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E D IT O R IA L

THE Home Secretary has given notice 
of the preparation of a scheme to provide 

for the appointment of a medical board 
which can issue the necessary certificates 
in all cases where compensation is claimed 
for silicosis or asbestosis. The board will 
also carry out periodical medical examina­
tions of workers employed in certain specified 
processes involving exposure to silica or 
asbestos dust.

THE measures for the control of malaria 
introduced into Northern Rhodesia by 

the Ross Institute are evidently meeting 
with success. Mr. Nicolaus, of the Selection 
Trust, speaking at a meeting of the Ross 
Institute Industrial Anti-Malarial Advisory 
Committee last December, stated that since 
the expedition of the Institute to Northern 
Rhodesia the incidence of malaria had 
dropped enormously.

LAST month the Institute of Metals 
issued the first number of its new 

monthly journal, which contains original 
articles, Institute news, and many abstracts 
from the world’s literature. By the issue 
of this new publication the Institute will 
speed up the issue of the abstracts and the 
half-yearly volumes will in future contain 
only “ Proceedings” and will therefore be 
less difficult to handle.

IN connexion with the Imperial Conference 
of 1930, a conference on standardization 

was held and its report has just been issued. 
The report is a useful summary of the work 
done or proposed in reference to standardiza­
tion in various parts of the Empire and it is 
pleasing to note that as a result of the 
conference the work of the British Engineer­
ing Standards Association is to receive more 
adequate help from the government.

FOUR fellowships in mining or metal­
lurgy, tenable at the School of Mines 

and Metallurgy, University of Missouri, are 
to be awarded for the session 1931-32. 
They are of the value of $800 per year and 
are open to graduates of all nationalities 
who have had the proper training in mining,

metallurgy, or chemistry and who are quali­
fied to undertake research work. Applica­
tions should be addressed to the Director, 
School of Mines and Metallurgy, Rolla, 
Missouri.

IN connexion with the centenary last year 
of the St. John del Rey a gold medal 

was struck, presentations being made to the 
President and a few highly-placed ministers 
in Brazil, one also being presented to the 
British Museum. A limited number of bronze 
medals were also struck. The medal was 
designed by Lady Harris, wife of the chair­
man of the company, the obverse showing a 
Brazilian a t work in the mine, the 
inscription, with a view of Morro Yelho, 
being on the reverse.

THE 1930 programme of the Tin Research 
and Industrial Applications Committee 

of the Tin Producers’ Association has 
recently been outlined. The most important 
lines of research have been on tin  coatings, 
ternary alloys, white metal bearings, 
corrosion, and the tinning of cast iron. 
The expansion of the tin-plating industry 
by the cheapening of manufacturing costs 
is receiving particular attention. The actual 
research work was undertaken by the British 
Non-Ferrous Metals Research Association.

IN continuation of the series of special 
exhibitions designed to draw attention 

to the Empire’s resources of raw materials 
which have been held at the Imperial 
Institute, an exhibition illustrating the 
mineral resources of the Empire has been 
arranged. I t  will be opened by Mr. Amery 
this month and among the exhibits from 
newly-developed areas the copper ores of 
Northern Rhodesia will be fully represented, 
together with representative samples from 
many other recently developed or discovered 
deposits.

ELSEWHERE in this issue will be found 
an article on the gold mines of the 

Frontino and Bolivia and associated com­
panies by Mr. W. H. Rundall, partner in the 
firm of Messrs. Pellew-Harvey and Co. 
who have been the companies’ consulting
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engineers for nearly 21 years. As mentioned 
in the M a g a z i n e  for December, the Frontino 
and Bolivia and the Marmajito companies 
have now been amalgamated under the title 
of the Frontino Gold Mines, Ltd., the chair­
man of the two companies occupying a 
similar position in the amalgamated under­
taking.

Mining Hazards and Losses
Members who attended the January 

meeting of the Institution had a most 
interesting evening, the two papers down for 
introduction and discussion treating widely 
different aspects of mining. The first, by 
P. J. Crowle, was “ Notes on Ground Move­
ments and Methods of Support in Deep 
Mines (The Kolar Gold Field) ” and the 
second, by G. W. Eaton Turner “ Losses 
in Extracting Ore from Mines.” In the 
absence of the authors abroad, the first 
paper was introduced by Mr. T. Pryor 
and the second by Mr. J. S. Watkins.

The dangers of deep mining—a problem 
becoming increasingly important as the 
shallower depths of our present mines become 
exhausted and one which, as Professor 
Lawn pointed out in the discussion, had not 
confronted miners of other days—were 
plainly shown by the first paper. The 
author explains that his notes on ground 
movements are the results of observations 
made during a long period of close contact 
with deep mining operations. His experience 
goes to show that the movements observed 
on the Kolar field do not conform to any 
law, although it might be observed that they 
are ruled by the various conditions brought 
out in the paper and cannot by any means 
be regarded as haphazard. For those 
unacquainted with the Kolar field it should 
be stated that the gold-bearing quartz 
reefs that are being worked are located in 
a belt of schists and that the plane of the 
lode is parallel to the foliation of the country. 
Although the rock is apparently massive, 
it embodies three distinct planes of weakness, 
the more prominent being the foliation 
planes, which are intersected at right angles 
by horizontal joint planes, while a third set 
of planes appear to run parallel to the ore 
shoots. The lode system is complicated 
by numerous faults and it is in the neighbour­
hood of some of these that movements most 
frequently occur, owing possibly to the fact 
that the ground is already in an unstable 
state. The problem of supporting the 
working places as the ore is removed becomes

increasingly important with depth. The 
early method of support by ordinary timber 
stulls was replaced by compressible pack- 
walls and pigstys, but as some of the larger 
excavations were extended to still greater 
depths it was finally decided to replace 
the pack-walls by granite packs. An 
abundant supply of granite was available at 
the surface and this could be quarried by 
fire-setting methods and broken into blocks 
at a reasonable cost. The supports now in 
use consist of granite pack-walls built up 
from pigsty foundations, the latter con­
structed of round poles, filled with 
granite blocks. Since the system has been 
introduced there has been a marked diminu­
tion in the number of face-bursts. To those 
used only to shallow mines the author’s 
notes on movements at these depths are 
amazing. He shows that an initial spring 
or expansion of the reef walls towards the 
excavations occurs simultaneously with the 
removal of each portion of reef and this 
happens before any support can be placed 
in position. Hanging-wall sag follows 
immediately and a considerable amount of 
closure therefore takes place before any 
support can resist the movement and until 
such resistance becomes effective face 
bursting is likely to occur. One might echo 
the opinion of Mr. Brodigan, who, during 
the discussion revealed that his ideas on 
safe mining had been rudely shocked by 
the author’s revelations, and, with him, 
congratulate those concerned on the 
magnificent way in which such a difficult 
problem had been tackled. Other con­
tributions to the discussion were made by 
Messrs. S. Taylor and J. Norman Wynne. 
Mr. Pryor’s introduction of the paper was 
admirable and his reminder that it dealt 
rather with the prevention of rock-bursts on 
this field than on their causes was timely.

The paper of Mr. Eaton Turner, as already 
remarked, covers an entirely different 
subject. Dealing with ore losses during 
mining, the author considers that five causes 
are mainly responsible for them. First, a 
part of the ore, such as fines, does not leave 
the mine ; secondly, valueless rock is mixed 
with the ore and sent to the m ill; thirdly, 
material detrimental to treatment is sent 
to the m ill; fourthly, a part of the ore is 
unsuitable for treatment ; and fifthly, ore 
is lost by theft. Among the important points 
brought out in this paper attention should 
be drawn to its condemnation of that state 
of affairs, so often apparent in mines where
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there is a continual struggle to keep pace 
with the mill, whereby a certain proportion 
of waste rock is included in the ore sent from 
the mine in order to swell tallies or lower 
cost-per-ton figures. In this connexion 
the author reminds us that shift-rivalry 
is also apt to modify ideas as to what is or 
is not ore. The paper undoubtedly contains 
suggestions worthy of consideration, al­
though many may be in agreement with 
Professor Louis that the author has not 
apparently heard of the magnetic separation 
of tramp iron. Many useful points arose 
from the discussion, in which Professor 
Lawn, Dr. Cullen, and Messrs. Bensusan, 
Brodigan, Palmer, and Hutchinson also took 
part.

The Silver Problem
The serious decline in the price of silver 

continues, the posting of new record lowest 
quotations becoming a frequent occurrence, 
and the difference in price between silver 
and gold is now greater than it has ever 
been. The reason for the continued fall 
in price and for the increasing disparity 
when compared with standard gold are not 
far to seek, there being a growing abundance 
of the one and 'an increasing scarcity of the 
other. Not only are the reasons for silver’s 
decline obvious, but the results are equally 
so, the most important being the colossal 
depreciation in the wealth of those Eastern 
countries which have, in face of the scramble 
to adopt the gold standard, retained their 
silver currencies and have, in consequence, 
lost so much of their power to purchase. 
It is also evident that the efforts of the Indian 
Government to change from its gold exchange 
standard to a purely gold standard have 
constituted a major factor in the serious fall 
which has occurred in the last twelve months. 
The sale of large quantities of silver in order 
to purchase gold is to treat the former as a 
commodity and to treat as a commodity 
a metal which is the currency standard for 
a portion of the world is questionable policy.

The industrial progress of mankind has 
entailed several changes in standards of 
value and exchange. The metallic standards 
have been successively copper, silver, and 
gold, the movement in each case being 
up the scale of metals. The adoption of 
the gold standard by Germany after the 
Franco-Prussian war was followed by other 
countries and, although bi-metallism was 
strongly supported for a few years, the 
continued fall in silver influenced the Indian

Government to suspend its free coinage 
and ultimately to adopt the gold exchange 
standard based on sterling. Silver 
demonetized by the great powers has forced 
it into the commodity market, the nations 
wealthy enough to support the gold standard 
ignoring the need of their poorer neighbours 
for a lower standard. Nickel and copper 
coins, slowly and painfully acquired by the 
East African native and hoarded in his hut, 
are of no value after a fire, whereas with 
a silver currency and a fixed silver price 
his savings would still have a realizable 
value. The imposition of a gold standard 
on such people is somewhat premature.

So much for the present situation and 
the circumstances which have brought it 
about. W hat is of more concern, however, 
is what can be done to restore silver values. 
In an address on “ The Rehabilitation of 
Silver,” given recently at a luncheon of 
the Royal Empire Society, Mr. J. F. Darling 
endeavoured to show how the British Empire, 
by virtue of its position as the most important 
gold producer in the world, could bring about 
the restoration of silver values. Briefly it 
may be said that he suggested that the 
Empire’s gold might be pooled or rationalized 
and the Empire itself become a buyer of gold 
and silver a t minimum prices. Sufficient 
gold would be retained to cover the silver 
holding, the Empire, if necessary, raising 
the price of gold in order to do this. The 
mechanism of this scheme would lie in the 
formation of an Imperial super-bank, which 
would take over the Empire’s resources of 
gold and silver, paying for them in its own 
currency, to be known as Rex. While not 
venturing to criticize Mr. Darling’s far- 
reaching scheme, it is difficult to understand 
what there is against the standardization 
of silver itself, unless it be what Mr. Darling, 
quoting an American banker, describes as 
“ the gold m entality” which seems to rule 
the present economic world. It has been 
pointed out, however, that such an enormous 
business has been developed in silver dealing 
which would be destroyed by any fixation 
of price that the interests concerned would 
do all in their power to oppose any change 
in the present system. Be that as it may, 
notice might well be taken of the suggestion 
put forward by Mr. Brownell, of the American 
Smelting and Refining Co., tha t an inter­
national understanding was needed by which 
there would be an agreed price for silver, 
below which governments would buy, selling 
when the price rose a certain amount
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above the agreed figure. Such a “ gentle­
man s agreem ent” might meet with more 
approval than a suggestion for actual 
price fixation.

East African Communications
The development of communications in 

East Africa was further advanced when 
the Governor of Uganda opened the new 
bridge over the Victoria Nile at Jin ja on 
January 14. This marks the completion

extension by steamer service to Karonga, 
Fort Hill, and Fife. These last-named links 
are regarded in some quarters as. a means 
of connecting Dar es Salaam with the 
Northern Rhodesian and Congo copper fields 
and their sponsors hope for the capture of 
much heavy mineral traffic in consequence, 
although it is difficult to see how the east 
coast route can hope to compete with that 
which will be available to the Atlantic 
when the Benguela railway reaches Tshilongo. 
Other developments indicated on the map,

E a s t  A f r ic a n  R a il w a y  C o m m u n ic a t io n s .

of the direct rail route from Mombasa to 
Kampala. The occasion affords an oppor­
tunity for a brief survey of present and 
contemplated railway communications in 
this part of the continent.

In several recent issues of the M a g a z in e  
short notes have been given which have 
drawn attention to specific extensions of 
the existing railway systems which have been 
suggested. It is now possible to co-ordinate 
these, and this has been done in the 
accompanying sketch map. Thus the pro­
posed extension of the railway from Kampala 
to Kasindi with the subsequent connexion 
with Stanleyville is indicated, as are also 
the alternative proposals for lines south­
ward from Dodoma to Iringa or from Kilosa 
to Ifakara, with an ultimate connexion 
with Manda, on Lake Nyasa, and a possible

and to which reference has been already 
made in these columns, are for the alternative 
links between the Central and Tanga railways, 
either from Kilosa to Mombo or from 
Dodoma to Arusha.

The dream of Rhodes was for the Cape- 
Cairo railway route and gradually links are 
being forged which may ultimately complete 
the desired chain. The configuration of the 
African continent is such, however, that 
all the natural railway routes are east-west 
rather than north-south and these short 
routes to the sea are more likely to be 
completed at an early date than the more 
ambitious line from the Cape to Cairo, 
which over so much of its central and 
northern route must cover enormous tracts 
of what will never be “ white man’s 
country.”



R E V IE W  O F  M IN IN G
Introduction. — Although conditions 

show little sign of improvement, there is 
abroad a spirit of cautious optimism, possibly 
awakened by the feeling that as things 
cannot become much worse there is a 
prospect of them becoming better. At any 
rate, the evident intention of Malaya 
seriously to tackle the tin situation is in 
the direction of creating that confidence 
which is so badly needed at present.

Transvaal.—The output of gold on the 
Rand for January was 873,872 oz. and in 
outside districts 40,704 oz., making a total 
of 914,576 oz., as compared with 908,492 oz. 
in December. The number of natives 
employed on the gold mines at the end of the 
month totalled 209,442, as compared with 
203,473 at the end of December.

The quarterly reports of the companies 
operating on the Rand have in many in­
stances given encouraging advice with respect 
to ore reserves. In the case of the East Rand 
subsidiaries of the Anglo American Corpora­
tion increases are shown by all four mines, 
particularly in the Springs and the Dagga- 
fontein. The estimate for Daggafontein shows 
a growth of 200,000 tons since the interim 
estimate was made two months previously 
and now stands at 1,233,802 tons, averaging 
8-37 dwt. over a stoping width of 43-93 in. 
The designs for the reduction plant at this 
mine, which will have an initial capacity of
50.000 tons per month, are nearing comple­
tion and some orders have already been 
placed. Large increases in ore reserves 
have also been reported by East Geduld 
Mines, where there are now developed
3.900.000 tons of ore, averaging 7-0 dwt. over 
58 in., and by the Durban Roodepoort Deep.

At an extraordinary general meeting of 
Village Deep, Ltd, to be held following the 
general meeting in April, it will be recom­
mended that the capital be further reduced 
by the repayment of 4s. 6d. per share out of 
the proceeds of realization of assets, which is 
still proceeding.

The reduction in capital of the Ferreira 
Estate Company to £154,212 in 16s. shares 
and the return of 4s. per share in cash 
sanctioned by shareholders in November 
last has now been confirmed by the Supreme 
Court of the Union and the repayment has 
been made this month.

The board of Sub Nigel, Ltd., have found it 
necessary to deny a rumour that the company 
contemplated the issue of new shares for cash 
or for the acquisition of further properties.

Diamonds.—The report of De Beers 
Consolidated to June 30 last states that the 
accounts show no improvement in diamond 
sales. During the year no mining was done 
at the De Beers or Kimberley mines, but 
4,862,173 loads of blue ground, averaging 
approximately 0-23 carat per load, was 
hoisted from the Wesselton, Bultfontein, 
and Dutoitspan mines. It is suggested that 
any improvement in the diamond situation 
is contingent upon a revival of general pros­
perity, coupled with the judicious control of 
output and sales. Meanwhile a five day 
working week is to be adopted from March 1.

During the year ended October 31 last the 
Premier (Transvaal) Diamond Mining Com­
pany mined 4,472,155 loads of blue ground 
and produced 700,943 carats. The develop­
ment of the 610 ft. level was completed 
early in the year and the quantity of blue 
ground in sight above that level is estimated 
to be 14,000,000 loads. The profit for the 
year was £13,102.

Owing to the state of the diamond market, 
Namaqua Diamonds, Ltd., has decided 
to close down its properties.

Southern Rhodesia.—The output of 
gold from Southern Rhodesia during 
December last was 46,485 oz., as compared 
with 44,351 oz. for the previous month and
46,829 oz. for December, 1929. Other 
outputs for December were : Silver, 5,369 oz ; 
copper, 103 tons ; coal, 70,349 tons ; chrome 
ore, 8,709 tons ; asbestos, 2,323 to n s ; 
mica, 13 tons ; tin, 1 ton.

Northern Rhodesia.—Recent boring 
on the property of the Rhodesia-Katanga 
Company has established the occurrence of 
payable ore 1J mile south of Kansanshi hill. 
Bore-hole G. 1 at this point cut a series of 
highly sulphidic beds, with pyrrhotite and 
chalcopyrite, which from 193 to 202 feet in 
depth assayed 3-52% copper. The hole is, 
however, south of the gabbro dyke and 920 
yards from the nearest bore-hole, so that 
further work is necessary to establish 
connexion with the known mine minerali­
zation.

The curtailment of development on the 
Northern Rhodesian copper mines in view of 
the present low price of the metal is having a 
serious effect on the employment situation. 
The Bwana M’Kubwa mine has been closed 
down, 250 white employees being paid off, 
and it is expected that the N’Changa mine 
will discharge 100 men. The authorities 
have been warned of the position and it is 
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announced that the Governor of Northern 
Rhodesia has notified his intention of visiting 
the copper belt and desires to meet a deputa­
tion of the miners.

The Rhodesian Broken Hill Development 
Company has announced that their vanadium 
plant is now in operation and producing 
hydrated vanadic oxide. The output during 
January amounted to 10 tons of 90% V20 5.

Uganda.—An extraordinary general meet­
ing of Kagera (Uganda) Tinfields, held last 
month, resolved that the capital be increased 
by the creation of £25,000 6% cumulative 
convertible preference shares of 5s. each and 
these new shares have since been issued. 
A progress report also issued last month 
stated that the output of tin concentrates 
had been maintained at 28 tons per month 
for the last four months of 1930, bringing 
the total output for the 11J months’ working 
to 328 tons, as compared with 312 tons in
1929. The opening of a new port on the 
Kagera River is being rapidly advanced by 
the administrative authorities and this 
will reduce the road transport from the 
Mwirasandu mine from 173 miles to 73 
miles. The new plant, preparations for the 
erection of which are proceeding, will enter 
by this new port.

Gold Coast.—The report of the Ashanti 
Goldfields Corporation for the year ended 
September 30 last shows that ore reserves 
have increased by 17,400 tons to 607,600 tons, 
the grade decreasing 0-5 dwt. to 24-7 dwt. 
The milling of 124,200 tons of ore yielded 
144,470 oz. gold and 8,509 oz. silver. The net 
profit for the period under review was 
£320,561. Particulars of dividends paid by 
the company and of the intention to capitalize 
a portion of the reserves were given here last 
month. At the annual meeting held this 
month a summary was given of Dr. 
Maclaren’s report on the property, in which 
he has expressed the opinion that so long as 
geological conditions remain unaltered the 
ore may be expected to persist downward— 
“ at any rate to the comparatively shallow 
depths attainable by mining.”

During the year ended June 30 last 
Morkwa, Ltd., succeeded in establishing its 
rights to the Mansu properties and since 
September, 1929, the areas have been re­
valued and further prospected. A plant is to 
be erected on the most promising part of the 
property when funds are available, but the 
time is not yet considered opportune for 
a capital issue. Expenditure during the 
period under review absorbed £5,815.

The report of the Geological Survey for the

year 1929-30 announces the discovery of a 
large deposit of bauxite capping the hills to 
the north-east of Asempanaiye in the north­
west Sefwi district. The quantity of good 
quality bauxite is estimated at some 20 
million tons.

Australia.—The report of Mount Isa 
Mines, Ltd., for the eighteen months ended 
June 30 last estimates the ore reserves 
available at 30,554,000 tons of lead- 
zinc-silver ore. Since the last report the 
main ore shaft, the man and supply shaft, 
and the Rio Grande shaft have been sunk 
to the main haulage level and the Davidson 
and man shafts have been connected. The 
progress of the connexion of the other 
shafts by the main haulage has been delayed 
by water troubles. The construction of the 
treatment plant is rapidly approaching 
completion.

Western New South Wales Electric Power 
Proprietary, Ltd., was registered in Victoria 
on August 25 last and has since been 
registered as a foreign company in New 
South Wales, the capital being £750,000 
in £1 shares, of which 500,000 have been 
taken up by North Broken Hill, Ltd., 
Broken Hill South, Ltd., and the Zinc 
Corporation, Ltd. The company was formed 
for the purpose of erecting a central power 
station operated by crude-oil Diesel engines, 
which would supersede the existing system 
of separate stations for the supply of power 
and compressed air to the Broken Hill 
mines. The issue is now announced by 
the power company of £700,000 8%
debentures, of which £250,000 have been 
taken up by the three companies named, 
these having underwritten the issue.

After a period of doubt, it was announced 
last month that the miners on the Broken 
Hill field had decided conditionally to accept 
the terms offered by the companies and 
productive operations have been re-started. 
Meanwhile the Electrolytic Zinc Company 
of Australasia and the Broken Hill South 
Company have both decided to postpone 
the payment of the customary half-yearly 
dividend.

Prospecting activities in the Larkinville 
alluvial field, near Widgiemooltha, on the 
Coolgardie-Norseman railway, resulted last 
month in the discovery of a nugget weighing 
l,135f oz., which has since been bought by 
the Western Australian Government and 
is to be sent to London for exhibition. 
Reports that gold-bqaring veins had also 
been discovered on the field have so far not 
been confirmed.
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An announcement made last month stated 
that the Broken Hill Proprietary Company 
had asked the government whether technical 
assistance would be available if the company 
extended its operations into Western 
Australia. The reply was in the affirmative.

The firm of A. Victor Leggo and Co., 
of Victoria, which has chemical works at 
Yarraville and metallurgical plant at Bendigo, 
has announced that it will erect an arsenic 
condensation plant near the Wiluna mine, 
to utilize waste gases of the Wiluna 
roaster.

New Guinea.—The report of New Guinea 
Goldfields, Ltd., for the period ended 
September 30 last shows that work has so 
far been confined to proving the extension 
of the main mineralized zone. Two valuable 
lodes have been discovered and diamond 
drilling is in progress to test them at depth. 
On the lower area two other ore-bodies 
have been discovered and the erection of 
plant is now under consideration.

