States ; P roduction  
d uring  1929. B y W . W . A d a m s  and  L. S. G e r r y . 
Technical P aper 478, U.S. B ureau of Mines. P aper 
backs, 51 pages. Price 10 cents. W ashington : 
S u p erin ten d en t of Docum ents.

Mineral Resources of the United States, 1929. 
P a r t  I , pp. 5-44, Iron  Ore, P ig  Iron  and  Steel, 
b y  H . W . D a v i s  ; pp. 45-56, A ntim ony, by  P. M. 
T y l e r  ; pp. 57-71, P la tin u m  and  A llied M etals, 
by  H. W . D a v i s . P a rt I I ,  pp. 65-81, A brasive 
M aterials, by  O. B o w l e s  ; pp. 83-93, Felspar, 
b y  O. B o w l e s  and  J. M i d d l e t o n  ; pp. 95-104, 
Clay, by  J . M i d d l e t o n ; pp. 105-118, Gypsum , 
by  R .  M. S a n t m y e r s  and  J. M i d d l e t o n ; pp . 
119-138, M agnesium  and  its  Compounds, by

P. M. T y l e r . E ach  p a rt in  paper backs. W ashing
ton  : Superin tenden t of Docum ents.

Canada. T he M anufacturing In dustries of th e  
B ritish  E m pire , P a r t I. Folio size, 45 pages. 
London : E rlangers, L td .

Whitaker’s Almanac. Cloth, clix -f  960 pages. 
Price 6s. London : J . W h itaker and  Sons.

Mathieson’s Mining Highest and Lowest, 
for M id-Decem ber, 1930, annual supplem ent to  
th e  M onthly M ining Handbook. P aper cover, 
112 pages. Price 2s. L o ndon : J . C. M athieson 
and  Sons.

Handbook of Cornish Geology.— By E. H.
D a v i s o n . Second E dition . P aper boards, 114 
pages, illu stra ted , w ith  map. P rice  6s. T ruro : 
Oscar Blackford.

Asbestos in the Union of South Africa.—
By D r . A. L. H a l l . Second E dition . Paper 
covers, 324 pages, illustra ted , w ith  sections and 
m ap. Price 7s. 6d. M emoir No. 12 of th e  Geo
logical Survey of th e  U nion of South Africa.

Uganda. A nnual R eport of th e  Geological 
Survey D epartm ent, 1929. Paper, folio, 44 pages, 
w ith  m ap. Price 3s. E n tebbe  : Geological Survey 
D epartm ent.

C O M PA N Y  REPORTS
Sulphide Corporation.—This com pany was 

form ed in  1895 to  w ork th e  Central lead-zinc- 
silver m ine a t Broken Hill, New South Wales. I t  also 
operates th e  Cockle Creek works in New South Wales, 
a zinc works a t  Seaton Carew, and has a controlling 
in te res t in  th e  N antym w yn lead-zinc m ine in  
W ales. The rep o rt for th e  year ended June  30 
last shows th a t  a t  th e  C entral m ine operations 
were continuous th roughout th e  year, 135,797 
tons of ore being ex tracted , of which 2,459 tons 
were raised from Block 10 m ine, as compared w ith 
134,086 tons in  th e  previous year. The ore milled 
to ta lled  266,844 tons, including, in  add ition  to  
th e  C entral m ine ore, 97,113 tons of Broken Hill 
P roprie ta ry  m ine ore and 33,906 tons of Block 14 
m ine ore. Lead concentrates produced to talled  
24,907 tons, assaying 65'9%  lead, 8'0%  zinc and 
48'9 oz. silver pe r ton . Zinc concentrates to talled  
32,593 tons, assaying 50'2%  zinc, 3 '3%  lead, and 
5'7 oz. silver p e r ton . A t th e  acid p lan t 531 tons 
of su lphur was consum ed for a  production  of 
1,449 tons of acid. A t th e  Cockle Creek works th e  
acid produced shows a decrease m ainly owing to  the  
effect of the  coal strike  on th e  Newcastle industries, 
and th e  34,351 tons of superphosphates produced 
also shows a  decrease when com pared w ith  the  
previous year. A t th e  Seaton Carew works 7,863 
tons of spelter, 69'83 tons of lead and 10,297 tons 
of re to rt residues was produced. The operations 
for th e  year resu lted  in  a ne t profit of ¿72,593 as 
com pared w ith  ¿213,228 in  th e  previous year.