India.—A rock-burst of some severity 
occurred on the Ooregum mine last month 
in a stoping section between the 63rd and 
69th levels. The accident resulted in the 
death of 11 men, 56 more being injured. 
The shaft was not damaged, but, several 
levels being blocked, output was temporarily 
affected.

Burma.—The report of Mawchi Mines, 
Ltd., for the year ended December 31, 1929, 
shows that operations at the mine were 
mainly concentrated on development and the 
installation of the new plant and machinery. 
No mining or milling of ore was done during 
the year, but 629^ tons of concentrates was 
purchased from native workers. Milling was 
resumed in February last and up to the end 
of October 33,581 tons of ore was treated, 
producing 1,587 tons of concentrates. No. 2 
main cross-cut was completed in July last 
and the second hydro-electric power station 
in December. In view of the present state 
of the metal markets no attem pt has been 
made to develop new ore or to expand the 
scale of operations.

Malaya.—The crisis in the tin-mining 
industry has had a disastrous effect on the 
affairs of the Perak River Hydro-Electric 
Power Co., Ltd., but a scheme has been 
approved whereby a partial moratorium as 
regards certain fixed charges will come into 
operation. This scheme has also received 
the approval of the Treasury and of the 
Government of the F.M.S. On the mining 
fields it has been stated that while the

practical advantages of electric power are 
becoming better understood, the company s 
scale and method of charging are open to 
very serious objections as applied to con­
ditions prevalent in open-cast mining and 
may lead to some mines abandoning use 
of the company’s power. It is pointed 
out that the only satisfactory basis on which 
costs can be charged to most of the mines 
on the field, excluding dredges, is on the 
actual units of power consumed and that 
the power company would do well to give 
this subject the most urgent consideration.

Venezuela.—A progress report issued by 
New Goldfields of Venezuela, Ltd., states 
that during the period December 7 to 
January 18 5,316 tons of ore was milled 
and 1,991 oz. of gold recovered. I t  is stated 
that the transfer of the Bolivar Venezuela 
property of the company should be completed 
this month.

Panama.—Shareholders of Panama 
Corporation have been informed on the 
return of Mr. V. F. Stanley Low, the con­
sulting engineer, of im portant developments 
on the company’s properties. The new reef 
at Penon, north of the Mina Blanca lode, 
is considered important, bulk samples 
assaying 22 dwt. gold per ton. This lode 
has been traced for 1,500 ft. On the latest 
concession granted to the corporation a lode 
has been discovered on the main road from 
Panama to Santiago, the vein, which at 
the point of intersection assays 17-2 dwt. 
per ton, having been traced over 3 miles.

Mexico.—At an extraordinary meeting of 
Buena Tierra Mining held last month 
it was resolved that the date of repayment 
of the £66,000 10% 5-year notes, previously 
postponed to February 1, 1931, should be 
further extended to February 1, 1936.

Yukon.—At the request of a number of 
shareholders of the Yukon Consolidated 
the Canadian Government has appointed an 
inspector to investigate its affairs.

Germany.—Following the exchange of 
shares which took place last August between 
the Amalgamated Metal Corporation, Metall- 
gesellschaft, and the Société Générale des 
Minerais, it is announced that Messrs. O. 
Lyttelton and W. Gardner have been elected 
to the advisory board of Metallgesellschaft.

Turner and Ne wall.—During the year 
ended September 30 last the profits of 
Turner and Newall were £829,768, of which 
£645,643 was distributed as dividends, equal 
to 11|%  on the ordinary shares.



T H E  GOLD MINES OF TH E FRONTINO & BOLIVIA 
AND ASSOCIATED COMPANIES.

By W .  H . R U N D A L L ,  M .I .M .M .,  A .M .I .C .E .

The author describes the activities on these old-established Colombian properties.

Granada. This company held areas at 
'Frontino and at Remedios, about 130 miles 
distant one from the other. In 1866 the 
name of the company was changed to 
Frontino and Bolivia and, although there 
have been various reconstructions and 
the Frontino property was relinquished 
many years ago, the company has retained 
this name up to the present day. The last 
reconstruction took place in 1911 and in 
1920 a subsidiary company was formed to 
re-open one of the old abandoned mines on 
the company’s area under the name of the 
Marmajito Mines, Ltd.

During the Frontino Company’s history 
many mines have been worked at different 
points within the large area held and very 
primitive methods were employed for the 
first fifty years of the company’s existence, 
that is to say until the beginning of the 
present century. The lodes were opened up 
by adits and worked to such depths only as 
natural drainage by this means could be 
readily obtained. For the reduction of the 
ore native-made stamp mills with wooden 
camshafts, wooden stems, and cast iron 
heads and dies, driven by water-wheels, 
were used. The gold and the sulphide 
minerals, caught on blanket strakes, were 
panned with mercury to collect the gold 
and the sulphides were passed to “ arrastras ” 
for fine grinding and the amalgamation of 
the very finely-divided gold they contained. 
At one time as many as twenty of these small 
native mills are said to have been in opera­
tion, each contributing its quota to the 
company’s output. Adequate supervision 
of these many small units by a limited 
European staff must have been almost 
impossible.

This, however, is ancient history and work 
for many years has been confined to two or 
three mines only, fully equipped with 
pumping and hoisting machinery and up-to- 
date reduction and cyanide plants. At the 
date of writing two mines only are being 
worked, the Silencio, owned by the 
Frontino & Bolivia Company, and the 
Marmajito, owned by the Marmajito 
Mines, Ltd., half the issued capital of which 
is owned by the former company. The mines 
lie at an elevation averaging about 2,500 ft. 
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In the M a g a z i n e  for last September 
Mr. R. S. Botsford gave an interesting 
account of conditions in the Republic of 
Colombia generally and of hydraulic mining 
in the State of Antioquia. The gold-bearing 
alluvials of that State occur along the course 
of the Porce River, as it is called in its upper 
reaches, and the Nechi River, as it is called 
further down, just before its junction with the 
Cauca, a tributary of the great Magdalena 
River. The Magdalena, which flows almost 
due north, is navigable for steamers of small 
draught for some 500 miles from Barran- 
quilla, the principal port and distributing 
centre of the Republic, and is the main 
channel of communication between the 
northern coast and the principal centres of 
business and industry such as Medellin and 
Bogota, the capital.

The main watershed between the Magda­
lena and its tributary the Cauca is known 
as the Cordillera Central, which may be 
considered the northern limit of the great 
mountain chain of the Andes, and it is along 
this Cordillera Central, in the States of 
Antioquia and Tolima, that the mineral 
wealth of gold, silver, copper, iron, and coal 
is distributed. Owing to the difficult nature 
of the country, lack of means of communica­
tion, and the high cost of transport, only the 
precious metals offer any attraction from an 
economic standpoint. These latter, parti­
cularly gold, were utilized by the Indians 
long before the Spanish Conquest and a 
wealth of gold was abstracted from the 
graves of old Indian chieftains by the 
Spaniards, as well as from the alluvial 
gravels.

One of the oldest gold mining companies 
in the City of London is the Frontino & 
Bolivia, which holds a large mineral bearing 
area granted in perpetuity by the Colombian 
Government. The location is shown on the 
accompanying map (Fig. 1), under the name 
of La Salada. It lies some 300 miles south 
of Barranquilla and about 100 miles north­
east of Medellin, the capital of the State of 
Antioquia. The small towns of Remedios 
and Segovia are located mainly within this 
area. Tlie first joint stock company to 
work the mines was formed in London 
in 1852 under the name of La Nueva
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F i g . 1.— S k e t c h  M a p  s h o w in g  L o c a t io n  o f  F r o n t in o  P r o p e r t i e s .

in the heart of the tropics. Nevertheless, 
the climate is quite agreeable, the nights 
being cool—so cool that two blankets are 
often necessary during the early part of the 
rainy season. The locality is well watered 
and two mountain streams, the Pocune and 
the Dona Teresa, furnish the power for 
the company’s hydro-electric plants.

The rock formation is almost entirely 
granite, as the overlying schists and lime­
stones have been eroded away over much 
the greater part of the area. The gold-bearing 
veins so far worked lie entirely in the granite.

There are three main lode or fissure 
system s: (1) With strike approximately

N.-S. and dip flat to the East, (2) with strike 
N.W.-S.E. and dip flat to the N.E., and (3) 
with strike N.W.-S.E., but almost vertical 
dip. Work has been done in the past on all 
three of these lode systems. Of the deeper 
and more extensively worked mines, the 
Silencio, the La Salada, the San Nicolas, 
and the Cristales conform to system (1). 
The two latter, the Cristales and the San 
Nicolas, are not on the company’s area, 
but are the property of a Belgian company.

Conforming to system (2) are the Marmajito 
and Tigrito, both the property of tlie Marma­
jito Mines, Ltd. Also several small lodes 
within the company’s area which, according



FEBRUARY, 1931 75

to old records, were very profitably worked 
in the past down to water level.

System (3) is traceable for miles over the 
whole length of the Frontino & Bolivia 
Company’s area and a number of small 
mines have been opened in the past on this 
lode system down to water level, both by 
this company and also by the Sucre Mines, 
Ltd., a London company which after many 
years of prosperity suspended operations 
and with whom negotiations are now pro­
ceeding for the transfer of their areas to the 
Marmajito Mines, Ltd.

Small patches of alluvial and the easily 
worked outcrops of the numerous lodes 
were considerably exploited long before the 
company under reference was formed, since 
in fact the early days of the Spanish conquest. 
The town of Remedios was founded in 1560 
by Capt. Francisco Martinez de Ospina, 
who gave it the name of Nuestra Señora 
de los Remedios. In a history of the State 
of Antioquia, published in Paris in 1885, 
reference to the Remedios district is made. 
The district is referred to in anything but 
cheerful terms ; translated from the original 
Spanish, it reads as follows : “ The abun­
dance of mineral, the introduction of large 
numbers of African slaves to work it, the 
swarms of snakes, jaguars, and other wild 
beasts, and also the prevalence of fever and 
other maladies has thrown over the region 
a cloak of horror and fearful superstition 
that has lasted nearly to the present day.”

Whatever may have been the reputation 
of the Remedios district in the past, there 
is nothing wrong with it in these days. 
Without claiming that it is a health resort 
it may certainly be said to bear favourable 
comparison with most equatorial regions, 
exemplified by the fact that there are several 
European employees of the company who 
have spent over twenty years at the 
mines.

Prior to 1888 the Frontino and Bolivia 
Company’s records are not complete, but 
since that date very complete records are 
available. From 1888 to the present day 
the Silencio mine has been worked con­
tinuously. The Salada mine, which was also 
working in 1888, was abandoned in 1915. 
During the same period, 1888 to 1915, the 
following mines were also worked inter­
m ittently :—The Cecilia, Cordoba, Tigrito, 
and Marmajito, the last mentioned being 
closed in 1911 until it was re-opened as a 
subsidiary company in 1920.

The tonnage milled and value of the bullion

realized by these mines from 1888 up to the 
date of the last annual reports has been :—

A pproxim ate
average

T  ons B ullion  y ie ld
m illed. realized. p er ton. 

S ilen cio  m ine 751,060 ¿2,812,698 /3  14s. Od.
M arm a jito ,, 82,130 “ 383,543 / 4  13s. Od.
Salada ,, 123,350 196,221 ¿1 11s. 9d.
O ther m ines 129,229 226,067 ¿1 15s. Od.

1,085,769 ¿3,618,529

The average yields are approximate only 
for the Silencio and Marmajito mines, as 
in both cases the total bullion realized 
includes the yield from certain old tailings 
dumps, and in the case of the Silencio mine 
the bullion produced by tributors and 
streamers is also included.

F i g . 2 .— S il e n c io  M i n e — M a in  I n c l in e  S h a f t . 
H e a d -f r a m e  b u il t  o n  t h e  s p o t  f r o m  l e n g t h s

O F  OLD P IP IN G .

The “ Other Mines ” referred to in the 
above statement of output and grade were 
worked in the days of primitive treatment of 
the ore in native mills and without the 
cyanidation of the tailings and slimes. The 
average yield per ton of £1 15s. can be taken 
therefore as representing not more than 
60% of the gold content, which would make 
the actual assay value of the ore treated 
about £2 18s. per ton. Similarly at the 
Silencio and La Salada mines for the first 
fifteen years of their life very primitive 
reduction methods were employed and the
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F i g . 3 .— G e n e r a l  V i e w  a t  H e a d  o f  S i l e n c io  
M i n e  M a in  I n c l in e  S h a f t .

average assay value must have been con­
siderably better than that shown.

The Silencio mine has been and still is 
the most extensively worked and the largest 
producer. I t  was for some years—after the 
suspension of operations at the Salada mine 
and before the re-opening of the Marmajito 
mine in 1920—the only mine worked by the

company. A brief description of this mine 
may be of interest.

The lode is a narrow one and, although 
widths up to 5 or 6 ft. occur, the average 
width is about 20 in. only. In spite of this 
the lode is very persistent both along the 
strike and in depth. The dip is about 30° 
from the horizontal. There are numerous 
faults and cross-courses and, though the 
dislocation of the lode by these is often 
very considerable, in the sense that it is 
broken up, irregular, and of little value, 
the actual displacement or “ throw ” is not 
serious. The aggregate length along the 
strike exposed by the underground workings 
is some 3,300 ft. and the bottom level at 
present under development is 2,000 ft. 
in depth on the incline, equivalent to a 
vertical depth of about 1,000 ft. The last 
two levels opened up—namely, the 19 and 20 
—have given improved results both as to 
width and value, particularly south of the 
shaft, where in the upper levels the lode, 
though of better width, was considerably 
under the average in grade. The lode 
contains considerable sulphide mineral, 
pyrites, galena, and blende, and the bulk of 
the gold is carried in the sulphides in a very 
finely divided state—free, not combined.

The main incline shaft (Figs. 2 and 3), 
which has now reached a depth of about 
2,300 ft., has two hoisting compartments for 
the ore and rock and a third compartment for 
the service hoist. This also served for the

F i g . 4 .— S il e n c io  M i n e — M i l l  a n d  Cy a n id e  P l a n t .
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pump column, compressed-air main, electric 
cables, etc. The over-all length of the 
shaft is 20 ft. In view of recent excellent 
developments in depth and in order to 
increase materially the scale of operations 
a second shaft is shortly to be commenced.

Surface and outcrop water is drained off 
by an adit, which follows the lode. Originally 
the shaft was furnished with a Cornish 
pump, but for many years now all pumping 
has been done by direct-coupled, electrically- 
driven turbine pumps. These are driven 
by 200 h.p. motors running at 1,470 r.p.m. 
Two complete units are installed at main 
pumping stations, so that there is always 
one unit in reserve in case of breakdown or 
emergency.

From the mine the ore goes to a sorting 
plant and some 20-25% of waste rock is 
sorted out by hand before the ore passes 
to the mill. This work is done by women, 
who sort out the waste on a revolving table.

The mill (Fig. 4) consists of 10 heads of 
heavy stamps (1,050 lb.) and 30 heads of 
light stamps (450 lb.). Crushing through 20- 
mesh screens, the mill has a capacity of 2,600 
to 2,800 tons per month. Owing, however, 
to shortage of water-power during the dry 
season and wash-outs and other troubles 
during the rains it has seldom been possible 
to run the mill continuously at its full 
capacity. The new hydro-electric scheme 
r e f e r r e d  to later should, however, lead to a

considerable improvement in this respect 
in the future.

The ore offers no special difficulties in 
treatment. About 70% of the gold is 
recovered as amalgam and the remainder 
as precipitate from the cyanide plant. The 
tailings from the stamp mill are classified 
into sands and slimes for separate cyanide 
treatment. The sulphide minerals in the 
sands are concentrated for fine grinding 
and amalgamation by pan and settler and 
the sands after elimination of the sulphides 
go to the sand plant for cyanidation. The 
slimes plant consists of Dorr thickeners and 
agitators. Each ton of slime is agitated 
with 5 or 6 tons of weak cyanide solution 
by means of air under a pressure of from

6 to 9 lb. per sq. in. The bullion recovered 
varies between 600 and 630 fine in gold, 
and the recovery obtained by the reduction 
process is 93% to 94% of the gold contents 
of the ore milled.

Reference has been made to the Marmajito 
mine, belonging to the Marmajito Mines, 
Ltd., a subsidiary of the Frontino & 
Bolivia Company. This company is under 
the same management as the parent company 
and is also dependent on the parent company 
for power, stores, etc. Here also the dip of 
the lode is about 30° from the horizontal 
and the main characteristics of the lode are 
the same as at the Silencio mine, except that 
the average width of the gold-bearing quartz

F i g . 5 .— M a r m a jit o  M i n e — G e n e r a l  V i e w .
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is even less. This, however, is compensated 
by the very high average grade of the ore.

On this mine (Fig. 5) the main incline shaft 
has reached a depth of 1,020 ft. and in the 
No. 9 or lowest level the value of the ore is 
fully maintained, with a tendency to improved 
widths. One point of difference between this 
lode and that a t Silencio is the tendency to 
split into foot and hanging wall branches, 
which complicates the stoping of the ore in 
certain stopes.

Reference has been made to the Cordoba 
and Tigrito mines, formerly worked by the 
company. These adjoin the Marmajito 
mine and are conveniently situated for the 
conveyance of the ore to the Marmajito mill.

proposal is to double the capacity of this 
mill should the re-opening of the Cordoba 
and Tigrito mines meet with the success 
anticipated.

Since the last reconstruction, which took 
place in 1911, the Frontino & Bolivia 
Company has dealt with its profits as follows :

D ebenture in terest paid  . ■ • ¿78,165
D ebentures paid  o f f . . • 11,876
D ebentures purchased in  th e  open

m arket . 11,485
P reference d iv id en ds pa id  44,339
O rdinary d iv id en ds paid  . • ■ 154,000

¿299,865

In addition a second hydro-electric scheme, 
referred to below, has been carried out. This

F i g . 6 .— M a r m a j it o  M i n e  a n d  C y a n id e  P l a n t .

Old records show that very good ore was 
opened up and milled from both these mines 
in the past, particularly the Tigrito, and they 
are to be re-opened shortly. The Tigrito 
will be developed by driving from the 
Marmajito shaft and the Cordoba will be 
explored by re-opening the old Cordoba 
adit for sampling and investigation, with a 
view to planning the development of the 
lode in depth.

The Marmajito mill (Fig. 6) consists of 20 
head of light stamps (450 lb.) and has a 
capacity of 1,000 tons per month. Reduction 
methods are the same as at the Silencio mine, 
except that at present there is no slimes plant 
and the slimes are impounded. A slimes plant 
is now on order in England and should be 
in commission by the end of the year. The

has cost £44,000, the whole of which expen­
diture has been met out of revenue.

H y d r o - E l e c t r i c  P o w e r .—The company 
has now two hydro-electric plants, namely, 
the Pocune and the Dona Teresa. The 
Pocune plant, so named because it utilizes 
the water of the upper reaches of the Pocune 
River, a tributary of the Nechi, consists of a 
masonry dam and a ditch 11 mile in length 
to the pressure box at the head of the power 
pipe. The power pipe is 24 in. in diameter 
at the top, reducing to 22 in. at the bottom, 
and the head of water is 360 ft. at the power 
house. The generating plant consists of 
three units—three 250 k.v.a. alternators 
direct-coupled to three 300 h.p. Pelton 
wheels running at 600 r.p.m. Three phase 
50 cycle, alternating current is generated
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F i g . 7 .— D o ñ a  T e r e s a  P o w e r -S c h e m e , s h o w in g  S e c t io n  o f  t h e  F a l l s  a n d  t h e  P o w e r  P i p e .

at 550 volts and transformed to 11,000 
volts for transmission to the mines, a distance 
of some six miles. This plant was completed 
in 1916 and replaced a smaller plant served 
by the same dam and ditch. During the 
dry season it is not possible to run more 
than two units and sometimes only one for a 
short period before the rains begin.

Owing to the shortage of power during the 
dry season and the increased demand due 
to the re-opening of the Marmajito mine

it became necessary to instal the second 
power scheme, known as the Dona Teresa 
(Figs. 7 and 8). This, which is distant 
some seven miles from the mines, was com­
pleted and put into commission in the spring 
of last year and is located on a stream known 
as the Dona Teresa. A section of this stream, 
with a very rapid fall—370 ft. in half a mile— 
gives an almost ideal site for a power scheme, 
as it has been possible to dispense altogether 
with a ditch to convey the water to the head

phffi' F ig .  8 .— D o ñ a  T e r e s a  P o w e r - S c h e m e — I n t a k e  o f  P o w e r  P ip e .
;ra tea
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of the pipe-line, thus obviating the continual 
expense, particularly during the rainy 
season, of maintaining a ditch in good con­
dition and repairing the wash-outs that are 
almost inevitable after heavy thunderstorms.

The photograph, Fig. 9, shows the very 
ample area of heavy punched plates provided 
at the intake of the pipe-line to prevent 
twigs, leaves, etc., from getting into the 
pipe. This is an essential precaution; 
all accumulation is raked off the screens 
every twelve hours and it is only necessary' 
to see the extent of the accumulation each 
time this is done to realize how essential

F i g . 9 .— D o n a  T e r e s a  P o w e r -S c h e m e , s h o w in g  
S c r e e n s  a t  I n t a k e  o f  P o w e r  P i p e .

full and adequate screening is if trouble is to 
be avoided at the nozzles of the turbines. 

The power pipe is 36 in. in diameter and
1.800 ft. long and without undue loss of head 
due to friction has sufficient capacity for
1.800 h.p. at the power house with an 
effective head of 350 ft. I t is estimated that 
the above power will be available under 
conditions of minimum dry season flow of 
water in the stream.

A power house designed for four units, 
in the first instance has been erected, of which 
two units are installed and running. These 
consist of two Turgo impulse wheels each of 
300 h.p. direct-coupled to two 250 k.v.a. 
alternators running at 750 r.p.m. and 
generating alternating current of the same

phase, cycle, and transmission voltage as at 
the Pocune plant. Two further units 
will be installed shortly. In addition to 
these two hydro-electric plants the company 
has a steam plant at the Silencio mine.

All hoisting is at present done by steam, 
but two electrically driven hoists are now in 
process of shipment to replace the steam 
hoists and when installed should bring about 
an important economy in the cost of hoisting. 
This steam plant consists of two Babcock 
and Wilcox boilers burning firewood brought 
in on mules a t contract rates. In  addition 
to furnishing the steam for the hoists this 
boiler plant can when necessary—during the 
latter part of the dry season, for instance— 
be used to generate electric power. For this 
there are two Beiliss and Morcom high-speed 
engines direct coupled to alternators—one 
unit of 150 k.v.a. and one of 50 k.v.a.

The company has well-equipped work­
shops and a small foundry for both brass 
and iron castings, oxy-acetylene welding 
apparatus, etc., and in addition to all 
ordinary repair and maintenance work 
much is done in the way of reconditioning 
old plant, utilizing old scrap, etc.

T r a n s p o r t . — The remote situation of the 
mines and the high cost and difficulty of 
transport is a factor which greatly influences 
costs and makes difficult any comparison 
with the costs of other gold mines milling 
approximately similar tonnages.

From Barranquilla, the port on the 
Carribean Sea to which all machinery and 
supplies from Europe are shipped, there 
are 275 miles of river transport to Zaragoza 
and then 40 miles by pack mules across very 
mountainous and broken country to the 
mines. Any case or piece of machinery too 
heavy to be transported on mule back has 
to be man-handled from Zaragoza to the 
mines and the cost of doing this is very high. 
All machinery, therefore, has to be section- 
alized as far as possible. Stores, explosives, 
etc., that can be kept down to convenient 
sizes and weights for mule transport cost 
about £8 per ton from Zaragoza to the mines. 
Machinery, rails, and all awkward and heavy 
cargo cost double this.

I t  is not only the cost of transport which 
is so high, but the consequent delay is also 
expensive. During the dry season, when 
conditions as to road transport are at their 
best, the reverse is the case with the river 
transport, and it is not at all unusual for 
the steam-driven flat-bottomed cargo boats 
coming up river to go aground and remain
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aground for weeks until the rains start and 
the rivers rise.

Many people have expressed surprise 
th a t so old established a company has not 
built a properly-graded road fit for motor 
or at any rate wheeled transport from 
Zaragoza to the mines. The reply to this is 
twofold : (1) The company’s only product 
is gold bullion. This does not go to Zaragoza, 
but to Medellin, and six to eight mules 
carry a m onth’s output, and (2) in the very 
broken country through which the road would 
have to pass and taking into account the 
heavy rainfall of 120 in. per annum and 
upwards the annual maintenance only of a 
graded road would exceed the total annual 
cost of the freight from Zaragoza to the mines 
in a normal year.

It has been pointed out that the company 
is working only one or two of the many 
gold-bearing lodes comprised within their 
large property. The writer examined the 
mines in the spring of last year and, in view 
of the favourable report by the companies’ 
consulting engineers which followed and the 
recommendations made, the directors have 
decided to enlarge the scope of the company’s 
operations as financial considerations allow. 
The increased hydro-electric power now 
becoming available, together with an improve­
ment in the supply of labour, are among the

favourable factors to be taken into account 
in connexion with the carrying out of such 
a policy.

In conclusion it should be emphasized 
that now for many years Colombia has been 
free from any serious political troubles 
and it is pleasing also to record that very 
friendly and harmonious relations exist 
between the companies’ officials and the 
various government departments concerned. 
An important programme of road making 
and other public works has been planned 
and is being carried out, as government 
funds allow, with the object of improving 
communications and facilitating the develop­
ment of the country’s resources. Those who 
know the country do not hestiate to affirm 
that the Colombian Government will be 
found in the future, as in the past, willing 
to further to the fullest measure within its 
power the interests of those legitimate 
concerns prepared to develop the mineral 
and other resources of their country.

The writer desires to acknowledge very 
fully the assistance received from Mr. John 
Reed, the general superintendent at the 
mines, and also from Mr. J. J. Truran, 
the secretary of the Frontino & Bolivia 
and associated companies in obtaining and 
co-ordinating the data and details embodied 
in this article.

AERIAL ROPEWAY CALCULATIONS
By G. B R I L L O

In this article the author, having previously described the mechanics of aerial ropeways, gives certain formulae necessary
for the design of such plant.

In a previous article in the last issue of 
the M a g a z i n e  a description was given of 
the parts composing an aerial ropeway and 
some idea of how to work out a rough price 
for a bi-cable plant and its operation. In 
the present article some particulars are 
given of all the necessary formulae, so that 
when certain data have been arrived at, 
such as length and differences in level of the 
line, quality of material to be transported, 
and'capacity per hour on the line, the various 
ropes, driving power, and everything else 
may be calculated to enable a small accurate 
project for an aerial ropeway for the transport 
of m a te r ia ls  to be elaborated. Following the 
line of the first article all the formulae relating 
to the  bi-cable type of ropeway will be given.

U sually the elements that are needed for 
t h e  calculations of an aerial ropeway for the 
t r a n s p o r t  of materials are the following :—
2 - 5

(1) Survey of the Line from Terminal to 
Terminal.—The survey should include the 
cross section of the line and the planimetrical 
route of it. As stated before, it would be 
much better, if possible, to have the route of 
the ropeway in an absolutely straight line, 
as angles increase the first cost and the 
working cost. I t  should be noted that usually 
at the terminals, and at the angles, enough 
space should be provided for the installation 
of stations. As a matter of fact it would 
be advisable to have small contour maps of 
the sites where the stations have to be erected. 
The profile of the line gives the complete 
altimetrical route of it with all the necessary 
levels. Usually these profiles are made to 
the following scale : 1 in. =  100 ft. ; 1 in. =  
150 ft. ; or, 1 in. =  200 ft. In the profile 
as well as in the planimetry of the line, all 
the important crossings such as roads and
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railways, etc., have to be shown, as they 
have to be protected.

(2) Capacity of the Plant.—That is, the 
quantity of materials that has to be trans­
ported per working hour, and number of 
working hours in a day.

(3) Direction of Load.—That is, between 
terminals, whether upwards, downwards, or 
in both directions.

(4). Material.—The nature of it, and its 
weight per cubic foot in the state in which 
it would be carried.

(5) Power Available (if any is necessary).
(6) Reqriirements of the Two End Stations. 

—That is, how the material is to be loaded 
into the carriers and unloaded from them.

In possession of such details it is then 
possible to lay down the following working 
particulars, in which the symbols take the 
place of the actual figures :—

Working Particulars.—Horizontal length 
of the line, D.

Developed length of the line, L.
Difference in level between terminals, H.
Quality of material to be transported.
Weight per cubic foot of the material to 

be transported.
Direction of load.
Carrying capacity per hour, Q.
Carrying capacity of one carrier, q.
Weight of empty carrier, p.
Weight of loaded carrier, P.
Speed of the line in feet per minute, v.
Number of carriers on the line.
Number of carriers at the stations.
Distance between two carriers, d.
The following table, which has been 

calculated by the Italian engineer 
G. Ceretti, gives the capacity of one carrier 
“ q ” when the capacity per hour " Q ” of 
the line is known :—

T a b l e  N o . 1 
C apacity  C apac ity  
p er hour, p er Carrier.

Q q
T m is . Cwts.

5 4
10 5
15 5-5
20 6
30 8
40 9
50 9-5
60 10
70 11
80 12
90 14

100 15
150 22
200 28
250 36
300 40

In order to obtain “ q,” that is, the weight 
of an empty carrier, the following data 
will assist. I t  is known that a carrier is 
composed of three parts, i.e. runner, 
hanger and bucket (or platform). Ih e  
data for platforms are not given here because 
they vary from type to type and can be 
quickly estimated in each case. Instead there 
is given at this point the value of the weights 
of runners, hangers and buckets, of the 
types manufactured by Messrs. Ceretti and 
Tanfani Co., Ltd., of London. The runner 
may have two or four wheels. The two­
wheeled runner is for use up to 18 cwt. of 
load at the pin (including weight of load, 
hanger and bucket, and weight of portion of 
hauling rope between two carriers). Above 
that quantity and up to 1^ tons, a four- 
wheeled carrier is necessary. I t  may be 
assumed that the weight of a two-wheeled 
runner including the locking device is 140 lb., 
whilst the four-wheeled carrier is 340 lb. The 
buckets normally vary from a capacity of 
3-5 to 35 cu. ft. Therefore their weights 
and the weight of the hangers vary 
accordingly. In the following table the 
weight is given of the type of buckets and 
hangers most used, both of light and heavy 
construction.

T a b l e  N o . 2

C apacity W eight of W eight o f
o f B ucket light typ e  o f : heavy typ e  :
in  cu. ft. Bucket. H anger. Bucket. H anger.

lb. lb. lb. lb.
3-5 130 6 6 150 72
5-3 153 70 180 77
7 168 80 198 88

10-5 197 92 237 101
14 2 20 96 270 105
17-5 248 98 3 02 108
21 265 108 326 119
28 354 110 4 20 121
35 400 116 440 127

To obtain now the value of “ P ,” add to the 
value “ p ” (obtained from Table 2) the net 
load of the carrier.

The spacing (distance in feet) between anv 
two carriers is obtained from the following 
formula :—

, 60qv
d =  ~ f T

in which “ q ” and “ Q ” are expressed in lb. 
The number of carriers on the line is obtained 
by dividing “ L ” (developed length of the line) 
by “ d,” whilst the number of carriers a t the 
stations is usually or Txn of the former.

Having now obtained all the working 
particulars, it is possible to proceed with the
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proper calculations of the ropeway. We will 
divide these into five different parts, viz. :—

(1) Calculation of the hauling rope.
(2) Calculation of the driving power (or 

power in excess to absorb).
(3) Calculation of the adherence on the 

driving pulley.
(4) Calculation of the carrying ropes.
(5) Design of the route of the carrying 

rope on the profile of the ground.
C a t . c u l a t i o n  o f  t h e  H a u l i n g  R o p e .—  

First of all the profile of the ground must be 
thoroughly examined. This will give at once 
an idea of the route that the ropes will take, 
and the profile may therefore be divided 
into several regular sections. The sketch 
(Fig. 1) will give an idea of what is meant.

These sections obtained, the following 
should be written :—

Horizontal lengths in feet of each section 
=  1.

The difference in level in feet between the 
two terminals of each section =  h.

The number of carriers on one carrying 
rope in each section =  n.

component of loads is given by the following 
formulae :—

A =  nP sin a (for side hauling loaded 
carriers)

A =  np sin a (for side hauling empty 
carriers)

in which a =  angle of inclination of the line 
in the section considered. I t  being desirable 
to obtain A in lb., “ P ” and “ p ” have to be 
expressed in lb. The component of the 
weight of the hauling rope is given by the 
formula :—

, d i  =  gt-h 
in which gt =  weight per ft. of hauling rope 
in lb.

The friction is given by the formulae :— 
A 2 =  a(nP cos a +  gtl) (for side hauling loaded 

carriers)
A 2 =  a(np cos a -f- g,l) (for side hauling empty 

carriers) 
in which :—
a =  general co-efficient of friction. This 
is equal to :—

0-025 for carriers with brass bushes and 
when driving power is necessary,

Another assumption to be made is the 
weight of the hauling rope which is not yet 
known, but which of course has to be taken 
into consideration. This has to be guessed 
for the time being, but it will be seen that 
with a little experience this will not be a very 
difficult job and that the guessing is not 
very far from accuracy. Anyway, the first 
calculations made will enable one to judge 
with accuracy the second time and then one 
can proceed to amend the calculations. 
Starting from the terminal in which the 
counter-weight of the hauling rope is placed, 
proceed towards the other, calculating for 
both sides of the line the various increments 
of tension which take place in the rope in 
each section, without taking into considera­
tion for the time being the initial tension 
given by the counter-weight. These incre­
ments are : The vertical component of the 
loads, the vertical component of the weight 
of the rope itself, and friction. The vertical

0-01 for carriers with brass bushes and in 
the case of the line being self-propelled, or 
with power in excess,

0-006 for carriers fitted with ball or roller 
bearings, and when driving power is necessary, 

0 • 0025 for carriers fitted with ball or roller 
bearings, but with line self-propelling, or with 
power in excess.

“ P ” and " p ” are expressed in lb.
When these three values for each section, 

and for both sides of' each section have been 
obtained, it will be easy to find the increments 
of tension at the entrance and exit of the 
driving pulley in the following manner. 
Starting from the terminal in which is the 
counter-weight and working towards the 
other one, add or subtract — according 
to whether the gradient is against or in 
favour of the load—the various values of 
A and A i obtained on both sides of the line. 
The values A 2 have always to be added, 
however, in the direction of the loads and
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always subtracted in the opposite one. To 
make this clear : Let us suppose we are
considering a plant with loads running from 
the lower terminal to the upper one. Pro­
ceeding from the former to the latter, and 
for the loaded side of the hauling rope (by 
“ loaded side of the hauling rope ” is meant 
the one which hauls the loaded carriers) 
add or subtract subsequently according 
to their being in favour or against the loads, 
all the various items A and A x previously 
obtained for each section, up to the entrance 
of the driving pulley, bearing in mind that 
all the A 2 (friction figures) are to be added 
in here, being in favour of the load. Thus 
at the entrance of the driving pulley a certain 
value “ S ” is obtained. Then the same is 
done for the unloaded side of the hauling 
rope, bearing in mind that in this case all 
the A 2 figures have to be subtracted because 
they are against the load. At the exit of the 
driving pulley, another value is obtained which 
may be called “ Sx.” To “ S ” and “ S / ’ must 
be added now the initial tension given to the 
hauling rope by the counter-weight, that is, 
half of its value for each side of the said rope. 
Calling “ Ct” the weight in lb. of the counter- 

r
weight, add ~  to both “ S ” and “ Sj,”A
obtaining two new values, i.e. “T ” and “T j” 
respectively which correspond to the real 
tensions of the rope at the exit and entrance 
of the driving pulley.

At this stage, it may be mentioned that 
the weight of the counter-weight should be 

T T
such that the ratio (or should not
exceed 8, for reasons to be explained later. 
Anyway, “ Ct ” is usually not much less, or 
much more, than 2,200 lb.

To the greater of “ T ” and " Tx>” must be 
added, in order to obtain the maximum effort 
of the rope at the driving end, the supple­
mentary tension due to the bending of the 
rope over the main sheave. This supple­
mentary tension is given by the formula :—

3 E -  Q 
8 D

in which :—
|  =  co-efficient of correction introduced by 

Bach into the formula of Rouleaux.
E =  modulus of elasticity of steel =  

30,000,000 lb. 
d =  diameter of wire in in.
D =  diameter of driving pulley in in.
Q =  sectional area of the rope in sq. in.

It is to be noted that the ratio ?  should
d

never be less than 1,000.

Usually it is the case that the final tension 
so obtained is the maximum which takes 
place in the whole line, although sometimes 
it may be that the maximum tension occurs 
in some other part of the line, that is, a t the 
culminating points.

I t  is now possible to calculate if the 
rope chosen is suitable by comparing its 
breaking strain to the maximum effort to 
which it is subjected, bearing in mind that 
the safety factor should be within 6 and 8.

C a l c u l a t i o n  o f  D r i v i n g  P o w e r  ( o r  
P o w e r  i n  E x c e s s  t o  A b s o r b ) .—The peri- 
pherical effort at the main sheave is given 
by subtracting “T ” (tension of the rope at the 
entrance of the sheave) from “ Tx” (tension of 
the rope at the exit of the sheave). If this 
is a positive number, then the effort is to 
be overcome by a motor ; if a negative one, 
the power in excess is to be absorbed by 
brakes.

Let “ Fm ” be the positive value and “ Ff” 
the negative one. The driving power, “ Nm ” 
expressed in h.p. is given by the formulae :—

F m .v  
=  33,000.c

in which :—
v =  speed of line in ft. per min. 
c =  co-efficient of efficiency of driving 

gear =  0-7 to 0-8.
“ F m ” to be expressed in lb.
To the “ N m ” thus obtained, it will be 

necessary to add 2 h.p. for each intermediate 
or angle station.

C a l c u l a t i o n  o f  t h e  A d h e r e n c e  o n  t h e  
M a in  P u l l e y . —The adherence or grip of the 
hauling rope on the groove of the main 
sheave should be such that when the sheave 
in question is in motion or stopped, the 
hauling rope should not slip. Dividing " T ” 
by “ T 1” (or vice versa according to which of 
these is the greater, bearing in mind that the 
greater has to be divided by the lesser) we 
shall obtain a ratio r  which should never 
exceed 8 (the less the better).

- T

F i g . 2.

For winding of the rope on the sheave an 
counter-sheave in “ ring formation ” ;
shown in Fig. 2, the following table will sho 
how many grooves the sheave and counte: 
sheave should have in order to ensure 
reliable grip for the various values of r.
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For winding of the rope in “ cross 
formation ” as shown in Fig. 3, Table 4 
must be consulted.

T a b l e  N o . 3 
N um ber of N um ber of

T grooves on grooves on Rem arks.
up to m ain  sheave. counter-sheave.
1-37 1 - G roove w ithou t  

leather lin ing.
1-7 1 G roove w ith  

leather lin ing.
1-89 2 1 G rooves w ithou t 

leather lin ing.
2-9 2 1 G rooves w ith  

leather lin ing.
2-62 3 2 G rooves w ithout 

leather lin ing.
5 3 2

T a b l e  N o . 4 

N um ber o f N um ber of

G rooves w ith  
leather lining.

T
up to

grooves on 
m ain  sheave.

grooves on 
counter-sheavc.

Rem arks.

2-21 2 1 G rooves w ithout 
leather lin ing.

3-86 2 1 G rooves w ith  
leather lin ing.

3-6 3 2 G rooves w ith ou t 
leather lin ing.

8-8 3 2 G rooves w ith  
leather lin ing.

The above tables have been worked out as 
follows : Main sheaves having 70 in., 80 in., 
and 90 in. in diameter and counter-sheaves 
having 60 in., 70 in., and 80 in. in diameter. 
The author would prefer to have the winding 
of the rope on sheave and counter-sheave as 
in the first example.

C a l c u l a t i o n s  o f  C a r r y i n g  R o p e s .—As 
was noted in the previous article there are 
three types of carrying ropes mainly used, 
i.e. the spiral type, the fully-locked type, and 
the semi-locked type. The circumference in 
inches of the carrying ropes is given by the 
following formulas :—

O =  a V  (P +  g . d ). b (for loaded carrying 
rope)

0 = a  V (p +  g.d).b (for unloaded carry­
ing rope)

in which :—
O =  circumference of carrying ropes in in- 
a =  co-efficient that varies with the type 

of rope, its breaking strain, and the 
factor of safety, i.e. :—

For spiral carrying rope, having a breaking 
strain of 92 tons per sq. in. :—
For a safety factor 3 | . a =  0-0855

3-| . . a =  0-0913
4 a =  0-0946

For locked or semi-locked carrying ropes 
having breaking strain of 76 tons per sq. in . :— 
For a safety factor 3J . a =  0-0913

3 .  . a =  0-0962
,, ,, 4 a =  0-1012

P =  weight of loaded carrier in lb. 
p =  ,, empty carriers in lb.
g =  ,, hauling rope in lb. per ft.
d =  distance in ft. between two carriers, 
b =  co-efhcient that varies in accordance 

with the number of the wheels on 
a carrier, and if the carriers are 
coupled in tandem, i.e.

For 2 wheeled carrier . b =  1 
,, 4 ,, ,, b =  0 • 6 to 0-7
,, two 2 wheeled carriers

in tandem . . b =  0 ■ 55 to 0 • 6
„ two 4 wheeled carriers

in tandem . . b =  0 • 35 to 0 • 4
The above is a formula dictated by 

G. Ceretti which the writer has modified to 
be suitable to English measurements. It 
would take too long here to give all the 
mathematics by which the formula has been 
obtained, for which the reader is directed to 
the standard text-books.

Having obtained the circumference of the 
carrying rope, the value of the counter­
weight must be fixed. This value in lb. is 
given by the following formula :—

C  * _^ “  a +  1-5
in which :—
R  =  breaking strain of the ropes in lb. 
a =  total factor of safety that the rope 

should work.
D e s i g n  o f  t h e  R o u t e  o f  t h e  C a r r y i n g  

R o p e s  o n  t h e  P r o f i l e  o f  t h e  G r o u n d .—  
In the previous article it was explained 
where trestles and intermediate anchorage 
and tension devices are situated, and also 
some idea of their purpose was given. There­
fore, it is known that in order to support the 
ropes along the line, it is necessary to have 
trestles, and that owing to the fact that it is 
not advisable to have a single length of carry­
ing rope greater than 2 miles, intermediate 
anchorage and tension devices should be 
provided. In considering the profile of a 
site where an aerial ropeway is to be erected, 
and the length exceeds 2 miles, the spots
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where the intermediate devices have to be 
placed must first be chosen. Preferably these 
should be on elevated points. Then the 
route of the carrying ropes for each section 
thus obtained must be laid out, bearing in 
mind that in a concave section the rope in 
question disposes itself in a catenary curve 
and that in a convex section a succession of 
trestles should be put in order that each 
trestle may bear a very light angle.

Practically, owing to the fact that the 
catenary curve is very similar to the para­
bolic curve, the latter is taken into con­
sideration for calculation purposes. The 
formulae which give the sag in the middle of 
a span are as follows :—

1 =  horizontal length of span in ft.
L =  developed ,,
T =  tension of carrying rope at the counter­

weight in lb.
In calculating the profile, it is better that 

in the concave section of the profile the so- 
called “ safety parabolic curve ” which is the 
ideal line that will connect the heads of the 
various trestles be worked out. The sag of 
this ideal curve is given by the formula :—

f ¿ j l L L
12 T

in which the symbols have the same meaning 
as described in this item. Also it may be 
the case that the sag is required not only

For unloaded carrying rope :—

For carrying rope loaded with a central 
load “ P ” :—

' f t i  • •')

For carrying rope with load uniformly 
distributed :—

_  (g +  gi) -1.L
8 T

in which :—
f =  sag (measured on the vertical) in the 

middle of the span in ft. 
g =  weight of carrying rope in lb. per ft. of 

length.
gi =  weight in lb. per ft. of the combined 

load of carriers and hauling rope, 
presuming it is distributed uniformly 
along the whole carrying rope.

P =  weight in lb. of the single load including 
carrier and length of hauling rope 
supported.

in the middle of the span, but at any point 
of the span, in order to see if the clearance 
from the ground will be sufficient, and the 
formula for this is the following :—

4f
f 1 = T-2 . X l . X 2

in which :—
fj =  sag along the vertical a t the 

desired point in ft. 
f =  sag in the middle of the span 

as worked out with the help 
of the above said formulae in 
ft.

X I andX 2 =  the horizontal distances in ft.
from the two terminals of 
the span where the sag is 
being calculated.

In the convex section of the profile, however, 
it is desirable to erect a sufficient number of 
trestles to obtain a gradual change of gradient 
of the ropes without loading the said trestles 
too much. On each trestle, the carrying rope, 
either empty or loaded, should always effect 
a positive angle of pressure of which the value 
has to be contained within certain limits.
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We will call “ cf> ” the angle formed by the 
carrying rope only under the action of its 
own weight, and “ i/j ” the one formed when 
fully loaded. From Fig. 4 it will be seen that 
there are four kinds of angles on the trestles, 
that is :—

a =  the angle formed by the cord of 
the two adjacent spans.

/3X and )S2 =  the additional angles formed by 
the tangent to the catenaries 
of the rope.

y 1 and y2 =  the additional angles formed by 
the tangent to the catenaries 
of the loaded rope, presuming 
the load to be uniformly dis­
tributed on the whole length 
of the line.

S =  the additional angle formed by 
the tangent to the catenary 
when a loaded carrier is 
approaching the trestle. There­
fore, it can be written that—

P = Pi +  P2 <f> =  a + P
y =  yx +  y2 ¡/< =  r  +  y +  8

I t will be much quicker and easier to
obtain “ a ” (expressed in radians) graphically 
from the profile, whilst the formulae which 
give the value of " /3,” “ y,” and “ 8 ” 
(expressed in radians) are the following:—

P — g (A +  B)
2T

y =  P (A +  B)
2d.T 

§ =  P 
T

in which :—
g =  weight of rope in lb. per ft.

A and B =  horizontal length of the two spans 
adjacent to the trestles (in ft.). 

T =  tension of the carrying rope in lb. 
P =  weight of the loaded carrier in­

cluding portion of hauling rope 
between two carriers in lb. 

d =  spacing (distance between) two 
carriers in ft.