Lake View and Star.— This com pany was formed 
in  1910 to work gold m ines in  the  Kalgoorlie d istric t 
of W estern  A ustralia. The rep o rt for th e  year 
ended Ju n e  30 las t shows th a t  151,049 tons of ore, 
including 64,979 tons purchased from  trib u te rs , 
was trea ted  for a yield of ¿494,629. In  addition  
138,508 tons of Ivanhoe residues was re treated  
which gave a profit of ¿1,896. The n e t profit for 
th e  year was ¿38,991 and, a fte r adding th e  credit 
balance brought forward and m aking allowances 
for depreciation, etc., there  rem ained a credit 
balance of ¿8,447 to  be carried forward. The ore 
reserves a t  the  end of the  year were estim ated  to 
be  1,067,650 tons, averaging 31'66s. p er ton,
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although  th is  only  includes a portion  of th e  rich 
ore proved in  th e  Chaffers lease. The first u n it of 
th e  flotation p lan t was com pleted in  Ju ly  last 
and  is w orking satisfactorily .

Associated Gold Mines of Western Australia. 
— This com pany was form ed in  1925 and owns 
gold m ining leases in  th e  Coolgardie field, W estern  
A ustralia. The rep o rt for th e  year ended M arch 31 
las t shows th a t  56,388 tons of ore was trea te d  a t  a 
profit of 3s. 5d. p er ton . The tonnage trea ted  is less 
b y  2,888 tons th an  in  th e  year before and th is  was 
caused by an accident to  supply  com pany’s electric 
pow er p lan t. The year 's  operation  resu lted  in  a 
n e t profit of ¿4,659, from  w hich was deducted  
th e  deb it balance brought in  leaving a cred it balance 
of ¿3,573 to  be carried forward.

Griqualand Exploration and Finance.—This 
com pany, first form ed in  1895 as th e  A frican 
S altpetre  Com pany, changed to  its  p resen t nam e in 
1927. T h e  com pany is w orking asbestos p roperties 
in  G riq u a lan d  W est, Cape Colony. T he rep o rt for 
th e  y e a r  ended M ay 31 la s t shows th a t  th e  produc
tion  of asbestos was continued th roughout th e  year, 
a  policy of m ak ing  forw ard sales of a su b stan tia l 
p a r t  of th e  com pany’s o u tp u t being m ain tained . 
T he y ea r’s opera tio n s resu lted  in  a profit of ¿4,856 
and  d iv id e n d s  absorbed ¿3,776, equal to  20% . 
Increased  pow er p lan t was erected during  1930 and  
has been b ro u g h t in to  successful operation  in  th e  
cu rren t financial year.

Naraguta Korot Areas.— This com pany was 
form ed in  1925 to  acquire alluvial t in  p roperties 
on th e  B auchi p lateau , N orthern  N igeria. The 
rep o rt for th e  y ear ended D ecem ber 31 las t shows 
th a t  198 tons of t in  concentra tes was recovered as 
com pared w ith  135 tons in  1928, th e  price realized, 
however, be ing  only ¿105 10s. 7d. pe r to n , against 
¿133 19s. l id .  T he y e a r’s w orking showed a loss 
of ¿10,069 and, in  view  of th e  p resen t depressed 
conditions, th e  p roperties in  N igeria  are being 
run  by  a skeleton staff which has effected m ateria l 
economies.

Nigerian Consolidated Mines.— This com pany 
was form ed in  1920 and works alluvial t in  p roperties 
on  th e  B auchi p lateau , N orthern  N igeria. The 
rep o rt for th e  y ea r ended M arch 31 las t shows th a t  
238 tons of t in  concentra tes was recovered as 
com pared w ith  264 tons in  th e  previous year. 
T he y e a r’s operations resu lted  in  a profit of ¿603 
w hich was carried forward.

Offin River Gold Estates.— The rep o rt for 1929 
shows th a t  86J tons of t in  concentrates was recovered 
d uring  th e  y ear which realized ¿11,561, th e  profit 
for th e  year being ¿788.

Consolidated Tin Mines of Burma.— This 
com pany was form ed in  1928 and  works alluvial 
t in  p roperties in  th e  T avoy distric t. The rep o rt 
for th e  year ended Ju n e  30 shows th a t  1,366 tons 
of t in  concentrates was recovered, as com pared w ith  
700 tons in  th e  previous year. The w orking profit 
for the  year was ¿11,109 and, a fte r m aking allowances 
for depreciation  and  o ther item s, th ere  rem ained 
a  balance of ¿929, which was carried forward. The 
com pany has m ade strong  efforts to  enable i t  to  
face th e  p resent depression and substan tia l reduc
tio n s have been m ade in  salaries and fees. The 
b o ard  is endeavouring to  keep th e  properties in 
good shape while cu rta iling  developm ent and  
re s tric tin g  production.