To obtain “ <f> ” and “ ifj ” (also expressed in 
radians) it is necessary to add arithmetically 
the values obtained above. The accepted 
values are :—

(/) equal to or less than 0-04 to 0-06 (for 
important lines) 

0-06 to 0-1 (for 
ordinary lines) 

if) ,, ,, 0-36
At this stage the reader’s attention must 

be called to the fact that sometimes the

angle formed by the two cords of the adjacent 
span of the trestles is concave. Therefore, 
in this case a should have a negative value, 
i.e. which should be subtracted instead of 
added.

Three different types of shoes are usually 
manufactured, i.e. short, medium and long. 
The short shoes (length of which is from 
2 to 2 | ft.) take angle " ifj” up to 0-17. The 
medium shoe has a length from 2 \ to 3-3 ft., 
and takes angle “ tft” from 0 -17 to 0-26. The 
long shoe has a length from 3-6 to 4 ft., and 
takes “ ifi" from 0-26 to 0-36. The writer 
thinks it may be added that the shoes on a 
trestle should have a slope equal to half the 
algebraic sum of the two slopes of the two 
adjacent spans, these if the said spans are 
approximately equal in length. If the spans 
are unequal, the gradient of the shoe will be 
half the above said sum plus the supplement­
ary slope given by the following formula :—'

(g +  ? ) ( A - B )

IT

in which the symbols have the meaning as 
explained before. Sometimes it happens that 
for a particular condition of the ground, in 
a certain spot, it is not pbssible to have on 
a trestle an angle “ <f> ” (supposing empty 
carrying ropes) as small as 0 ■ 1. In such 
cases therefore special multiple trestles are 
considered, which are steel structures, of
practically the same construction as an 
intermediate stretching device, in which the 
shoes are made' of a long channel iron,
specially shaped and duly curved. In here, 
the hauling rope is supported by batteries 
of rollers.

Before concluding this article a very useful 
formula for the calculation of the weight of 
the anchorage blocks of the carrying ropes 
should be given. Supposing from the 
Fig. 5 “ T ” is the tension on the carrying rope 
(in tons), and “ O ” the centre of gravity of 
the section of the concrete block, then if— 

1 =  distance between the carrying rope and 
the rotating point of the section of
the concrete block in ft. and
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L =  distance between “ O ” and the said 
point of rotation in ft., then 

PL =  1 ■ 5 +  2T1
in which :—
P =  the weight of the concrete block in tons.

The formulae which have been given, of 
course, refer to a bi-cable plant, but the 
formulae for the calculations of a mono-cable 
plant could be easily worked out with the 
help of those given.

THE RECOVERY OF VANADIUM PENTOX1DE 
AT T H E RHODESIA BROKEN HILL

T h e  process here described  for the recovery of vanadium  as pentoxide a t the lead-zinc mines of the R hodesia 
Broken H ill D evelopm ent Com pany is compiled from a report issued by the company.

O r e  D e p o s i t s .  — The ore deposits of 
Rhodesia Broken Hill occur in a dolomitic 
formation and have originated by the 
replacement of susceptible beds in the 
dolomite by cross-cutting mineralizing 
fissures. They take the form of successive 
lenses bearing slightly south of west by 
north of east and dipping steeply to the 
north, conformably to the strike and dip 
of the enclosing dolomite.

The mode of occurrence of the oxidized 
and primary ores is characteristic. The 
more important ore-bodies always consist 
of two parts : A central portion or core of 
massive sulphide ore—zinc blende and 
galena—enclosed within an envelope or 
“shell” of oxidized ore, principally zinc 
silicate.

Zinc silicate is the local designation for 
the bulk of the oxidized ore, which consists 
of quartz, iron oxides and zinc silicate, with 
lesser amounts of zinc carbonate, lead 
carbonate and vanadium minerals. I t is 
very rich, assaying from 30% to 55% of 
zinc and lead combined.

The occurrence of vanadium in the 
oxidized ores is of special interest. The 
rich vanadium ores have a well-defined 
relation to the oxidized ores, being 
developed on the margins of the latter 
and largely in the broken ground between 
the massive oxidized ores and the dolomite 
as well as in open fissures and cavities. 
The whole of the oxidized ores also contain a 
small percentage of vanadium. Descloizite 
with lesser amounts of vanadinite constitute 
the vanadium bearing minerals.

V a n a d iu m  R e c o v e r y .  — The following 
is a description of the process used for 
the recovery of vanadium pentoxide from 
zinc-iron vanadate as used in the works 
of the Rhodesia Broke. Hill Development 
Co., Ltd., Broken Hill, Northern Rhodesia. 
In the M a g a z in e  last month Dr. S. W. Smith

in the concluding instalment of his article 
describing metallurgy in South Africa, as 
observed during the recent tour of the 
Empire Mining and Metallurgical Congress, 
dealt briefly with the plant and operations 
at this mine, but not in any detail with the 
vanadium, an important and valuable 
by-product.

The ores of the Broken Hill zinc-lead 
deposit in Northern Rhodesia contain 
vanadium in the form of descloizite and 
vanadinite. In the extraction of the zinc 
from the ore for electrolytic recovery, the 
vanadium is dissolved and its recovery 
is now effected in the form of fused vanadium 
pentoxide.

The vanadium is precipitated from the 
zinc solution by the addition of dross, calcines, 
or milk of lime, as a zinc or iron vanadate, 
or a mixture thereof, which precipitate is 
subjected to retreatment for the recovery 
of the vanadium in a purified form. The 
precipitate is removed from the solution by 
filtration in pressure filter presses, the 
filtrate being returned to the zinc circuit, 
and the cake washed with water to remove 
most of the soluble zinc. When washing 
is complete, the precipitate is discharged 
from the press and transported to a storage 
bin, whence it is fed together with water 
to a grinding mill where the cake is 
converted to slurry. The mill discharge is 
pumped to storage tanks, in which agitation 
is maintained, and from which pulp is with­
drawn as required to the first stage of 
purification, which is a solution of the 
vanadium values in caustic soda. The 
latter reagent is prepared on the plant by 
reaction between lime and sodium carbonate 
in the well-known manner, and is produced 
as a caustic liquor containing at least 
75 g.p.l. NaOH.

Proportions of vanadate slurry and caustic 
solution depending on the relative density
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and strength, are mixed in an iron tank 
provided with agitation and means of 
steam heating. The temperature is raised 
to nearly 100° C. and agitation is continued 
until the reaction is complete, approximately 
1 to 2 hours. The vanadium dissolves as 
a sodium vanadate and the zinc, iron, etc., 
mostly remain insoluble as hydroxides.

The pulp is then pumped to a filter press 
and the purified solution sent on to the next 
stage of treatment. The residue in the 
press is washed with water and then dis­
charged and transported to a pug-mixing 
machine which delivers into an agitation 
tank where the residue is suspended in 
zinc solution and then pumped back to 
the zinc circuit for recovery of that metal 
and utilization of its basiscity for further 
precipitation purposes.

The sodium vanadate solution is then 
sent to the vanadic hydrate precipitation 
tanks, where sulphuric acid is added until 
free acidity is about 5 g.p.l. H2S04. Steam 
is then turned on and the temperature 
allowed to rise to a maximum about 95° C. 
The solution may be heated prior to addition 
of acid or acid added during heating, which­
ever of the three methods is most convenient. 
Acid is added from time to time as may be 
necessary to maintain at least 5 g.p.l. 
excess, though excess up to 25 g.p.l. can be 
added without detriment. As the tem­
perature rises, the vanadic hydrate will be 
precipitated and maximum precipitation will 
be obtained at boiling point, the final 
temperature of the solution being such as 
to give an economic precipitation con­
sistent with the cost of steam heating. 
Excess of acid generally lowers the pre­
cipitation efficiency, but may give a more 
pure product so the excess acid at which 
the precipitation is conducted is regulated

BOOK REVIEWS
Sedimentary Petrography- By H. B.

M i l n e r .  Second (Revised and Com­
plete) Edition. Cloth, octavo, 514 pages, 
illustrated. Price 21s. London : Thomas 
Murby and Co.

Out of the modest “ Introduction ” to 
the study of detritals, which made its first 
appearance eight years ago, has evolved the 
substantial, well-printed, and very readable 
volume now under review, comprising nearly 
500 pages of concise text-m atter and 181 
illustrations directed to the study and inter­
pretation of sedimentaries in general. About

to be the amount required to produce 
maximum precipitation at the desired purity. 
The residual impurities in the solution 
remain dissolved and the vanadic hydrate 
is practically pure.

When precipitation has reached the desired 
standard, the pulp is filter pressed in a 
wooden framed press. The filtrate is either 
run to waste or is retreated for its vanadium 
content depending on the amount of the 
latter. Such retreatment may be simply 
returning to the zinc circuit at a suitable 
point if the content of other soluble salts 
permit, of may be a precipitation with 
lime, which precipitate would then be 
re-treated in the causticizing step and the 
vanadium recovered in the caustic solution 
during the use of the latter to dissolve 
the vanadium from the zinc vanadate.

The vanadic hydrate precipitate in the 
press is then washed until all soluble salts 
are removed, the wash being used in a 
counter-current manner, and the strong 
wash returned to the precipitation circuit, 
after which the cake is discharged to a bin 
and then fed to a gas-fired melting furnace, 
where first the moisture and combined water 
are drawn off, and then the dehydrated 
material fused. The fused oxide discharges 
more or less continually into moulds, 
from which it is discharged, crushed and 
bagged.

The grade of oxide produced is at least 
90% V20 5 and may be 95% or better. 
I t is practically free from phosphorus and 
sulphur, the balance being made up of 
alkalies, with small amounts of silica and 
iron. The method of treatment has been 
developed by the General Manager, Mr. R. H. 
Stevens, who was responsible for the original 
zinc leaching process, which is now the 
principal interest of the company.

a hundred pages (constituting Ch. V, which 
is new) are devoted to the petrography 
(group characters, types, and modes of 
origin) of the sedimentary rocks, which are 
treated in relation to the problem of 
correlating types from sequence to 
sequence—under conditions, and by methods, 
which are fully described in earlier and later 
chapters.

In such an expansion of the original work, 
we expect to find not only a more detailed 
treatment of basic principles, but also new 
ideas, new techniquS worthy of extended 
trial, and an adequate account of recent 
applications of the subject to academic and
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industrial requirements. The reader is not 
disappointed. Although in respect of both 
treatment and outlook the author admits 
bias in the direction of oil-held routine and 
requirements, this bias is not likely to hinder 
a reader in search of principles elastic enough 
to meet requirements in some other “ held ” 
hardly less specialized—the study of soils, 
for instance ; if the reader be an agricultural 
chemist, or in any way concerned with the 
mineral composition of particular soils, the 
whole of Chapter XI (which is new) is 
"b ia ssed ” in his favour, while all the rest 
of the volume is his in common right. 
Chapter V (also new) is a useful epitome of 
the rules, conventions, etc., by which petro- 
graphical facts of various kinds are
quantitatively assessed and recorded. 
Chapters IX  and X are equally catholic in 
their appeal; they contain a wealth of 
descriptive detail and comment on methods 
applied and results obtained in various
investigations at home and abroad. The 
student who cannot find in this volume what 
he wants in the form of hints and suggestions 
as to methods, etc., must have a weird 
problem in hand, or the problem is quite 
ordinary but rather beyond him.

No effort has been spared by the author 
to supplement text-description of mineral 
species by figures illustrating specific
" h a b i ts ” assumed by mineral grains
according as they have been involved in one 
or more cycles of sedimentation, with varying 
degrees of attrition. Just as “ Ciesar and 
Pompey were very much alike, especially 
Pompey,” so also are figured grains of 
magnetite and ilmenite, epidote and 
monazite, zoisite and clinozoisite, etc. : 
resemblances may involve three or even 
more species. The author, who appreciates 
this difficulty fully, does much in this volume 
to direct the beginner along the right lines 
in this most difficult field of determinative 
mineralogy.

A. B r a m m a l l .

The Metallurgy of the Non-Ferrous 
Metals. By W i l l i a m  G o w l a n d .  
Fourth Edition, revised by C. 0. 
B a n n i s t e r .  Cloth, octavo, 633 pages, 
illustrated. Price 30s. London : 
Charles Griffin and Co.

The late Professor Gowland’s well known 
textbook on the metallurgy of the non- 
ferrous metals has gained such a secure 
position amongst the students of metal­
lurgical engineering, that a cordial welcome

from all quarters is assured to a new edition. 
The arduous task of revision has been very 
ably carried out by Professor C. O. Bannister 
of the Liverpool University in a manner 
which would, certainly, have met with the 
approval of the original author, his former 
teacher.

The general arrangement of the book 
remains unchanged, the various sections 
dealing with each metal in turn, as in the 
previous edition. Professor Bannister has 
made considerable additions to the subject 
matter, but he has pruned the text so 
skilfully that the volume barely exceeds its 
former dimensions. At first glance it may 
seem regrettable that any of Professor 
Gowland’s original material should be 
deleted, but the continual change in the 
practice of metallurgy makes this unavoid­
able if the book is to be brought up to date 
and is not to be expanded to an unwieldy 
size. I t  must be adm itted that Professor 
Bannister might have been far more severe 
in this part of his task without diminishing 
the value of the book to any extent. In 
nearly every case where a portion of the 
original text has been removed, the omission 
is compensated by the inclusion of more 
recent information. In one or two isolated 
instances the reviser has overlooked the 
effect of his alterations on the adjoining 
text. Thus, referring to fireclays on page 6, 
we read that " Alkalies are most injurious, 
seriously increasing the fusibility of clays. 
Two per cent should be the maximum 
permissible. Titanium compounds are 
frequently present in fireclays, but the 
amount (under 2 per cent) has little effect 
on the refractoriness. Mica is similar, 
but much less powerful in its effects.” The 
added reference to the effect of titanium 
breaks the connection between the state­
ments concerning alkalies and mica. Again, 
when speaking of the Cornish tin smelting 
furnaces on page 522, it is stated that the 
hearth " cannot be dropped like that of the 
furnace just described” (i.e. the Pulo Brani 
reverberatory furnace). On referring back, 
however, we find that the description of the 
dropping of the hearth has been omitted from 
the new edition.

Amongst the more important additions 
to the subject m atter of the text, the 
following should be mentioned. In the 
chapter on refractory materials, a summary 
of the properties of silica at different 
temperatures has been included. The section 
dealing with platinum has been consi derably
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altered in order to include references to the 
treatment of the platinum deposits of South 
Africa. To the chapter on cadmium have 
been added two new paragraphs which 
describe the extraction of that metal, by 
wet methods, from flue dust and bag-house 
fume and from the precipitate obtained 
from electrolytic zinc plants. Considerable 
alterations have been made in the final 
chapter on aluminium in order to include 
various items, such as brief references to the 
alloys of aluminium with manganese and 
with silicon, to the preparation of alumina 
by the Hall, Pedersen, and Haglund 
processes, and to the conditions which obtain 
during the “ up ” periods in electrolysing.

The book contains a vast quantity of 
fundamental information in abbreviated 
form, and it should find a place on the book­
shelves of all those who are interested in the 
general study of non-ferrous metallurgy. 
Professor Bannister is to be warmly con­
gratulated on the excellent manner in which 
he has completed his task, and it is to be 
hoped that his assistance will again be 
available when the production of a fifth 
edition is contemplated.

C. W. D a n n a t t .

Tables for the Determination of
Minerals—by means of their physical 
properties, occurrences, and associates. 
By E. H. K r a u s  and W. F. H u n t .  
Cloth, octavo, 266 pages. Price 15s. 
London : McGraw Hill.

Twenty years ago E. H. Kraus and W. F. 
Hunt, professors of mineralogy and petrology 
respectively at the University of Michigan, 
published the first edition of this book,
in which they made lustre and colour the
basis of their determinative tables, with 
further subdivisions based on the streak
and hardness.

The authors rightly maintain that their 
tables have been used with marked success 
for two decades, which clearly demonstrates 
that their original arrangement was sound 
in principle, and practical in its application. 
They have good reason, therefore, in this 
second edition for keeping the original 
tables essentially unchanged. They have, 
however, taken the opportunity of adding 
a very useful table, in which the minerals 
are arranged according to their specific 
gravities.

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

Bergbaumechanik. Text-book for mining 
institutions and hand-book for practical 
mining. By Dipl.-Ing. J. M a e r k s .  
Paper boards, 451 pages, illustrated. 
Price 19.50 marks. B erlin : Julius
Springer.

In this good book the mechanical laws, 
leaving out any detailed abstract treatment, 
are illustrated by the application to mining 
problems. In succession, statics, dynamics, 
elasticity of structural materials, and 
hydraulics, are the subjects taken. Statics 
and dynamics occupy about two-thirds of 
the book while of the remaining third 
hydraulics occupies the greater portion, 
leaving elasticity of materials only a rela­
tively short section. The diagrams through­
out are clear, simple, and convincing, and 
there are actually more diagrams than there 
are pages. The book has no index, but this 
lack is largely made good by a comprehensive 
table of contents. It is put forward by the 
author as a text-book for mining schools and 
as a hand-book useful in mining practice, 
and for both of these purposes it can be 
highly recommended. It is a book on 
mining mechanics of which an English 
equivalent would be much welcomed.

S. J. T r u s c o t t .

Metalliferous Mine Surveying. By
T. G. H a n t o n .  Cloth, octavo, 224 pages, 
illustrated. Price 15s. London : Crosby 
Lockwood and Son.

This book has the same title, about the 
same number of pages, and the same price as 
one by F. Winiberg published in 1925 by 
Mining Publications, Ltd., and reviewed by 
Alex. Richardson in the September, 1925, issue 
of the M a g a z in e .  The printing of the work 
now under review is more openly spaced 
between lines and the diagrams, 82 in 
number, are fewer by 16. The total contents 
are therefore considerably less.

One of the 18 chapters into which the 
subject matter of this book is divided is 
devoted principally to mine plans and 
includes hints about conventional signs, 
isometric plans, and the making of tracings 
and prints. The last page of this chapter 
contains some rather disparaging remarks 
about mine models. This is peculiarly 
unfortunate at a time like the present, when 
the advantageous use of these auxiliary 
endoscopic devices is being so greatly 
extended owing to the rapid growth of a 
proper appreciation.
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The chapter on surface surveys occupies 
seven pages and includes all that is said 
about surface triangulation. The one 
on underground surveys fills only 11 pages. 
Those on vertical connexions and mis­
cellaneous surface surveys cover 10 plus 12 
pages and deal for the most part with 
setting out. Stadia work receives three 
pages at the end of a 28 page chapter on the 
theodolite. Plane tabling is not mentioned, 
nor is Weisbaching.

According to the preface, the object with 
which the book was written was to bring the 
subject of mine surveying up to date. To 
what extent has this ambitious and laudable 
intention been implemented ? The book is 
evidence of an earnest effort to produce 
something really useful to the mine surveyor. 
It is fairly well arranged, written, and illus­
trated ; it has a pleasing and attractive 
appearance, and it will no doubt prove 
helpful to the tiro. Nothing further need 
be said, excepting it would appear that 
the author omitted to give due attention 
to many valuable contributions to the 
literature of mine surveying, including those 
of the late Professor L. H. Cooke, of the 
Royal School of Mines.

F. W. A r m s t r o n g .

Outlines of Physical Geology. By
C h e s t e r  R. L o n g w e l l .  Cloth, octavo, 
vi +  376 pages, illustrated. Price 15s. 
New York : John Wiley & Sons.
London : Chapman & Hall.

The foundations of this book are sub­
stantially the recent third edition of Pirsson 
and Schuchert, that admirable collective 
work to which the present author contributed 
no mean share. This volume, however, 
follows so closely the larger text that it is 
a little difficult to see exactly what purpose 
it fills save as a briefer and perhaps more 
elementary exposition. There are, never­
theless, a number of people to whom 
“ outlines of a subject make a compelling 
psychological appeal, to whom a “ text­
book ” savours of something too learned 
and weighty for digestion, but the serious 
student of geology would scorn such a short 
cut, and to him the advice is unhesitatingly 
given to acquire the larger work. For those 
who desire an easily readable account of 
the earth, the processes of its weathering, 
the action of water and ice, the natural 
history of oceans, lakes, rocks of all kinds, 
earth structures and land-forms, and who

prefer their perusal generously punctuated 
with illustrations, this is the book to get. 
I t  is a typical example of Wiley publications 
of its class, well printed and bound, and is 
not unreasonably priced.

H . B. M i l n e r .

EMF“ Copies of the books, etc., mentioned under the 
heading “ Book R eview s” can be obtained 
through the Technical Bookshop of The M ining  
Magazine, 724, Salisbury H ouse, London, E .C .2 .

NEWS LETTERS
J O H A N N E S B U R G

January 8.
New Kleinfontein’s New Reef.—An

interesting discussion has taken place in the 
Rand Press regarding the new reef which is 
being opened up in the New Kleinfontein 
Co.’s property. The company’s technical 
advisers are of opinion that the reef is not a 
faulted portion of any reef which has hitherto 
been worked, bu t is an undenuded remnant 
of an underlying and geologically older reef. 
The sub outcrop of this reef runs diagonally 
through the lower part of the central 
section of the mine and has been located 
therein at points along some four thousand 
feet between the seventh level at No. 3 
shaft and the sixteenth level a t No. 5 shaft.

Discovery of Banket in Rhodesia.— 
Considerable excitement has been caused in 
the Fort Victoria district, Southern Rhodesia, 
by the rediscovery of a gold-bearing banket 
reef to all appearances identical with that 
of the Witwatersrand. The strike of the new 
reef has been traced for seven miles, and 
forms a continuous unbroken ridge over this 
distance. The reef was actually exposed 
when the road to Zimbabwe was made, 
and can be seen in the cutting now. Its 
strike is approximately east and west, and 
its dip almost vertical, with a slight inclina­
tion towards the south. Samples from this 
reef, it is said, might well have been taken 
from the Rand. In three places where 
opening up has been commenced the width 
of the reef is 7 ft., and its walls are clearly 
defined and strong. The discoverers panned 
samples from the outcrop which showed 
traces of gold and encouraged by this they 
started to sink on the reef. Below the oxidized 
outcrop no traces of gold in the pan could 
be found, but two samples sent to the 
Standard Bank for assay gave results of 
75 and 4-0 dwt. per ton. They continued to 
sink and reached a depth of 12 ft. from surface 
and pannings from this depth again showed
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no traces of gold, but roasted samples 
yielded as much as 10 dwt. in the pan. It 
appears that the gold is contained in iron 
pyrites and until this is oxidized the gold 
does not show in the pan, which probably 
accounts for the fact that the reef has never 
been pegged by any of the numerous pros­
pectors who have gone over it many hundreds 
of times. The discoverers of the reef have- 
pegged several blocks of claims, which they 
have named Rhorand, and they are at present 
developing in a small way with the object of 
proving that the reef goes down and carries 
gold values at depth. They intend having 
an analysis made of the ore, as it contains a 
heavy mineral, most difficult to separate 
from the gold in the pan.

Platinum Disappointments.—Owing to 
the heavy fall in the price of platinum group 
metals public interest in the Transvaal 
platinum industry is practically dead. 
Operations have been suspended by the 
Lydenburg Platinum Areas which has been 
working two dunite pipe occurrences and the 
only mines still producing are the Potgieters- 
rust Platinums, Ltd. and the Waterval 
Platinum Mining Co. These two companies are 
milling rich ore in the Rustenburg district and 
finding it difficult to make ends meet. Both 
companies are in debt. At the annual 
meeting of Potgietersrust Platinums the 
chairman made the following interesting 
statement regarding price stabilization and 
cost of production : “ Negotiations have
been carried on throughout the year towards 
stabilizing the price of platinum. There are 
many factors to contend with, but share­
holders may rest assured that everything 
possible is being done to arrive at an agree­
ment to stabilize the price of the platinum 
group metals.”

Oil Shale Deposits in Natal.—Large 
oil shale deposits in the Impendhle district, 
Natal, are to be developed this year by a 
company that is now being formed in 
Durban. Samples taken from the deposits, 
which are in the vicinity of Underberg, have 
been sent to England, where they have 
yielded excellent results. Analysis shows 
that the shale contains an average of 30 
gallons of crude oil to the ton. The company 
will be called Vergelegen Shale Oil and 
Mineral Company and will have a capital of 
¿15,000. The deposit is a 3 ft. seam which 
appears on both sides of a hill. I t  is thought 
that it is continuous and runs through from 
one side to the other. Plant has been 
ordered, but at present it is proposed only 
to extract oil and to sell it in its crude state.

I t  is expected that about 20 gallons of oil will 
be extracted from each ton of raw material. 
The plant will be capable of distilling 80 tons 
of shale a day, giving an approximate yield 
of 2,400 gallons. I t  is estimated that there 
are over 11,000,000 tons of shale on 12 of the 
claims at Impendhle, so that the supply is 
regarded as almost inexhaustible. As the 
shale occurs in a thick seam in the hillside 
there will be no difficulty in removing it.

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

Mineral Production.—The Department 
of Mines has issued the following estimate 
of the mineral production of British Columbia 
for 1930, compiled by Mr. J. D. Galloway, 
Provincial Mineralogist : Gold, 163,000 oz. ; 
silver, 11,800,000 oz. ; copper, 92,000,000 
lb. ; lead, 320,000,000 lb ; zinc, 250,000,000 
lb .; coal, 1,878,000 tons; structural 
materials and miscellaneous metals and 
minerals to the value of $4,325,000. Total 
value $55,164,515. This compares with a 
production in 1929 of gold, 152,322 oz. ; 
silver, 9,918,800 oz. ; copper, 101,483,857 
lb. ; lead, 302,346,268 lb. ; zinc, 172,096,841 
lb. ; coal, 2,251,252 tons ; and structural 
materials and miscellaneous metals and 
minerals to the value of $5,695,613. The 
large increase in the production of zinc is 
due chiefly to the new lead-slag fuming-plant 
at Tadanac, which was put into operation 
last summer. Besides treating current slag, 
which contains about 17% of zinc, the plant 
is treating a large accumulation of old slag, 
running from 15 to 25% of zinc. The slag 
is tapped into nine-ton pots and conveyed 
by a travelling crane to the fuming furnace, 
which has a capacity of 40 tons ; old slag 
is added and coal dust is blown into the 
slag, raising the temperature to about 
1,800° F. The zinc is reduced to metal, 
oxidized in the upper part of the furnace, 
and the fume after passing through a series 
of cooling devices is collected in bag houses, 
whence it is trammed to the electrolytic 
zinc plant. The treatment is slightly 
different from that of calcined concen­
trate. The plant has a rated capacity of 
50 tons of metallic zinc daily, but by the 
addition of a second furnace and another 
cooling boiler, for which provisions have 
been made in the building, its capacity can 
be doubled. It is understood that the plant 
is likely markedly to change zinc recovery 
practice at Tadanac and that in future rich 
lead-zinc ores will be smelted directly for 
the recovery of silver and lead without any
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previous wet concentration, the zinc being 
subsequently recovered from the slag. A 
considerable quantity of such ore occurs 
in the Sullivan mine, and it is believed that 
this can be treated more economically in 
this way.

Britannia Beach.—Britannia Mining & 
Smelting Company, despite curtailment -of 
production in common with other copper 
producers on this continent toward the end 
of the year, made a new high record with 
an output of approximately 45,000,000 lb. 
of copper in 1930. Mr. C. P. Browning, 
general manager for the company, reports 
that normal development was carried on 
during the year and that special attention 
was paid to the Bluff deposit on the 3,100 
ft. level. At the Chelan mine, near Lucerne, 
in the State of Washington, the company’s 
exploration department carried on develop­
ment until the end of last June when the 
Chelan Copper Mining Company was formed 
as a subsidiary company to take over the 
work and about 100 men have been and are 
employed on underground and surface work, 
with encouraging results. Torbrit Mining 
Company, which is controlled by Britannia 
& Toric Mining Companies, continued the 
development of the Toric mine near Alice 
Arm until the end of last March, when, as 
the important metal in the deposit is silver, 
further work was suspended owing to the 
depressed price of that metal. Howe 
Sound Company, the holding company for 
Britannia, paid regular quarterly dividends 
of $1 per share during last year and is 
believed to be the only company operating 
in British Columbia which was able to 
maintain its usual dividend rate during 1930 
without diminishing its contingent reserve. 
Its dividend distribution during the year 
aggregated $1,984,152.

Portland Canal.—Consolidated Mining 
& Smelting Company of Canada has put 
the 100-ton pilot mill at the Big Missouri 
mine into operation and is gradually tuning 
it up to capacity. The object of the mill, 
as clearly stated by officials of the company, 
is .to determine the value of a wide silicihed 
zone that has been explored by diamond 
drilling, surface, and underground work, 
in the hope that it may prove profitable to 
treat either the whole or a considerable part 
of the deposit in a large mill. In the event 
of this proving to be the case the pilot 
plant will be used to work out a flow-sheet 
for a large mill, probably of 2,000 to 2,500 
tons daily capacity. Assays of samples

.:r that from
from this zone have been so erra stworthy 
them it is impossible to obtain a f Gold
idea as to its average value idend rate 
Mining Company reduced its u • , ,
from I  to 4  lor the la s tg a r t e r  m  las, 
year. The company s g o ld  ^

appreciably less m 1930' than company 
its silver output was m o r e . 1 • r
had slightly to curtail p r o d u c t io n  1 e 
latter part of December by opera mb e 
mine for a six-day, instead of a seven- ay, 
week. This was made necessary by t e 
curtailment of output of copper producers 
tributary to the Tacoma smelter, and 
consequently the smelter was unable to 
take so much siliceous ore.

Boundary. — Consolidated Mining &
Smelting Company of Canada sent a party 
of engineers to make a thorough examination 
and sampling of Granby Consolidated Mining, 
Smelting & Power Company’s Copper 
Mountain mine, and about a week later 
Mr. S. G. Blaylock, vice-president, and Mr. 
W. M. Archibald, vice-president in charge 
of mines, for the company, spent two days 
at the property. Officials of neither company 
have any announcement to make as to the 
significance of these events, but it is well 
known that, if terms satisfactory to both 
companies can be made for the operation of 
the property by Consolidated, that company 
could operate it more cheaply than Granby 
can, as it has been supplying the power for 
its operation through a subsidiary company 
and Canadian Pacific Railway Company, 
which controls Consolidated, provides rail 
service to the mine and mill. In the event 
of Consolidated operating the property 
concentrate would be sent to Tadanac for 
treatment, instead of to Tacoma, and thus 
Consolidated and its friends would get all 
profits obtainable from the operation of the 
mine. Moreover, Consolidated owns claims 
adjoining the Copper Mountain mine and 
these could be worked from that mine and 
the ore could be concentrated in the Allenby 
mill.

Bridge River.—At an extraordinary 
general meeting of Lorne Gold Mines, held 
in Vancouver on January 6, shareholders by 
a large majority voted to decline the offer 
of the Bralco Development and Investment 
Company, an Eastern Canadian company, 
for a controlling interest in the company. 
The final payment of $ 9 5 , 0 0 0  falls due to 
the original owners of the property at the 
end of this month, and they have notified 
the Lorne company that if this payment is
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not met foreclosure proceedings may be 
started. The Bralco company offered to 
provide this sum, and to form a new 
company, 60% of the shares of which were 
to be allotted to it and the remainder to 
the Lome company. Moreover, the Bralco 
company offered to provide funds at 6% 
interest for the operation and equipment of 
the property, such funds and interest 
together with the original $95,000 advanced 
to pay the final payment on the mine to be 
refunded from the first earnings from the 
property. The Lorne company owns the 
Lorne and Coronation mines, situated along 
Cadwallader Creek, and near to the Pioneer 
mine, which now is the second largest gold 
producer in the Province. This is the chief 
reason why the Lorne property is attracting 
the attention of capitalists. The Pioneer 
main vein, however, does not enter the 
Lorne property, as its strike is in a different 
direction. The formation, granodiorite, is 
the same in both properties, and several 
gold-bearing veins have been developed on 
the Lorne property, one to a depth of 660 ft.

T O R O N T O
January 17.

Ontario Gold Production in 1930.—
Gold production for Ontario established a 
new high record in 1930, with a total output 
valued at $35,385,274, exceeding that of the 
previous year by over $2,000,000. According 
to a report issued by the Ontario Department 
of Mines, December was the best month of 
the year and also established a new high 
record for the month. The output from 
both the Porcupine and Kirkland Lake 
camps was the largest of the year, both in 
tonnage and values.

Porcupine.—The seven producing mines 
of this camp yielded bullion valued at 
$1,835,089 from the treatment of 250,950 
tons of ore, as compared with $1,517,137 
from 243,658 tons of ore in November. In 
the course of exploration on the Hollinger 
Consolidated two veins have been cut by 
diamond drilling at 400 ft. below the 2,700 
ft. level, one of them showing high-grade 
ore. During the last few months the mill 
has been handling ore at the rate of 4,600 
tons per day. Much development work was 
done during the past year with satisfactory 
results, ore values throughout the property 
being well sustained and in some sections 
better grades were opened up. Ore reserves 
at the end of 1929 were valued at $46,000,000,

and it is officially stated that the reserves 
at the end of 1930 showed a slight increase. 
The difficulties met with in the earlier stages 
of operation at the new mill of the Dome 
Mines have now been entirely overcome. 
The mill is now running satisfactorily and 
treating ore at its rated capacity of 1,500 
tons a day. A production of $195,000 from
28,829 tons of ore milled is reported by 
Vipond Consolidated for the quarter ended 
December 31. The company has laid out 
an extensive development programme to be 
carried out during the next two years. The 
first step is now under way with the sinking 
of the shaft from the 1,000 to the 1,100 ft. 
level, between which points several new levels 
will be run. On the completion of the shaft 
a cross-cut 2,000 ft. in length will be run 
towards the Porcupine Crown property now 
controlled by Vipond. The mill of the 
McIntyre is handling ore at the rate of 1,500 
tons per day. The tonnage will be increased 
to 2,000 when the new mill goes into opera­
tion in about three months. Operations 
during the year have substantially increased 
the ore reserves. The old No. 7 shaft will 
be sunk to a depth of 4,000 ft. Operation 
immediately below the 3,000 ft. level show 
favourable ore conditions, and it is expected 
that high-grade ore will be encountered at 
depth. Coniaurum has entered the year 
1931 on a producing basis of approximately
10,000 tons per month recovering a little 
over $6 per ton. The income continues 
sufficient to pay all costs and also to provide 
for extending exploration to the lower levels.

Kirkland Lake.—The December output 
of bullion of the Kirkland Lake held was 
valued at $1,670,967 from the treatment of 
131,753 tons of ore as compared with 
$1,481,937 from 122,477 tons the previous 
month. The Lake Shore, which maintains 
its lead among the six producing mines of 
the camp, is treating ore at the rate of 2,200 
tons daily, with an average recovery of 
about $12 per ton. Some very rich ore 
has been opened up on the lower levels, 
development at the 2.000, 2,200 and 2,400 
ft. levels having disclosed greater consistency 
of mineralization than is found on the upper 
levels. A width of upwards of 40 ft. of 
high-grade ore has been opened up in the 
workings between the shaft and the Teck- 
Hughes mine. The Teck-Hughes carrying 
out its programme of deeper mining has 
opened up the 3,695 ft. level, where ore 
showing good gold content has been 
encountered. In order to sink to lower
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horizons a hoisting plant will be installed on 
the present bottom level, but the actual 
sinking work will not be commenced till 
later in the year, the objective being 6,730 ft. 
in depth which is expected to be reached 
within three years. The mill at Wright- 
Hargreaves has been stepped up to 700 tons 
per day. Development at the 2,400 ft. 
level is meeting with success, the ore showing 
increasing values a t the lower levels. 
The present campaign will involve the 
sinking of the shaft to a depth of 3,000 ft., 
and the establishment of four new levels. 
As work proceeds on the lower levels of the 
Kirkland Lake gold mine additional high- 
grade mineralization is being opened up. 
Two important parallel veins were located 
in the 4,000, 4,150, and 4,275 ft. horizons. 
Over drive widths on the present bottom 
level the ore averages $17-50 per ton. The 
mill of the Tellurides is treating ore at the 
rate of from 40 to 50 tons daily, with mill 
heads stated to run about $18 to the ton. 
Shipments of gold-copper concentrates will 
be commenced this month. Barrv-Hollinger 
has completed its new three-compartment 
winze at the 1,750 ft. .level, the station has 
been cut and cross-cutting is under way. 
The mill is now treating about 100 tons of 
ore per day, with mill heads running at 
$12 to the ton. Sinking is ultimately planned 
to reach 2,000 ft.

Sudbury.—The International Nickel 
Company has nearly completed its four 
year programme of expansion. A limited 
amount of work, however, remains to be done 
in the transferring of No. 1 unit of the 
Port Colbourne refinery to Copper Cliff, and 
the outfitting of No. 4 shaft at the Frood 
mine with new fire-proof surface buildings, 
head frame, and ore hoisting equipment. 
In magnitude and permanence this develop­
ment undoubtedly transcends any similar 
undertaking which has yet been attempted 
in the history of Canadian mining. During 
the four years in which actual construction 
work and preliminary mine development was 
in progress some 2,000 men in addition to 
the regular working force were employed. 
With the election of Mr. E. W. Beatty, 
President of the Canadian Pacific Railway, 
as a director of the International Nickel, 
in place of Lord Melchett, the two companies 
have been brought into closer affiliation. 
Through its subsidiary the Consolidated 
Mining and Smelting Company, the C.P.R. 
is jointly interested with International 
Nickel in the Ontario Refining Company

plant at Copper Cliff. All Consolidated 
Smelter’s ore is now being refined at this 
plant. A small but. definite increase in 
orders for nickel has been noticed since 
the beginning of the year. The Falconbridge 
has resumed production with the new year. 
The completion of the new blast furnace 
addition has brought the capacity of the 
plant up to 450 tons daily, but for the 
present production will be limited to 250 
tons per day. Development is being actively 
carried on including the sinking of No. 2 
shaft to the 350 ft. level. The ore-body 
on the 500 ft. horizon will be developed as 
rapidly as possible and supplies for the 
smelter are now being drawn from the 225 
and 250 ft. levels. The Treadwell Yukon 
is continuing its endeavours to locate large 
bodies of ore on the 1,500 ft. level of the 
Errington mine.

Patricia D i s t r i c t — The only producing 
property in this district is the Howev gold 
mine, which in December produced $70,722, 
representing a recovery of $4.90 per ton. 
The ore now going to the mill shows an 
improvement in grade being drawn from 
the lower levels where widths and values 
are better than on the upper horizons. 
The management of Central Patricia is 
considering plans for mill installation 
to treat the ore already indicated and 
blocked out for which refinancing will 
probably be necessary. A new company has 
been formed to take over the property of 
the Birch Lake Syndicate in the Summit 
Lake section north of the Canadian National 
Railway. Shaft sinking operations have 
been commenced in the course of which 
good values have been encountered.

Manitoba.—The Hudson Bay Mining and 
Smelting Company commenced shipments 
of ore to eastern points from the Flin Flon 
mine on November 17, since when a total 
of 107 cars of blister copper and zinc have 
gone forward. Production is being actively 
continued. The mill of the Central 
Manitoba gold mine is treating an average 
of 150 tons daily, with mill heads at $9 
a ton. A shipment of 12 gold bars valued 
at $83,640 representing 10 weeks production 
was recently made to the Mint at Ottawa. 
An English Syndicate represented by Mr. 
G. Bottoms has started work on a group of 
claims in the Beaver Lake area about 12 
miles west of Flin Flon. A shaft is being 
sunk on a promising gold showing and a 
diamond drilling campaign will be carried 
on. The syndicate has also 20 other claims
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in the locality under option, and development 
work on an extensive scale is planned for 
the coming season. Other gold areas in 
Northern Manitoba will receive attention 
this spring and Copper Lake where the Rose 
claim is being opened up will attract a 
number of prospectors. The diamond 
drilling which will start in March on the 
North Star claims by the Consolidated 
Mining and Smelting Company will draw 
attention to the Morton Lake area. A 
Northern Manitoba Syndicate is continuing 
work on the Baby group of claims at Cold 
Lake and reports indicate good copper values.

BRISBANE
December 24.

Mount Isa Operations.—The Queens­
land District Inspector of Mines at Cloncurry 
(Mr. F. Young), reporting for November, 
says that development work at the Mount 
Isa mines is still progressing, but that the 
water difficulty is as troublesome as ever. 
The ore-pocket in the main haulage shaft was 
being sunk and foundations had been laid 
for five electric pumps which are intended to 
deal with all the mine water that can be 
drained to this point. The end of the main 
cross-cut is out 800 ft. from the shaft and 
had to go 850 ft. further before it broke 
through. Another cross-cut, designed to 
intersect No. 1A winze in Doherty’s shaft 
on the Black Rock lode, has been started 
from a point in the main cross-cut and has 
to be taken about 450 ft. before completion. 
The superintendent (Mr. G. J. Gray), in his 
report for the period ended November 29, 
states that the bailing at the rate of 2,000,000 
gallons a day had been continued from 
Davidson’s shaft and the supply shaft and 
that the erection of the five pumps was in 
progress. Referring to the ore-pockets, he 
mentions that the ore-pocket winze had been 
sunk 27 ft. to a total of 54 ft. and says the 
water then had not increased, but was still 
making about 150 gallons a minute.

Details of underground operations during 
November given by the local warden (Mr. S. 
Wilson) are to the effect that the water door 
had been installed in the main haulage level 
which is being driven westward from the 
Urquhart shaft, at the bottom of which there 
is now a busy scene. In this shaft the pump 
chamber and the sump have been finished ; 
the shaft circle which is being constructed for 
the running of the ore trains round the ore- 
loading pockets is also completed ; and the
2—6

southern ore-pocket has been excavated to 
40 ft. At the man and supply shaft the water 
level had been lowered to 20 ft. from the 
haulage level. The driving of the main 
haulage level eastward to the Urquhart shaft 
is to be resumed after the large power plant 
is in operation. Mr. Wilson states that until 
then the power will be sufficient to cope with 
the additional water expected to be en­
countered. He adds that the power plant 
would be completed by December 15, that the 
mill would be finished about the same time, 
and that steady progress was being made with 
the smelter.

The Drilling Campaign.—In the four 
weeks ended November 15, 658 ft. of diamond 
drilling was carried out on the Black Star 
lode at Mount Isa, and three of the holes— 
11B, 5C, and ID—were finished. In the 
succeeding four-week period No. 4C hole 
was deepened 130 ft., to a total of 1,244 ft. 
The core was shale and dolomite to 1,212 ft. 
and thence dense, fine-grained, pyrites to 
1,231 ft. At 1,231 ft. the bore-hole cut the 
lode and continued in ore. The subsequent 
drilling programme was left to be decided 
by the new General Manager (Mr. J. 
Kruttschnitt), who has since arrived at 
Mount Isa from America, where he was for 
many years in charge of a portion of the 
development and exploration work of the 
American Smelting and Refining Company. 
Mr. Kruttschnitt was accompanied to the 
Mount Isa mines by Mr. J. P. B. Webster, 
a director of Mount Isa Mines, Ltd., and 
Mr. D. P. Mitchell, a director and one of the 
technical committee of the Mining Trust, 
Ltd. An interesting feature mentioned in 
connexion with the drilling in bore-hole 4C 
is that from 988 ft. to 1,067 ft. the ore 
averaged 5-2% copper. As mentioned by 
Mr. Urquhart at the last annual meeting of 
Mining Trust, there had been occurrences of 
copper in previous boring.

Queensland Mining Concessions.— 
There are now four schemes in which the 
Queensland Government has agreed to give 
special concessions to corporations that are 
prepared to spend foreign capital in helping 
towards a much needed revival in our mineral 
industry. The first of these was that granted 
about a year ago to the Mining Trust over 
an area at Lawn Hills, in the extreme north­
west of the State. In addition, bills have just 
been passed through Parliament ratifying 
agreements made in three other cases. All of 
these are based on the same general con­
ditions as those covering the Lawn Hills
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mines, the chief differences being in the size 
of the areas involved, the amount of money 
to be spent, and the periods stipulated in 
which that money is to be expended. The 
first of the measures dealt with relates to 
a proposed undertaking of the Palmer 
Development Company, Ltd., which purposes 
testing, to a greater depth than yet pro­
spected, the once famous Palmer goldfield, 
inland from Cooktown. The principal mines 
in this field were practically abandoned over 
40 years ago when the water level was 
reached and the auriferous ground has never 
been tested below 700 ft. The company that 
has obtained the concession has to spend 
£36,000 in five years and is relieved from the 
payment of rent and labour conditions for 
that period unless gold is found sooner, in 
which case leases have to be taken up under 
the usual conditions. The Government, also, 
grants a subsidy of £2 per ft. of sinking carried 
out by the company. The second concession, 
granted under similar conditions, covers six 
different areas in two separate fields—45,000 
acres on the Etheridge, North Queensland, 
and 15,000 on the Palmer field. In the third 
case, the concession has been granted to 
Mr. Alexander Macdonald, of Chillagoe, 
North Queensland, who is now on a visit to 
Scotland. The area covered, as mentioned 
in last month’s letter, is at Cardross, an old 
mining centre about 30 miles from Mungana, 
in the Chillagoe district, North Queensland.

New Mining Legislation.—The Queens­
land Parliament has also passed a bill 
amending and liberalizing the mining laws of 
this state. Several of the amendments 
embraced in the measure are the result of 
a conference held nearly two years ago at 
Canberra and called by the Development and 
Migration Commission to consider the mining 
laws of the Commonwealth ; while other new 
provisions are based on recommendations of 
the Royal Commission on the Mining 
Industry of Queensland, which brought up 
its report early last February. One of the 
principal recommendations of the conference 
was that mining conditions in Australia 
should be made more attractive to outside 
capital and that encouragement be granted 
for the working on a large scale of low-grade 
propositions. This objective has been kept 
in view in the amendments in the law that 
have now been adopted. Under the new Act, 
the Government has authority to make agree­
ments for mining concessions under special 
conditions without having to seek Parlia­
mentary ratification of such agreements;

a gold-mining lease can be granted for gold 
mining outside a proclaimed goldfield ; the 
minimum area of a lease of 50 acres for gold- 
mining has been doubled ; and the manning 
condition of such a lease has been liberalized 
so as to make it the same as that for a mineral 
lease—namely, by allowing one man to every 
ten acres instead of to every four acres. It 
is also provided that the manning conditions 
may be carried out by the expenditure in 
machinery and other equipment of a certain 
sum of money, which may be regarded as the 
equivalent of the employment of a pre­
scribed number of men. Provision is like­
wise made for an increase in the maximum 
area of a mineral lease from 160 to 300 acres ; 
also for conferring greater facilities for the 
union of amalgamation of gold-mining or 
mineral leases, as well as to simplify the 
working of such joint holdings.