Chosen Corporation.— This com pany, form ed 
as th e  Chosen Syndicate in  1923, holds all the  
shares in th ree  Japanese companies which have 
been formed to  operate a concession in Korea.

The report for th e  year ended J une 30 last shows th a t  
a t  th e  G reat N urup i m ine 112,500 to n s of ore was 
trea te d  for to ta l  yield of ¿139,826. The w orking 
profit was ¿26,000. The ore-reserves of th is  m ine 
were estim ated  to  be a t  Ju n e  30 last, 114,800 tons, 
averaging 6-62 dwt.

D IV ID E N D S D E C L A R E D
Apex Mines.—6d., less tax , payab le  F e b ru a ry  7.
Ashanti Goldfields Corporation.— 65% .
Burma Corporation.— 3 annas, free of tax , 

payab le  F eb ru a ry  14.
Cam and Motor Gold.— Is. 6d., less tax , 

p a y ab le  F e b ru a ry  13.
Charterland and General Exploration and 

Finance.— Pref. 3% , less tax , pay ab le  J a n u a ry  14.
Clydesdale (Transvaal) Collieries.— 9d., less 

tax , pay ab le  F eb ru a ry  12.
Consolidated African Selection Trust.—9d., 

pay ab le  F eb ru a ry  4.
De Beers.— Pref. 10s., less tax , payab le  Jan . 9.
Fanti Consolidated.— 6d., less ta x , payable 

J a n u a ry  16.
Frontino and Bolivia.—P ref. 6d., less tax , 

p ayab le  D ecem ber 31.
Gopeng Consolidated.—4d., less ta x , payab le  

Ja n u a ry  7.
Kramat Tin Dredging.— 6d., less ta x , payab le  

Ja n u a ry  10.
Malayan Tin Dredging.— 9d., less ta x , payable 

D ecem ber 18.
Messina (Transvaal).—3d., less tax , payable 

Ja n u a ry  5.
Natal Navigation Collieries.—9d., less tax , 

pay ab le  F e b ru a ry  13.
Rezende Mines.— 2s. 6d., less ta x , payable 

F ebruary .
San Francisco Mines of Mexico.— Is., less 

tax , payab le  Ja n u a ry  8.
Sherwood Starr Gold.— 9d., less ta x , payable 

F ebruary .
Sinai Mining.— Pref. Is. 2 fd ., less ta x , Ord. 6d., 

free of tax , payab le  D ecem ber 31.
South Kalgurli.— Is., less tax , p ayab le  Feb. 2.
Southern Malayan Tin Dredging.—4 |d . ,  

less tax , payable  D ecem ber 18.
Southern Perak Dredging.—6d., less tax , 

payab le  D ecem ber 18.
Sulphide Corporation.— Pref. Is., less tax , 

payab le  Ja n u a ry  17.
Transvaal Consolidated Lands.— Is., less 

tax , payab le  F e b ru a ry  3.
Wankie Colliery.— 6d., less tax , pay ab le  Ja n . 22.

NEW COMPANIES REGISTERED
Britannia Lead.— R egiste red  as a  p riv a te  

com pany D ecem ber 4. N om inal C apita l : ¿100,000 
in  ¿1 shares. O bjects : To acquire  concessions
an d  to  prospect for lead, t in ,  w olfram , iron  and 
o th er m inerals or m etals, etc.

French Fluor Spar.— R egistered  D ecem ber 3. 
N om inal C a p ita l : ¿60,000 in  40,000 Six p e r  Cent. 
¿1 P reference an d  400,000 Is. O rdinary . O bjects : 
To acquire a m ining concession g ran ted  b y  th e  
M ayor of T anneron , D ep artm en t, of Var, F rance, 
to  P. T ibaud , to  ad o p t a n  ag reem en t w ith  th e  
C ontinen tal an d  B ritish  Mining, an d  F in ancia l 
T rust, and  to  carry  on th e  business of m iners etc. 
D irectors : H . C. W oolm er, A. F . De R ey a ' and
D. D. Chaffey.