Shale-Oil Industry.—A committee has 
been formed in New South Wales, to operate 
under the Government of that State, to 
investigate the development of its shale-oil 
resources. The Commonwealth Govern­
ment has two representatives on the com­
mittee (Messrs. W. Gepp and Thomas Leahy), 
and there are two representatives of New 
South Wales. A similar committee is being 
formed in Tasmania and it is hoped that 
these two, with other State committees which 
may be appointed, will be able to co-operate 
to establish an industry on a nation-wide 
basis. Known deposits of shale in the two 
States named alone amount to 100,000,000 
tons and it is believed tha t the establish­
ment of the industry would do much to solve 
the unemployment problem. Such an 
industry has already been started in a small 
way at Latrobe, in Tasmania, and employs 
25 men. A try-out has been given to the 
petrol produced, which is said authoratively 
to have given remarkably efficient results, 
the calorific value of the oil being very high. 
The genesis of the conference was the promise 
of the Prime Minister, made over a year ago, 
to provide £100,000 for the repatriation of 
coal miners who cannot find work at their 
ordinary occupation.

The Briseis Tin Mine.—The historical 
Briseis tin mine, which had to be closed in 
1929 as a result of disastrous floods in 
Tasmania, is to be re-opened. The old 
company, following the failure of a scheme 
for reconstruction, went into voluntary 
liquidation and tenders were called for the 
purchase of the plant, buildings, mine, races, 
and water rights at Derby. Word has lately
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been received of the acceptance of the tender 
of a Tasmanian syndicate and arrangements 
are being made for an early resumption at the 
mine. It appears that the clearing away of 
debris and over-burden by the floods exposed 
rich tin drifts and although the mine will not 
in future be working on so pretentious a scale 
as formerly, it should have at least a new 
lease of life.

P E R T H
January 1.

A  M ining Revival.—The coming year 
promises well for the gold-mining industry 
in this State. The output will be greater 
owing to the increase in the yield from 
the present mines enlarging their plants 
and treating a greater tonnage of ore and, 
to a smaller extent, the finding of new mines. 
The need of the Empire for gold, the decrease 
in favour of base metals and industrial 
investments, unemployment which has 
caused many men to go out prospecting, 
and also the incentive of the gold bonus, 
supply the reasons for the revival of interest 
in gold mining.

Lake V iew  and Star.—At Kalgoorlie 
the Lake View and Star, Ltd., has for the 
past year or two been reorganizing its 
metallurgical plant and carrying out flotation 
experimental work on a large pilot plant. 
The results of this have been so satisfactory 
that the company has now decided to 
prepare for a plant that will treat 30,000 
tons of ore per month, using this method 
of concentration and roasting, thus effecting 
a considerable saving in cost. In order 
to supply the tonnage necessary for this 
increased output the underground system 
is being revised. Greatly increased efficiency 
has been secured by the tuning up and 
checking of the rock drills used and costs 
have been materially reduced. The correla­
tion of the workings on the Ivanhoe, 
Horseshoe, and Chaffers, hitherto worked 
as separate mines, has been started, so that 
mechanical haulage underground can be 
carried out on the same random in the 
deeper levels. New ideas of team work 
have been introduced which will not 
only intensify the interest of the different 
members of the underground staff but will 
enable a keener watch being kept on the 
fullest development and mining of the 
ore-bodies, so that in future there will be 
less ore left for tributors to take out. To 
bring to fruition such a scheme is a big 
task, but the general manager with his staff

is settling down to it to show what can be 
done on several mines which were supposed 
to be finished.

Enterprise Syndicate.—The Enterprise 
Syndicate, in which the Boulder Perseverance 
holds a quarter interest, and whose leases 
adjoin, has crushed from the 365 ft. level 
863 long tons for a return of 22 dwts. per ton 
taken over a width of 12 ft. This ore-body 
has been located at the 504 ft. level, where 
a crushing of 40 tons yielded a return of 
14 dwts. per ton.

North Kalgurli.—The North Kalgurli 
Company, which for many years did no 
work other than by tributors, started active 
development work recently and the results 
have been most satisfactory. On the No. 3 
level a drive was started off an old cross-cut 
and has now reached a distance of 860 ft. 
north. For the first 415 ft. of this distance 
low-grade ore up to 8 dwt. per ton was met 
with. At that point a shoot of ore was 
struck and continued for 120 ft. averaging 
12 dwts. over a width of 8 ft. After passing 
through 35 ft. of lower-grade ore, another 
shoot was opened up for 251 ft. in length, 
averaging 17 dwts. per ton over a width 
of 7 ft. The No. 4 level is now being 
developed with very encouraging results. 
These new developments, with those on 
the Union Jack and Croesus Proprietary 
Leases further north again, are of great 
importance and will add considerably to 
the ore available on the Kalgoorlie field.

Sons of G walia.—The Sons of Gwalia 
mine, which was assisted by the Collier 
Government to carry out development work, 
has been rewarded in the opening up of 
new ore-bodies. The constantly increasing 
gold output from this mine, with excellent 
costs, will give an impetus to other companies 
to carry out prospecting development work 
on sound geological lines.

W iluna M ines.—The new plant on 
Wiluna Mines is rapidly nearing completion, 
and the output of the State should be in­
creased by £70,000 to £80,000 per month from 
this mine alone during the next few months.

Prospecting A ctivity.—There have been 
some new finds made by prospectors on 
the various fields, but none of these have 
yet proved any of their lodes or reefs to 
be good enough for a company. At 
Larkinville on the old Widgiemooltha field, 
there are 200 alluvial men at work, some of 
whom are doing remarkably well, slugs 
up to 70 oz. having been found. Several 
cross-leaders of quartz running into horn
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blende schist have been found, and contain 
very rich coarse gold, and it is probable that 
the alluvial slugs have come from these 
as in some cases the quartz and schist 
can be seen adhering to the gold, which is 
flattened as if coming out of a narrow vein. 
So far no true lode formation carrying 
payable gold has been found. A slight 
interest continues in the Patricia field near 
Edjudina, but, as mentioned in my last 
letter, the shoots of gold are short and most 
of the option holders after prospecting 
along the line of country have left the field. 
The Patricia has just had a crushing which 
yielded 2 \ oz. to the ton from shaft sinking, 
but so far little driving on the lode has been 
carried out.

At Broad Arrow, another old field, several 
prospectors are working lodes with satis­
factory results, and some working options 
have been taken to develop them.

On the old Golden Valley and Westoma 
fields small parties are mining ore from old 
workings, and which pays them well. The 
Radio mine has been yielding high-grade 
ore for years past to a small party of men.

Nalgoo, on the North Murchison Field, has 
had quite a revival, a number of small but 
rich shoots having been opened up during 
the past year. There are 60 prospectors 
at work and during the past month they 
crushed 334 tons for a return of 544 oz. by 
amalgamation and 230 oz. by cyanidation 
of the tailing.

Prospectors are returning to Darlot, 
Ularring, Davyhurst, Yarri, and Mount 
Malcolm fields, while other parties are out 
looking for a new field between Southern 
Cross and Bremer Range. The country is 
rough and water is scarce yet reports have 
come in a t various times of prospectors 
finding floaters of gold-bearing stone, but 
never being able to stay out long enough 
to find the lode which shed them, due to the 
scarcity of water.

Thus, while the wool, wheat, and timber 
industries are having a disastrous time in 
Western Australia, gold which made it 
famous decades ago will again play its part 
in bringing back prosperity to the youngest 
of the States, but this can only be brought 
about by a better feeling between the 
representatives of the various parliamentary 
parties in Australia.

West Australian Gold Yield.—The 
West Australian gold yield for 1930 totalled 
416,369 fine oz. compared with 377,176 
fine oz. for 1929, an increase of 10-39% for

the year. The December yield was 8,389 oz. 
greater than that of November of last year. 
Owing to the exchange position banks in 
Western Australia have offered a premium 
for gold since March 30, 1930. The amount 
received to date by gold producers in respect 
of the year’s output is approximately 
¿90,781, of which ¿45,121 was paid through 
the Perth Branch of the Royal Mint. The 
balance of ¿45,659 was paid by the banks 
direct to the mines.

1 P O H
January 10.

International Tin Restriction Scheme.
—The price of tin  suffered further decline 
in December to ¿105 12s. 6d. per ton, 
on December 17, but reacted strongly on 
the publication of the proposal for an 
international quota agreement, reaching 
¿119 10s. in the end of the month. Since 
the beginning of the new year there has 
been a helpful upward tendency as to the 
permanence of which there is still some doubt. 
After announcement of the quota scheme 
the F.M.S. Government promptly issued 
the following circular to all producers :— 

“ With reference to the international scheme 
to restrict the output of tin ore, details 
of which were recently published in the 
press, the Federated Malay States Govern­
ment is prepared to consider the introduction 
of legislation to give effect to the scheme, 
if it is satisfied that the bulk of local pro­
ducers are in favour of it.

“ The Dutch, Nigerian and Bolivian Govern­
ments (provided Malaya joins in) are ready 
to accept the scheme which consists in the 
restriction of the 1931 world output to
145,000 tons. The Federated Malay States 
would limit its export to 52,000 tons or 
a reduction of approximately 22% of the 
1929 output and the other three Govern­
ments would collectively reduce their exports 
by the same proportion. It is proposed in 
order to bring the scheme into effect in the 
Federated Malay States to prohibit the 
sale or export of ore from the larger producers 
beyond 78% of their 1929 output. Restric­
tion of the smaller producers would be 
effected by limiting the amount their buyers 
can buy to 78% of their 1929 purchases.

“ Producers are invited to communicate to 
the Senior Warden of Mines or the Warden 
of Mines within seven days their reply to 
the following question :—

“ Are you in favour of such legislation ?
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If not, for what reason do you object ? 
In replying, producers are requested to 
state (a) their status as producers (e.g. 
Manager, Owner, Sub-lessee, etc.), (b) their 
actual production for the years 1929 and
1930.

“ I t  is essential for the purpose of 
ascertaining the attitude of the mining 
community that all persons to whom this 
circular is addressed should reply to it as 
requested without fail.”

Following upon this a public meeting 
was called in Ipoh to meet the Senior Warden 
on January 7 to enable the mining com­
munities to obtain fuller details of the 
proposed restriction scheme. Both in Perak 
and in Selangor the Chinese miners, at largely 
attended meetings, approved of the proposed 
international tin control scheme.

Dredges.—The ore in Malaya occurs 
under a variety of conditions and only a 
moderate proportion of the deposits can 
be efficiently worked out by dredging which, 
where applicable, is generally the cheapest 
method of production on a large scale. 
Dredging does not employ much labour, 
however, and one effect of • widespread 
stoppage of mining by other methods would 
be to throw out of work a large proportion 
of those who depend on mining for their 
livelihood. The F.M.S. Government would 
view any cause tending to such a result 
with the gravest concern. Besides being 
only applicable under special conditions 
dredging is a method that often loses much 
of the ore in the ground treated, and also 
that cannot reach the generally valuable 
ground in the cavities, cracks, and between 
pinnacles of a limestone bedrock. I t  may 
also be argued that very deep ground (say 
over 120 ft.) containing high average values 
should not be given out to be worked by 
dredging on account of the large quantity 
of valuable ore that would be left buried 
under that depth of tailings.

From the above it will appear that dredging 
may under common conditions and in 
certain respects be an inefficient method 
of working even though a large output may 
be attained at a very low average cost, 
and it is therefore not fair nor economically 
desirable to allow this particular class of 
cheap producers to flood the market with 
ore or to dominate the industry. There 
are many comparatively small producers, 
employing a considerable number of people, 
who are just able to keep going giving 
food and nominal wages to their employees.

They cannot restrict without loss nor close 
down without withdrawing their plant and 
abandoning their mines which would soon 
fill with water. Most of such cases will be 
covered by the proposed B class of producers 
of which restriction would be effected through 
the buyers licensed to receive their ore.

Statistics.—The monthly Bulletin of 
Statistics for November, with prefactory 
notes dated December 16, has now been 
issued. Consideration of recorded pro­
duction in 1928, 1929 and 1930 by dredges 
and by gravel pump mines shows the 
following proportions in relation to total 
from all sources :—

Gravel 
Dredges. Pumps. 

0/ 0//o /o
1928 . . . .  30-2 45
1929 . . . .  38-8 41-5
1930 first six months . 40-6 41-6
1930 month of November. 40-6 39-4
The Census of Labour shows that since 

June, 1930, there had been no great decline 
in the labour employed.

Figures published on information cabled 
from London show the tin position at the 
end of December, 1930, to be as below :—■ 

Tons. Tons.
Visible supplies 42,300 Increase . 1,800
Consumption . 11,100 Increase . 1,000
Supplies . . 12,900 Increase 1,500

From these particulars it appears that
though there has been a considerable increase 
in consumption the supplies for the month 
have added to the stocks held.

CAMBORNE
February 5.

The Outlook. — Notwithstanding low 
prices and bad times, confidence in the future 
is demonstrated by the steps which have 
been wisely taken at South Crofty, Geevor, 
and other mines to husband their financial 
and underground resources. Further proof 
of confidence is seen in the continuation 
of certain prospecting and preparatory 
operations—a making-ready for the brighter 
times coming. For example, progress is 
being made in the Mount Wellington 
programme, in the Carnan Valley neighbour­
hood, and work on a limited scale is in hand 
for the investigation of the Towan lodes 
near the coast-line at Porthtowan. More­
over, strenuous endeavours are being made 
to reduce working costs, by means of
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laboratory research and also by experiment 
on a working scale. These endeavours relate 
to improved methods of concentration and 
crushing. For instance, progress is being 
made in the application of flotation to tin- 
bearing pyritic ores, with the object of 
facilitating the extraction of tin from com­
plex products, and the Cornish Institute of 
Engineers announces a meeting of members 
on the 14th inst. to discuss the abrasive 
milling of tin ores introduced by Mr. John 
G. Cloke in East Cornwall, where he claims 
to have made a higher recovery at a reduced 
tonnage cost of treatment.

Some Effects of the Tin Slump.—While 
several of the old-established mines are well 
able to mark time financially, effects upon 
less fortunately placed properties are 
evidenced in the occasional addition to the 
list of companies going into liquidation.

PERSONAL
C l y d e  A l l a n  is  h o m e  f ro m  N ig e r ia .
H . C. B o y d e l l  has gone to  th e  M assachusetts  

In stitu te  of T echnology, B oston , U .S .A ., w here he  
is g iv in g  a  course of lectures on certain  aspects 
of econom ic geology.

A . O. B r o w n  h a s  returned from  N orw ay.
R o b e r t  E. C r a n s t o n  has returned to  N ew  Y ork  

after v is it in g  A ustralia , T asm ania, and N ew  
Zealand.

Ce c i l  H . F e l d t m a n n  is  hom e from  V enezuela.
J. E . H a l f o r d  has le ft  for th e  Gold Coast.
H .  W . H a r d in g e  is  here on a v is it  from  th e  

U n ited  S ta tes.
J . O. H o w e l l s  has returned to  Calgary, A lberta.
C. F . W . K u p  has returned from  Brazil.
V . F . S t a n l e y  L o w  is  hom e from  Panam a.
D . H . M cC a l l  is  r e tu r n i n g  f ro m  B u r m a .
R . A . M a c k a y  h a s  r e t u r n e d  t o  C y p ru s .
H . R . M a c k il l ig a n  is  lea v in g  for N igeria .
M a l c o l m  M a c l a r e n  has returned from  W est 

A frica and le ft  again  for South  Africa.
H . F . M a r r io t t  has l e f t  fo r  P anam a.
J o h n  A . N o g a r a  has returned from  France.
H . C. O r f o r d  i s  hom e from  Burm a.
G e r a l d  R o b in s o n  has l e f t  for E g y p t on a short 

v isit .
F . J. R y e l a n d  is  returning from  Cyprus.
J. S t u a r t -S m it h  has returned to  Ecuador.
M . H . T h o m a s  is returning to  W est Africa.
Wr. E . T h o r n e  has returned from the U n ited  

States.

R ic h a r d  B is h o p  M o o r e , w ho d ied  a t  th e  end of 
last m onth  a t th e  age of 60, w as in  charge of the  
helium  work of the  U n ited  S tates Bureau of M ines 
from 1928 to  1923.

L l o y d  T. E m o r y  died  a t  B arcelona on January 5 
at th e  age of 48. A t th e  tim e of h is d eath  he w as  
engaged in  m aking in v estiga tion s on behalf of the  
Am erican C yanam id C om pany, of th e  E nglish  
branch of w hich  (Cyanam id P roducts, Ltd.) h e  w as  
a director.

L e o n a r d  G e o r g e  A t t e n b o r o u g h  d ied  on  
January 11 a t Farnborough a t th e  age of 58. H e  
was a graduate of the  R oyal School of M ines and  
a M em ber of the  In stitu tio n  of M ining and

M etallurgy, serving on th e  Council for a short t im e. 
Mr. A ttenborough  w as for o v er  30 years in  th e  
M iddle E ast, h a v in g  jo ined  th e  B orneo C om pany  
as ch em ist a t  th e ir  B id i Gold M ines, in  Saraw ak, 
in  1899. L ater he becam e m anager and su b ­
seq u en tly  proceeded to  th e  F ed erated  M alay S ta tes, 
w here he took  over th e  m anagem en t o f th e  Bruseh  
H ydrau lic and Jalapang properties. In  1914 he  
w as appointed  m anager of Ipoh  T in  D redging , L td ., 
and also occupied  a sim ilar p osition  in  con n exion  
w ith  th e ir  subsid iary com panies, retir in g  in  1929.

TRADE PARAGRAPHS
E lb o f  G e o p h y s ic a l  C o .,  o f K assel, G erm any, 

and 668, S alisbury H ouse, L ondon, E.C. 2, inform  
us th a t th e y  h av e  en tered  in to  a  con tract w ith  th e  
Chilean G overnm ent for th e  in v estig a tio n  of oil 
and m ineral areas b y  geop h ysica l m ethods.

E. G. A c h e s o n ,  Ltd.,  o f 40, W ood  S treet, W est­
m inster, L ondon, S .W . 1, issu e  a  b o o k le t  and  th e  
first o f a  series of. periodical tech n ica l bulletins  
describ ing colloidal graphite , its  properties, uses 
and ad van tages as a lubricant and its  ap p lication s in  
industry .

P o w e r  C o r p o r a t io n  o f  C a n a d a ,  Ltd.,  o f 355, 
St. Jam es S treet, M ontreal, Canada, h a v e  published  
a brochure conta in ing  m an y  illu stration s of Canadian  
pow er schem es w h ich  th e y  h a v e  b een  in stru ­
m en ta l in  design in g , constructing, and  in  m a n y  cases  
financing.

J. P o h l ig ,  A .G .,  o f K öln, G erm any, h a ve'issu ed  
a catalogue w h ich  is  fu lly  illu stra ted  w ith  p h o to ­
graphs d ev o ted  to  load in g  bridges and cranes such  
as are em ployed  in  w orks and  docks and in  
conjunction  w ith  aerial ropew ays and a variety  
o f o ther h an d lin g  operations.

I n t e r n a t io n a l  G e o p h y s ic a l  P r o s p e c t i n g  Co., 
Ltd.,  o f 10-12 , C opthall A ven u e, L ondon,
E.C. 2, have concluded a con tract w ith  th e  A ttock  
Oil Co., L td ., for th e  exam in ation  b y  geophysical 
m eth od s of th e  structures a t  K haur and outfields 
and th e  representatives of th e  In ternational 
C om pany h av e  now  arrived on th e  field.

T h e  B r i t i s h  I n d u s tr i e s  F a ir  is  b e in g  held  as 
usual s im u ltan eou sly  in  B irm ingham , a t  Castle 
B rom w ich, and in  L ondon, a t O lym pia, from  
F ebruary 16 to  27, th e  h e a v y  in d u str ies being  
located  en tire ly  a t B irm ingham . Som e particulars 
w ith  regard to  th e  ex h ib its  of m ajor in terest at 
b oth  these section s w ill appear in  a subsequent 
issu e of th e  M a g a z in e .

H ea d ,  W r ig h tso n ,  a n d  Co.,  L td . ,  o f S tockton  on 
T ees, send  u s a book let describ ing th e  A kins  
classifier. O riginally  d ev ised  for a specific separation  
in  th e  cyan id e process i t  h as n o t o n ly  com e to  be  
considered as th e  b est m ach ine for th a t w ork, but 
experience has opened  up a w id e field o f u sefu lness 
for it  in  analogous separations occurring in  ore 
trea tm en t and in  o ther  industries.

E v e r s h e d  a n d  V ig n o le s ,  Ltd. ,  o f  A cton  L ane 
W orks, London, W . 4, in form  us th a t  a t th e  recent 
P hysical S oc ie ty  E x h ib itio n  held  a t th e  Im perial 
College the ir  ch ief ex h ib it  w as th e  w orking facsim ile  
m odel of th e  M idw orth system  for d ista n t control 
as recently  insta lled  in  one o f th e  principal railw ays  
in  th is  country. A nother m odel of in terest w as 
th e  “ M egger ” earth  tester  as used for geophysica l 
su rvey ing , particulars of w h ich  in stru m ent h av e  
already appeared in  an  article  in  th e  M a g a z in e .

G a l ig h e r  Co.,  o f 228 -3 2 , Sou th  W est T em ple  
Street, S a lt L ake C ity , U tah , h av e  se n t us a 
cop y  of one of th e ir  b ook lets en titled  M odern  
M etallurgical Control. T h is deals w ith  th e  G eary-
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Jenn ings sam pler for tak in g  sam ples from  
pulp stream . T he m eth od  of operation  of th is  
contrivance is  dem onstrated  w ith  sectional 
draw ings. A nother sam pler referred to  is the  
Im proved  A uto Sam pler N o. 2, particulars of the  
m eth od  of operation of w hich  are also furnished. 
T he G eary lim e feeder and th e  G eary reagent 
feeder are also sim ilarly described. The booklet 
is  handsom ely illustrated.

P e t t e r s ,  Ltd.,  of W estland W orks, Y eovil, 
inform  us th a t th e y  are exh ib itin g  a t th e  B ritish  
E m pire Trade E xh ib ition  a t Buenos Aires to  be 
held  in  March n ex t. T heir exh ib its w ill include  
an 80 b.h.p. A tom ic D iesel tw in  cylinder, tw o-  
stroke cycle, cold starting, airless in jection  h eavy-  
oil engine, a  sim ilar engine of 25 b.h.p. w ith  electric  
generator, a  24 b.h .p . surface ign ition , crude fuel 
oil, sta tionary  ty p e  engine, and a 5 b.h.p. petrol 
or paraffin engine. Tw o exam ples of the ir  aircraft 
are also to  be shown. T h ey  have also sen t us 
particulars of their ex h ib it a t th e  B ritish  Industries  
Fair, B irm ingham , w hich  w ill be dealt w ith  under 
th is head ing in  a subsequent issue.

D e m a g ,  of D uisburg, G erm any, in their Demag 
News for N ovem ber have an article on th e  econom ic  
aspect of cogging drags. These drag p lan ts offer 
ad van tages for use w hen cogging as th e y  are able  
to  deal w ith  any kind of gob stuff, no m atter w hat  
size. T he procedure con sists of bringing a long the  
gobbing w ith  lorries, shaking troughs or b elt con­
veyors and dum ping it  on th e  p ath  traversed by  
th e  drag. The la tter  has thu s on ly  to  tak e the  
gobbing from  th e  heap, carry it  to  site, and there  
pack it  in to  th e  cav ities as near th e  roof of the  
working as possib le. T he article g ives several 
photographs and illustrations of th e  p lant.

C o l l iery  G u a r d ia n  Co.,  Ltd.,  of 30 and 31, 
Furnival S treet, London, E.C. 4, th e  proprietors o 
the  Colliery Guardian  send  us a copy of their C olliery  
M anager's P ock et B ook  for 1931 w hich contains  
som e 460 pages. Sections are devoted  to  m ining  
progress during 1930, coal m ining sta tistics, th e  
Coal M ines A ct, 1930, coal and its  by-products, 
valu ation , depreciation , surveying, m ine ven tila tion , 
rescue and am bulance, strength  of m aterials, 
m achinery, exp losives, approved sa fe ty  lam ps, 
electr ic ity  in  and about m ines, inspectors of m ines, 
coal exchange m eetin gs, inform ation for candidates  
for certificates, exam ination  questions, G overn­
m ent offices, departm ents, and com m ittees, m ining  
in stitu tes, and trade soc ieties .

B r it i sh  E n g in e e r in g  S ta n d a r d s  A s so c ia t io n ,  
of 28, V ictoria Street, London, S.W . 1, have  
issued the  1931 ed ition  of th e  In d ex  to  B ritish  
Standard Specifiqations. I t  is  a com plete subject 
index w hich, in  v iew  of th e  large num ber (410) 
of B r itish  Standard Specifications now  available, 
som e of w hich include provisions for several articles 
or m aterials, w ill be of m uch assistance to  those  
purchasing engineering and allied  m aterial ap­
paratus and  m achinery. A  num erical lis t  of the  
specifications is  also included. T he lis t , w hich  
covers 38 pages, show s th e  w ide range of subjects 
covered b y  th e  specifications and should be in  
the hands of all draw ing offices and contracts 
departm ents of firms throughout the  engineering  
and allied  authorities w ho have found th e  B ritish  
Standards of such benefit in  th e  preparation of 
contracts. Copies m a y  be obtained  on application  
price 1/2 post free.

M a v o r  a n d  C o u lso n ,  Ltd., of 47, Broad Street, 
G lasgow, h a v e  issued  a sta tem e n t to  th e  effect that

a contract w h ich  th ey  recently  secured from the  
R ussian  G overnm ent for th e  supp ly  of 250 coal 
cutters w ill in  n o  w a y  affect th e ir  a b ility  to  com ply  
w ith  the  requirem ents of other ex istin g  custom ers 
as th e  size of th e ir  works and their  staff w ill enable  
them  to  continue to  fulfil all their  orders. T h ey  also  
w rite us draw ing a tten tion  to  a recently  effected  
developm ent in coal-cutter picks, in  w hich advantage  
has been  taken  of experience gained in m etal 
cu ttin g  to  find an a lloy  w ith  w hich 'to tip  coal-cutter  
picks to  g iv e  them  th e  requisite hardness com bined  
w ith  toughness to  stand  up to  th e  work required  
of them . T hese n ew  tipp ed  p icks w ill effect 
im portant econom ies w here tem pered p icks are 
used for cu ttin g  hard m aterials. T h ey  also send  
us a leaflet describing their face b elt conveyors, 
for w h ich  th e  claim  is m ade th a t during its  three 
years career n ot on ly  has it  proved its  reliab ility , 
but it  show s th a t its  b elt liv es 50% longer than  th e  
b elt on an open  ty p e  of conveyor.

M in in g  & In d u s tr ia l  E q u ip m e n t ,  Ltd.,  of 
11, Southam pton  R ow , London, W .C. 1, report 
th a t new  orders have been received  for the  follow ing  
equipm ent : One N o. 0000 R aym ond pulverizer  
for precip itated  colours at 2 to  2J cw t. per hour, 
70% m inus 100 m esh  and 97% m inus 40 m esh. 
One R .L . 5 Lopulco m ill for gum at 250 lb. per hour, 
95% through 200 m esh, and one R .L . 5 Lopulco  
m ill for record-covering m aterial, a t 440 lb. per 
hour, 94 to  95% through 200 m esh. T h ey  have also 
sent us a copy of a  paper w hich  Mr. J. C. Farrant 
read before th e  Chemical E ngineering Group of 
th e  S ociety  of th e  Chem ical Industry  a t D erby, 
on January 23, on the  subject of m odern grinding. 
T his describes various kinds of m ills and classifiers 
and discusses the ir  application  to  specific problem s, 
th e  value of th e  la tter section  b ein g  particularly  
enhanced b y  th e  add ition  of m uch operating data  
in  tabular form  g iv in g  particulars of feed size, 
m esh analysis of product, cap acity  and power  
consum ption  for a variety  of m inerals and different 
m ills. Som e useful cost figures are appended and  
th e  w hole paper is  w ell illustrated  w ith  m an y  ty p es  
of crushing m achines including the  m ore im portant 
of those m ade by  th e  firm ’s com petitors.

S c o t t  an d  S tr u t t ,  Ltd.,  of 25, V ictoria Street, 
London, S.W . 1, have issued a leaflet g iv in g  
particulars of the Morgon hot m iller w hich  is a 
m achine w hich  m a y  be u tilized  for m aking drill- 
stee l b its. T he m achine is not in tended  to  replace 
th e  ex is tin g  w ell-know n typ es of drill-steel 
sharpeners (which are not, in  fact, so m uch  
sharpeners as forging m achines) but to  supplem ent 
them . The m anner of its  em ploym ent consists  
in  m aking a rough b it  in  the  ex istin g  sharpener
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and finish ing it  in  th e  M orgon m iller w hich  operates 
on th e  h o t m eta l, cu ttin g  i t  in to  th e  desired  shape. 
A ppropriate grinding w heels for an y  form  of b it,
i.e . double ch isel, rose, Z etc ., can be fitted  to  th e  
m achine w hich  lik e  a n y  la the m a y  be b e lt or 
direct-coupled  electric  m otor driven . R eproduced  
here is a  photograph showing; a  Suitable w heel 
for cu ttin g  a double-ch isel b it. T he speed  of 
rotation  of th e  cu ttin g  w heels is  of th e  order of
3,000 r.p .m . and  th e  tem perature of th e  b it should  
be 800-900° C. A bout 4 h .p . is  consum ed in  running. 
In  a m ine w here i t  has been  in  use for som e tim e  
n early  1,000 b its  h a v e  been  m ade w ith o u t any  
appreciable w ear on th e  w heels. A s a resu lt of 
th e  use of th e  m ach ine a decrease of 50% in  the  
num ber of stee ls  brought up for rem aking or 
resharpening w as recorded.

R e x m a n  Mill  Co.,  Ltd., of 11, Q ueen A n n e’s 
G ate, L ondon, S .W . 1, have sen t us a b ook let  
describ ing th e  R exm an balanced rod m ill, w h ich  is

to  a d istrib u tin g  cham ber w ith  ou tle ts  to  the  
several d iv ision s of grinding m edia. T he m ateria l 
is  free to  pass in to  a n y  part of th e  in terior  and  
discharges from the d istrib u tin g  cham bers on to  
and b etw een  the  rods and th e  revo lv in g  action  of 
th e  m ill causes them  to  roll and cascade. Crushing  
caused b y  im pact is  th e  pred om inatin g  action  
follow ed b y  th e  w eigh t and rolling m otion  of the  
rods. O w ing to  th e  m ethod  of cen tral feed in g  and  
th e  resu ltant ev en  d istrib u tion  of th e  pulp along  
th e  lin e  of rods th e y  m ain ta in  a t all t im es a 
horizontal and parallel p osition  to  one another. 
Reproduced here is a photograph sh ow in g  a partly  
section ed  illu stration  o f an end-d ischarge ty p e  of 
m ill w h ich  show s also th e  feed  tu b e  and th e  spider  
supporting th e  rod load  in  groups. T he size  of 
feed  recom m ended should  n o t b e  over 1 in . for the  
sm all m ill and 2£ in . for th e  large. T h e m ills 
are m ade in  three 'd istinct ty p e s , nam ely , end  
discharge, peripheral discharge and central trunnion

T h e  R e x m a n  B a l a n c e d  R o d -M i l l .

a com p aratively  recent developm ent. These m ills  
h av e  been  perfected  and m anufactured b y  the  
J o sh u a  H e n d y  Ir o n w o r k s ,  o f California, and are 
now m anufactured  in  th is  country for sale in  all 
countries of th e  world excep t W estern  Canada 
and th e  U .S .A . T he ou tstand in g  feature of th e  
m ill is  the  h igh  d u ty  developed  for th e  sm all power 
consum ption . T he balancing feature is on ly  one  
of the  ad vantages of th e  m ill, further accepted  
m erits b eing those of grinding and screening in  
one operation, equal d istribution  of th e  grinding  
m edium  in  th e  en tire m ill, central feed ing to  ensure 
m axim um  efficiency, sm all volum e of pulp, and  
double-end  rapid discharge of th e  product. The 
m ill is  not a com partm ent m ill, th e  shell b ein g  a 
com m on cham ber and th e  d iv ision s in  it  being  
d istin c t  on ly  in  so  far as th e  rod load is  concerned. 
As th e  centre of gra v ity  of the  rod load practically  
coincides w ith  the  ax is  of rotation  of the  m ill, 
d ynam ic balance is ob ta in ed , and apart from  the  
fr iction  of th e  tw o  trunnion  bearings, pow er is  
o n ly  expended  on th e  actual grinding and circu la­
t io n  of m aterial. T he feed  is p icked  up a t one or 
b oth  ends of th e  m ill b y  th e  usual typ e of cylindrical 
feeder and is  passed b y  m eans of a  d elivery  tube  
fitted  w ith  spiral liner to  th e  centre of the  m ill

d ischarge, sizes ranging from 2 ft. 6 in . to  8  ft. in  
spider d iam eter and vary in g  in  len gth  according  
to  requirem ents. The b ook let goes on to  g ive  
further particulars w ith  regard to  th e  b est operating  
cond itions, screen analyses, sp ecifications and a 
com parative pow er consum ption  of cy lin d er m ills 
taken  from T aggart’s Ore D ressing, side b y  side  
w ith  w hich  are g iven  figures for th e  R exm an  m ill.

A  P R O D U C E R  G A S  L O R R Y
K a r r ie r  M o to r s ,  Ltd. ,  of H uddersfield, h ave  

furnished  us w ith  in form ation  re la tin g  to  one of 
the ir  lorries w h ich  recently  com pleted  a successful 
journey from D urban, in  N ata l, to  Salisbury, in  
Southern R hodesia , equ ipped  w ith  a sp ec ia l ty p e  
of gas producer w h ich  can  be operated  on  a  v a r ie ty  
of fuels such  as w ood, m aize cobs, cocoanut sh ells , 
sisal, e tc . T h is p rod u ceris m ade b y  th e  C o m p o u n d  
G as P o w e r  Co.,  Ltd.,  o f W elw yn  G arden C ity , 
H erts, and is a m odified form  o f th a t described  
under th is  C om pany’s nam e in  th ese  colum ns in  
our issue of N ovem ber, 1925. In  th is  con n exion  
also i t  is  o f in terest to  recall th e  article  in  our 
M ay, 1924, issue b y  Mr. S. D aw son  W are and a 
subsequent le tter  b y  th e  sam e author in  our
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N ovem ber, 1926, issue. Dr. Murray Stuart in  an 
article  in  our N ovem ber, 1928, issue on th e  subject-  
of th e  W orld Pow er Fuel Conference also dw elt 
on th is  in terestin g  transport developm ent.

The producer has no m oving  parts nor is any  
w ater required for its  operation. T he veh icle  to  
w hich  i t  is  attached  m a y  be driven b y  petrol or 
producer gas at w ill by  sim ply  altering th e  ign ition  
t im in g . The lorry to  w hich  i t  w as fitted  w as a 
K arrier “ RMC ” ty p e  of s ix  w heeler hav in g  a 
four-cvlinder engine rated a t 32 h.p. and developing  
75. T w in gear boxes are fitted  g iv in g  eigh t forward 
and tw o  reverse speeds. A s a road veh icle  it 
w ill carry a five-ton  load, b u t for crossing rough  
country three tons is  th e  m axim um  perm issible.

A s to  th e  journey, the  first part consisted  of a 
trip  from D urban to  Johannesburg w ith  a load of 
3£ tons— 400 m iles, a  clim b of 3,000 feet in  th e  
first 20 m iles b ein g  in vo lved . W ood w as consum ed  
during th e  w hole of th is  run w hich, a lthough m uch  
w as in  low  gear, w as accom plished w ithou t engine  
overheat. From  Johannesburg th e  lorry w as taken  
to  Pretoria and a load of 4,500 lb. of steel boring  
too ls w as carried over rough country in  a series 
of tests . The journey w as afterwards continued  to  
Salisbury v ia  P ietersburg and M essina and the  
Lim popo crossed b y  the  new  B e it Bridge. Gwanda 
to  B ulaw ayo w as accom plished at an average  
speed  of 20 m .p.h . W attle  wood w as consum ed  
throughout from Johannesburg— 2,650 lb . of it, 
show ing a consum ption  of 4'6 lb. per m ile. On 
th e  rem aining stage of the  journey to  Salisbury—  
300 m iles— 900 lb. of w ood were consum ed, costing  
15s. com pared w ith  an equivalent petrol cost of ¿6.

Q U A S I - A R C  W E L D I N G
The Quasi-Arc Co., L td ., of 15, Grosvenor 

Gardens, London, S.W . 1, recently  afforded us the  
opportu n ity  of v isitin g  the ir  laboratories and  
dem onstrated th e  m any applications of their  
electric-arc w eld ing process. W elding b y  th is  
m ethod is applicable to  an y  iron or steel construc­
tion  of 20 S.W .G. p late and upwards, and is carried  
out b y  m eans of special electrodes w hich  have  
features th a t d istinguish  them  from an y  other  
electrodes m ade for sim ilar purposes. The essential 
d istinguish ing  feature of th e  “ Quasi-Arc ” 
electrodes is  th a t th e y  are coated  w ith  a m ineral 
flux w hich  m elts under the  electric-arc and flows 
from th e electrode to  th e  work, thus protecting  
the weld m etal from atm ospheric ox id ation . The 
m etal core of w hich th e  electrodes are m ade varies 
according to  the cla,ss of m aterial w hich it  is  desired  
to  w eld. “ Quasi-Arc ” electrodes are produced  
for the  w elding of structural steel-w ork, boiler 
w ork, w eld ing of sta in less steel, and also for the  
reinforcing of worn surfaces on h igh  carbon steel, 
m anganese steel, etc. In  add ition  cast iron can  
be satisfactorily  welded.

In  the  m in ing  world th e  proper use of w eld ing  
is  probably not as fu lly  appreciated as it  m ight be. 
T anks, p ipelines and a w ide variety  of m ining and  
m illing m achinery can be satisfactorily  welded and  
produced more cheap ly  than  if r iveted . The 
principal advantages of th is m ethod of construction  
lie  in  th e  fact th a t the  jo in ts are strong, cannot 
becom e loose from vib ration  and offer a very  high  
resistance to  corrosion. The resistance of the  weld  
m etal to  corrosion has been  proved to  equal th a t  
of a good q u a lity  m ild  steel, of w hich  m aterial 
th e  m ajority  of tanks, e tc ., are m ade. A nother  
aspect is the  repair of w orn-out and fractured

parts. A ll structures th a t have becom e corroded  
or have failed  in  practice can be repaired in situ  
w ithou t th e  n ecessity  of w a itin g  the  arrival of 
replacem ents, thereb y  sa v in g  considerable tim e  
and expense. T his is  a  v ery  im portant p o in t to  
be considered w here th e  case applies to  plant 
th a t m ay  be operating a t a  considerable d istance  
up country. The re-tipping of worn boring tools 
and drills has also been carried out successfu lly  
in  th e  last few  years w ith  certain  special “ Quasi- 
Arc ” electrodes.

A m ong the  exam ples of all-w elded constructional 
w ork carried ou t w ith  “ Q uasi-Arc ” electrodes m ay  
be m entioned  tw o gasholders for th e  M elbourne 
Gas Com pany, th e  p ipeline for th e  Lochaber  
Pow er Schem e for th e  N orth  B ritish  Alum inium  
Co., th e  reinforcem ent of railw ay and tram w ay  
p o in ts and crossings, the  w eld ing of large o il storage  
tanks and num erous constructions and repairs of 
every  description, including a H ardinge ball-m ill 
w hich  w as en tire ly  fabricated b y  w elding.

The laboratories w e v isited  are fu lly  equipped  
w ith  m eans for subjecting welded jo in ts to  a variety  
of tests  such as ten sion  and com pression, im pact, 
hardness, torsion, and alternate bending and  
im pact (for d isclosing “ fatigue ") and corrosion  
resistance. The superior strength  of jo ints in bars, 
angles, p ipes, etc., m ade b y  th e  Quasi-Arc process 
can be str ik in g ly  dem onstrated. A  chem ical 
laboratory is  equipped for all the  necessary  
tests  on the  m aterials used in  the  m anufacture  
of electrodes and m etallographic and X  ray appara­
tus is em ployed  to  exam ine th e  nature of the  
jo in ts effected b y  th e  w eld m etal.

M E T R O P O L I T A N - V I C K E R S  
W I N D I N G  E N G I N E S

M etropolitan-V ickers E lectrical Co., L td., of 
Trafford Park, M anchester, have had a rem arkably  
successful year in electric w inder work since, in  
addition  to  installations com pleted , it  has received  
new  orders for no few er than  22 equipm ents, of 
w hich  n ine are W ard Leonard se ts  of 1,000 h.p. 
or over. Of th e  W ard Leonard se ts four are for 
lead m ines in  N ew  South W ales, four for copper 
m ines in  R hodesia, and one— a' repeat order— for 
a colliery in  th is  country. T he other equipm ents  
include a.c. se ts for gold m ines on th e  R and, copper 
m ines in Spain, and collieries in  Great Britain.

Tw o of th e  large W ard Leonard se ts are of special 
in terest in  th a t th e y  are designed for com p letely  
autom atic control, th e  w inder being started by  
m eans of a single push button  from an y  one of 
four working levels , and the  operations of accelera­
tion , deceleration, and decking being regulated by  
th e  autom atic equipm ent in  accordance w ith  a 
predeterm ined schedule. The schem e is rem arkable 
in  several respects, n otab ly  in  th e  first p lace in  
th e  provision of m eans of operation from a num ber 
of levels , and also in th e  fact th a t by m eans of an  
autom atic brake governor th e  w inder is definitely  
and p ositive ly  kept w ith in  its  predeterm ined  
deceleration  curve, the  m echanical brakes being  
autom atically  applied to  th e  necessary degree 
should th e  regenerative control of the  m otor not 
g ive  ex a ctly  th e  arranged schedule.

T his autom atic system  of braking and a new  typ e  
of hydraulic regulator are tw o  notable recent 
developm ents m ade b y  th e  com pany w hich are 
lik ely  to  h ave considerable influence on w inder  
design. B rief explanatory n otes on th e  tw o develop-
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m en ts are g iven  below . The favourable im pression  
already m ade on users is show n b y  th e  fact th a t  
b oth  ty p e s of equ ipm ent are being included on 
no few er than  e igh t of th e  n in e  W ard Leonard  
se ts of last, y ea r ’s orders.

T he n ew  slip  regulator con sists of a hydraulic  
coupling betw een  th e  m otor and th e  flyw heel of 
th e  m otor generator set. T he dev ice  is a  d evelop ­
m ent of th e  w ell-know n V ulcan coup ling  w hich  
has been  ex ten siv e ly  em ployed  for m arine propulsion  
and industrial drives. It  con sists essen tia lly  of 
tw o  m ain elem ents, an im peller w heel m ounted  on 
th e  m otor shaft and a runner w h eel m ounted  on  
th e  flyw heel shaft, w ith  a casing  in  w hich  a 
controlled  supp ly  of oil provides th e  w orking  
m edium . The o il circu lates under pressure and b y  
varying th e  am ount ad m itted  to  th e  coupling the

slip  can b e  regulated  to  any desired va lue from  
practica lly  zero to  100% . The system  is introduced  
as an im portant im provem ent upon th e  usual 
form of slip  regulation  by  m eans of resistance in  
th e  secondary circu it of the  driv ing m otor of the  
flyw heel set.

In th e  au tom atic braking system  th e  braking  
effort is app lied  as a function  of th e  speed change  
of th e  cages, com pensation  b ein g  m ade au to ­
m atica lly  for all variations of load, speed of travel, 
and other conditions. The use of th is new  principle  
g iv es th e  equ ipm ent th e  rem arkable and h ighly  
desirable characteristics th a t an y  g iven  position  
of th e  brake lever w ill g iv e  a definite rate of retarda­
tion  under all cond itions and th at any desired rate  
of retardation  can  be o b ta in e d . w ith ou t shock. 
T he retardation  under em ergency conditions is 
also capable of accurate se ttin g , a  definite rapid  
rate of retardation  being se t for operation  if  the

cages are approaching th e  end of travel, a
. re la tiv e ly  slow  rate of retardation  se lected  for 

operation if th e  cages are in an in term ed iate  
position . T he system  th u s ensures a n y  required  
stoppage in  a reasonably  short d istan ce  of travel, 
w hile elim in atin g  th e  risk of sudden  stoppages, 
w hich are a cause of grave danger to  passengers 
and plant.

W ith  regard to  th e  au tom atic  braking equ ipm ent 
it  is in terestin g  to  n ote th a t fo llow ing on  successful 
te sts  carried out in  th e  m aker’s w orks, te s ts  are at 
present b ein g  carried ou t in actual serv ice  a t  the  
H arw orth C olliery of M essrs. Barber, W alker 
and Com pany. In  ad d ition  to  th e se  te s ts  a 
com prehensive series of general te s ts  on th e  tw o  
2,400/3,850 h.p. w inder se ts  in sta lled  a t th is  colliery  
has been  carried ou t b y  th e  m akers. T his in sta lla ­

tion  was referred to  and illu strated  in  our July, 
1929, issue.

T hese te s ts  co n stitu te  an im portant practical 
in v estig a tio n  in to  actual con d ition s of w inding  
serv ice and th e  d eta ils  of w inder perform ance. 
T he sets, w h ich  are am ong th e  largest w ind ing  
eq u ip m en ts in th is  country, are arranged on  the  
M etropolitan-V ickers “ S .P . ” system , in  w hich  a 
flyw heel generator set, gear driven  b y  a h igh  speed  
condensing turbine, is  used to  su p p ly  d .c. energy  
to  th e  w inding m otors, th e  la tter  being controlled  on 
th e  W ard Leonard princip le. B y  th is  arrangem ent 
the  peak  loads o f w ind ing  are n ot reflected on th e  
boiler p lant, th e  steam  dem and on th e  turbine being  
equalized  to a va lue corresponding to  th e  average  
of th e  cycle . T he con sequ en t reduction  in  boiler  
p lant and cooling tow ers, and th e  p o ss ib ility  of 
u sing m odern high-pressure w ater-tu b e boilers has  
enabled m any im provem ents to  be m ade w hereby

M e t r o p o l it a n -V ic k e r s  F l y w h e e l  G e n e r a t o r  S e t s  a t  H a r w o r t h  C o l l i e r y .
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th e  overall efficiency of th e  p lan t is increased and  
th e  cap ita l expend iture reduced. In th e  H arworth  
in sta lla tion  th e  au xiliary  load of th e  colliery  is 
supplied  b y  tw o  1,500 k.w . h igh-pressure turbo­
a lternator se ts , a lthough w here su itab le public  
supp ly  is availab le th e  colliery  load, excluding th e  
w inding peaks, forms a desirable stead y  load for 
w hich  a pow er supply com pany w ill usually  
quote an a ttractive tariff. E ach flyw heel generator  
se t  also includes an induction  m otor w hich  acts  
as a brake w hen th e  se t is being driven from the  
steam  end, and can  be used as th e  driv ing un it  
if so desired, th e  turbine being declutched and the  
m otor tak in g  its  energy from  one of the  tw o  1,500 
k.w. turbo-alternator sets. T he accom panying  
photograph g ives a  general v iew  of th e  power 
house, in  w hich  one of th e  flyw heel generator sets  
is seen  in th e  m iddle and the  tw o  1,500 k.w. turbo­
generator se ts at th e  far end of th e  station.

T he tests , w hich were designed to  check calcula­
tions and g ive data  for design use, have g iven  
valuable and in teresting  results which it is intended  
to  publish  in th e  near future. T he results include 
confirm ation th a t the  actual tim e, speed, voltage  
and load conditions throughout the  course of the  
w inding operation correspond very  closely  w ith  th e  
calculated va lues and also th a t the  equipm ents 
are capable of w inding their norm al load of 7-5 
tons from  a depth  of 2,815 ft. w ithin  th e  specified  
tim e of 76 seconds.

METAL MARKETS
C o p p e r .— D uring January, th e  A m erican copper  

m arket had a rather easy  tone, th e  q uotation  in 
N ew  Y ork for electro ly tic  m etal receding from 10-50 
to  10 cen ts per lb., f.a.s. A t the  low er figure 
cond itions ten ded  to  becom e steadier, particularly  
as sen tim en t w as strengthened  b y  indications that  
the  sta tistica l p osition  is at long last beginning to  
show  signs of im provem ent. The w orld’s copper  
production has of course now  been  curtailed very  
sub stan tia lly . In  London, th e  Standard m arket 
has been  a narrow one, ow ing to  restricted supplies, 
and p rices h ave ten ded  to  follow  th e  trend  of pro­
fessional m arket sen tim en t rather than  b y  th e  
volum e of dem and by  copper consum ers. A t tim es  
th e  Standard m arket showed signs of firmness, but 
on balance va lues were rather lower on th e  m onth.

A verage price of Cash Standard Copper : January, 
1931, ¿44 19s. 7d. ; D ecem ber, 1930, ¿46 16s. 4d. ; 
January, 1930, ¿71 11s. Id. ; D ecem ber, 1929, 
¿68 7s. 3d.

T i n .— V alues h ave fluctuated in  consonance w ith  
the  varying trend of m arket sentim en t, which in 
turn seem s to  have been largely dependent la tterly  
on developm ents connected w ith  the  quota schem e  
which is th e  la test proposal of th e  " bull ’’ in terests  
w hereby prices m ay be m aintained or possib ly  
advanced. I t  is sta ted  th a t th e  D utch , B oliv ian  
and N igerian  G overnm ents are prepared to  support 
th e  project provided  th e  M alayan producers can  
be brought in to  th e  schem e, but so far th e  a ttitu de  
of the  la tter  has not y e t  been  defin itely  defined. 
M eanwhile desp ite  the  fact th a t ou tput has been  
curtailed in certain  directions as a  result of econom ic 
conditions, world “ v isib le  supplies ” last m onth  
are estim ated  to  have increased b y  a further 850 
tons, w hich  indicates th a t consum ption is still 
below  th e  lev e l of output. C onsequently th e  m arket 
outlook  rem ains discouraging.

A verage price of Cash Standard Tin : January, 
1931, ¿115 17s. 7d. ; D ecem ber, 1930, ¿111 12s. 4d. ;

January, 1930, ¿175 10s. lOd. ; D ecem ber, 1929, 
¿179 10s. 2d.

L e a d .— P rices drifted  downwards during
January, as w as really  in ev itab le  in v iew  of the  
fact th a t p len ty  of m eta l cam e forward from  pro­
ducing countries, w hereas consum ption continued  
to  languish, particu larly  in A m erica .and Germ any. 
N or w as th e  outlook  im proved by  the  se ttlem en t  
of th e  w age d isp u te a t Broken H ill, as a result of 
w hich  operations are continu ing there, w h ilst of 
course th e  d ecline in  th e  A ustralian exchange w ill 
ten d  to  encourage production a t a ll th e  A ustralian  
m ines, including th e  new  M ount Isa properties, 
w hich are exp ected  to  start operations about next  
April. M arket sen tim en t w as not im proved bv the  
obvious d isinclination  of th e  Lead Producers 
A ssociation  to  g ive  th e  m arket any fresh support, 
and the  p osition  m ust be regarded w ith  som e 
distrust in v iew  of th e  large surplus stocks w hich  are 
known to  ex is t  and th e  rather dubious world  
industrial outlook.

A verage m ean price of soft foreign lead  : January, 
1931, ¿13 17s. 9d. ; D ecem ber, 1930, ¿15 5s. 8d. ; 
January, 1930, ¿21 11s. Id . ; D ecem ber, 1929, 
¿21 9s. 6d.

S p e l t e r .— T he ten dency  w as easy  throughout 
la st m onth, desp ite  th e  fact th a t in  A m erica th e  
situ ation  show ed a sligh t im provem ent as stocks 
h ave at last begun to  decline. The seriousness of 
th e  A m erican sta tistica l p osition  is, how ever, 
p la in ly  ind icated  by  th e  fact th a t at th e  end of 
D ecem ber last stocks am ounted to  no less than  
143,500 short tons com pared w ith  86,000 tons on 
February 1, 1930. L atterly  spelter prices have been  
ruling at a  lower lev e l than  for m any decades past. 
Production is of course being slow ly  strangled by  
th e  present price and even tu ally  th is fact alone 
should p ut th e  m arket on a healthier basis. Dem and  
from  consum ing industries has rem ained d is­
appointingly  restricted.

A verage m ean price of sp e lter : January, 1931, 
¿12 18s. 7d. ; D ecem ber, 1930, ¿13 9s. 9d. ; January, 
1930, ¿19 18s. 9d. ; D ecem ber, 1929, ¿20 7s. 5d.

I r o n  a n d  S t e e l .— T he C leveland pig-iron m arket 
seem s to  have been  a litt le  more cheerful and active  
as a resu lt of a  5s. " cu t ” in quotations m ade by  
producers during January, w hich  brought dow n the  
price of N o. 3 foundry to  58s. 6d. per ton. Certain  
contracts booked b y  engineering firms and stee l­
works in the  N orth  of England are beginn ing to  be  
reflected in  a b etter  consum ption  of p ig-iron, but 
the  b last furnaces are still working far below  total 
cap acity  and there is no evidence th a t any general 
trade rev iva l is im m inent. M eanwhile th e  undertone 
in h em atite  seem s rather easy  although m akers are 
endeavouring to  m ainta in  th e  quotation  a t  70s. for 
E ast Coast M ixed N um bers. In  finished stee l there  
has been  no appreciable expansion in in terest, 
although B ritish  m akers have increased th e  rebates  
granted to  hom e consum ers. B ritish  export q uota­
tions have been  le ft  unchanged. T he C ontinental 
stee l m arket has opened th e  year in  a q u iet fashion  
and steelw orks across th e  Channel are som ew hat 
apprehensive as to  th e  im m ediate future.

I r o n  O r e .— G enerally speaking th e  m arket has 
show n no im provem ent during th e  p ast m onth , 
m ost ironm asters being fu lly  covered b y  delayed  
deliveries against 1930 contracts w ith  the  exception  
of an occasional cargo of b est B ilbao rubio, which  
realizes around 15s. 9d. to  16s. per to n  c .i.f.

A n t im o n y .— T he range of prices for E nglish  
regulus has narrowed, th e  quotation  now being  
¿36 to  ¿42 10s. according to  brand. There is not 
m uch dem and for Chinese regulus on spot, but the
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L O N D O N  D A IL Y  M E T A L  P R IC E S
C opper, T in , Z inc, an d  L ead  p e r L ong T o n ;  S ilver p e r S ta n d a rd  O u n c e ; G old p e r F ine  O unce.

C O P P E R .
T IN .

ZINC
(Spelter).

L E A D . S IL V E R .

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

l y t i c .
B e s t

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

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

w ard .
Cash. 3 M onths. Cash. 3 M onths.

J a n . £ s . d . £ s . d. £ s . d. £ s . d. £ s . d. £ s . d. £ s. d . £ s . d . £ s . d. d. d. s. d.
12 44 11 10* 44 9 4* 47 5 0 — 114 16 3 116 1 3 13 5 0 14 7 6 15 15 0 1 3 « 1 3 « 85 0 |
13 44 16 3 44 10 71 47 5 0 45 10 0 113 13 9 115 1 3 13 0 0 14 6 3 15 15 0 1 4 * 131 85 0*
14 44 14 41 44 10 10* 47 5 0 — 114 12 6 115 17 6 12 12 6 14 2 6 15 10 0 13* 1 3 * 85 0
15 44 11 10* 44 9 4* 47 5 0 — 113 1 3 114 8 9 12 13 9 14 0 0 15 10 0 1 3 f t 13* 85 0
16 44 12 6 44 10 0 47 5 0 45 10 0 114 2 6 115 7 6 12 8 9 13 15 0 15 5 0 1 3 | 13* 84 1 1 |
19 45 13 11 45 10 7* 48 7 6 116 12 6 117 17 6 12 12 6 13 15 0 15 5 0 13* 13* 84 11*
20 45 2 6 44 18 9 48 0 0 46 5 0 114 18 9 116 6 3 12 11 3 13 13 9 15 5 0 1 3 | 13* 84 11*
21 45 0 71 45 0 7* 48 0 0 — 117 7 6 118 16 3 12 12 6 13 12 6 15 0 0 14 1 3 * 84 11*
22 44 18 U 44 16 10* 47 10 0 .— 115 13 9 117 3 9 12 11 3 13 12 6 15 0 0 1 3 « 1 3 * 84 H I ­
23 44 16 10* 44 15 0 47 12 6 46 5 0 114 3 9 115 13 9 12 6 3 13 0 0 14 15 0 1 3 « 13* ST 11*
26 44 11 3 44 9 41 47 10 0 — 114 11 3 115 18 9 12 5 0 13 6 3 14 15 0 1 3 « 1 3 f t 84 11*
27 44 5 7* 44 3 9 47 7 6 45 10 0 115 2 6 116 12 6 12 7 6 13 6 3 14 15 0 13* 1 3 | 84  11*
28 44 6 10* 44 4 4* 47 7 6 — 115 7 6 116 15 0 12 5 0 13 7 6 14 15 0 131 13g 84 11*
29 44 0 71 43 19 41 47 0 0 — 113 18 9 115 11 3 12 5 0 13 3 9 14 10 0 1 3 « 1 3 * 84 11*
30 44 3 9 44 1 10* 47 0 0 45 5 0 113 18 9 115 6 3 12 5 0 13 3 9 14 10 0 1 3 * 13* 84 11*

F eb .
2 43 11 101 43 8 11 46 10 0 — 113 8 9 114 16 O 11 17 6 12 IS 9 14 5 0 13* 131 84 11*
3 43 9 41 43 4 4* 46 0 0 44 10 0 112 3 9 113 13 9 11 15 0 12 18 9 14 5 0 1 2 « 12* 84 11*
4 43 16 3 43 8 9 46 5 0 — 114 13 9 116 3 9 11 11 3 12 16 3 14 5 0 1 2 * 1 2 * 84 l i t
5 43 4 41 43 1 10* 46 5 0 — 114 7 6 115 13 9 11 11 3 12 12 6 14 0 0 1 2 | 1 2 * 84 11*
6 43 6 101 43 1 101 46 5 0 44 10 0 115 2 6 116 8 9 11 12 6 12 15 0 14 0 0 12 ô 1 2 * 84 11*
9 44 11 10* 44 3 1* 46 10 0 — 116 16 3 118 6 3 12 0 0 13 2 6 14 5 0 12 1 1 « 84 11*

10 45 5 7* 45 0 7* 47 17 6 46 5 0 116 7 6 117 17 6 12 5 0 13 10 0 15 0 0 1 2 * 1 2 * 84 111

price is p retty  stea d y  a t ¿25 10s. to  ¿26 ex  w are­
house. M etal to  be sh ipped  from  China has been  
quoted  recently  around ¿23 to  ¿23 5s. c.i.f.

A r s e n ic .— Cornish 99% w h ite  is scarce and  
rather nom inal at ¿19 per ton  f.o .r. m ines, w hereas  
M exican is offering at about ¿17 10s. c.i.f. L iverpool.

B is m u t h .— T he official price rem ains a t  5s. per  
lb. for m erchant q u an tities, a fair business being  
reported .

C a d m iu m .— Q uotations are unchanged  a t about 
Is. 9*d. to  Is. 10-|d. per lb., dem and being on ly  
m oderate.

C o b a l t  M e t a l .— B usiness rem ains slow , but th e  
official p rice is upheld  a t 10s. per lb.

C o b a l t  O x i d e s .— Q uotations are unchanged  
officially a t 8s. per lb. for b lack and 8s. lOd. for grey.

Ch r o m iu m  M e t a l .— There is a fa ir ly  stead y  
dem and a t about 2s. 7d. per lb.

T a n t a l u m .— B usiness is  practica lly  a t a  stan d ­
st ill  and quotations are nom inal a t  ¿40 to  ¿45  
per lb.

P l a t in u m .— Inq u iry  has b een  som ew hat m eagre  
during th e  p ast m onth , but q uotations are w ithou t  
alteration  a t ¿6 10s. to  ¿6 15s. per oz. for refined  
m etal. P roduction  appears to  be in  excess of 
requirem ents.

P a l l a d iu m .— There is a stead y  call for th is  
m etal a t about ¿3 15s. to  ¿4 5s. per oz.

I r i d i u m .— B usiness is still v ery  restricted , but 
sponge and pow der are fa irly  w ell m aintained  at  
ab ou t ¿33 to  ¿35 per oz.

O s m iu m .— A lthough th e  turnover is not large the  
m arket w ears a v ery  stead y  appearance, prices  
b ein g  unaltered  a t ¿16 to  ¿16 10s. per oz.

T e l l u r iu m .— Q uotations can on ly  be called  
nom inal in th e  absence of business, th e  present  
figure being som ew here about 10s. to  12s. 6d. per lb.

S e l e n iu m .— B usiness is  proceeding q u ie tly  at  
th e  unaltered  price of 7s. 8d. to  7s. 9d. per lb. ex  
warehouse L iverpool.

M a n g a n e s e  O r e .— D uring January som e b est  
Indian ore w as sold to  France at around Is. 0§d. per 
u n it c .i.f ., but R ussia rem ains a seller a t l i d .  or 
possib ly  lOJd. per u n it c .i.f. for w ashed Caucasian. 
A t th e  m om en t dem and is stagnant.

A l u m in iu m .— T his m arket has b een  v ery  d is­
app oin tin g  la te ly , dem and rem ain ing a t a low  ebb, 
p artly  ow ing to  th e  q u ietn ess in  th e  m otor car 
trade. Q uotations, how ever, are unchanged  a t ¿85, 
less 2% d elivered , for in gots and bars.

S u l p h a t e  o f  C o p p e r .— T here is  no change to  
report, E nglish  m ateria l rem ain ing at ¿21 to  ¿21 10s. 
per ton  f.o .r ., less 5% .

N ic k e l .— T he o u tle ts  for th is  m eta l are not 
absorbing th e  ava ilab le supp lies and m in in g  opera­
tions have b een  curtailed  in  Canada. P rices, how ­
ever, rem ain  a t  ¿170 to  ¿175 per ton  for b oth  hom e 
and export.

C h r o m e  O r e .— A lthough  b u sin ess is  rather slack  
just now, q u ota tion s show  no change a t 77s. 6d. 
to  80s. per ton  c .i.f. for good 48%  R hodesian  ores, 
up to  95s. c .i.f . b ein g  nam ed for h igh  grade N ew  
Caledonian.

Q u i c k s i l v e r .— Tow ards th e  end of January a 
tem porary scarcity  of spot su p p lies resu lted  in  
prices advancing to  about ¿22 12s. 6d. p er bottle , 
a t w h ich  th e y  now  stand, but th e  turnover continued  
restricted .

T u n g s t e n  O r e .— C ontinued ab sten tio n  on th e  
part of buyers has resu lted  in s t ill further depression  
in  th is  com m odity , forward sh ip m en t from  China 
now  b ein g  obta inab le a t ab ou t 12s. 6d. to  13s. 
per u n it c .i.f.

M o l y b d e n u m  O r e .— T here is no dem and  w orth  
speaking about and p rices are still largely  nom inal 
at around 32s. 6d. to  35s. 6d. per u n it c .i.f . for 
80 to  85%  M oS2 concentrates.

G r a p h i t e .— B usiness is v erv  depressed, but 
prices are still nom inally  m ainta in ed  a t  ¿25 to  ¿27 
per to n  c .i.f . for 85 to  90% raw  M adagascar flake 
and ¿24 to  ¿26 c .i.f. for 90% C eylon  lum ps.

S i l v e r .— T he general ton e of th is  m arket during  
th e  past m onth  has rem ained  a n yth in g  b u t strong. 
On January 1 sp ot bars w ere quoted  a t 14Js d. but 
b y  January 15 had  d eclin ed  to  13J£d. Several 
suggestions w ere p u t forward during th e  m onth  for 
m easures to  im prove th e  price and reh ab ilita te  th e  
Chinese exchange, b u t there w as no real bu ying  
in terest and b y  January 31 sp ot bars had sagged
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STATISTICS
P R O D U C T IO N  O F  G O LD  IN  T H E  T R A N S V A A L.

R a n d .
E l s e ­

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

Oz. Oz. Oz.
J a n u a ry ,  1930........................ 848 ,245 3 4 ,556 882,801
F e b r u a r y .................................. 7 83 ,086 3 5 ,102J 818 ,188
M arch ...................................... 8 52 ,089 37,281 889 ,370
A p ril ......................................... 8 31 ,996 3 6 ,610 868 ,606
M ay ............................................. 8 76 ,893 3 9 ,3 2 0 9 16 ,213
J u n e ........................................... 8 47 ,352 4 0 ,515 887 ,867
J u l y ........................................... 8 71 ,468 4 1 ,1 8 4 912 ,652
A u g u s t ................................. 8 78 ,474 4 2 ,607 921,081
S e p tem b e r ............................. 860 ,311 42,865 903,170
O c to b e r .................................... 8 84 ,632 4 1 ,929 926,561
N ovem ber ............................. 8 44 ,038 4 0 ,715 884,753
D ecem ber ............................... 807 ,202 4 1 ,2 9 0 908 ,492
J a n u a r y ,  1931 ...................... 8 73 ,872 4 0 ,7 0 4 914 ,576

T R A N S V A A L  G O LD  O U T PU T S.

D e c e m b e r . J a n u a r y .

T re a te d
Tons.

Y ield
Oz.

T re a te d
Tons.

Y ield
Oz.

B rak p an  ............................. 9 2 ,800 £143,177 95,000 £147,013
C ity  D eep ........................ 8 9 ,000 24,201 100,000 2 5 ,486
Cons. M ain R e e f ............ 66 ,000 2 2 ,9 3 5 67 ,000 23,431
Crow n M ines ...................... 247 ,000 79,360 2 56 ,000 80,695
D ’rb ’n R oodepoort D eep 46,000 15 ,194 4 6 ,7 0 0 15,392
E a s t  R a n d  P .M ................ 153,000 40,860 156,000 4 1 ,805
G ed u ld ................................. 84 ,000 27,031 85,000 27,231
G eldenhu is D e e p ............ 6 8 ,500 16,062 69 ,500 16,310
G ly n n ’s L y d en b u rg  . . . 6 ,2 0 0 2 ,2 9 6 6 ,3 0 0 2 ,3 3 3
G o v ern m en t G.M. A reas 203 ,000 £394,866 2 12 ,000 £409,867
K le in fon tein  ................... 5 0 ,700 10 ,999 5 2 ,500 11,389
L an g laag te  E s ta te  . . . .  
L u ip a a rd ’s V l e i ..............

8 0 ,000 £110,857 81 ,000 £115,108
30,000 7 ,6 5 5 3 2 ,000 8 ,1 0 2

M eyer and  C harlton  . . . 18 ,400 £18,270 18,400 £17 ,265
M odderfontein  N ew . . .  . 163,000 70,183 164,000 70,349
M odderfon tein  B .......... 69 ,500 2 2 ,6 8 4 71,500 23 ,060
M odderfontein  D eep . . 44 ,200 2 2 ,900 46,000 23 ,422
M odderfontein  E a s t . . . 70 ,000 2 0 ,5 8 8 72,000 2 1 ,144
New S ta te  A reas . . . . 7 8 ,000 £167,857 81,000 £172,396
N ourse ............................... 6 4 ,800 19 ,348 68,100 2 0 ,0 6 4
R a n d fo n te in  ................... 221 ,000 £248,557 220,000 £257,352
R obinson  D e e p .............. 9 6 ,800 2 7 ,873 98,000 27 ,942
R ose D e e p ........................ 6 2 ,500 13,276 6 2 ,000 13,305
S im m er an d  J a c k .......... 7 6 ,000 2 2 ,2 8 0 76,700 2 2 ,2 1 8
S p r in g s ............................... 6 9 ,0 0 0 £144,749 71,500 £146,416
S u b  N i g e l .......................... 3 1 ,000 2 7 ,7 8 4 3 1 ,000 2 7 ,757
T ra n sv a a l G.M. E s ta te s 15 ,200 5 ,1 1 5 1 5 ,216 4 ,9 6 3
V an R y n  .......................... 41 ,500 £42,191 42,500 £42,507
V an R yn  D eep .............. 6 7 ,000 £104,746 6 3 ,000 £100,140
W est R and  Consolidated 9 3 ,000 i  106,713 93.000 £107,206
W est S p r in g s ................... 6 3 ,100 £76 ,176 71,500 £76 ,8 6 3
W itw ’te rs r ’nd  (K nights) 5 5 ,500 £49 ,896 57 ,000 £ 4 9 ,6 0 9
W itw a te rs ran d  D eep . . 4 0 ,500 1 2 ,389 3 9 ,900 9 ,3 3 1

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

C om piled  from  official s ta t is t ic s  pu b lish ed  b y  the  T ra n sv a a l 
C ham ber of M ines.

T ons
m illed.

Y ield 
p e r ton.

W o rk 'g  
cost 

p e r  ton .

W o rk ’g 
pro fit 

pe r ton.

T o ta l
w ork ing

pro fit.

O c to b e r, 1929 2,658,100
s.

28
d.
1

s.
19

d.
8

s.
8

d.
5

£
1,115,744

N ovem ber . . . 2,559,450 28 3 19 11 8 4 1,071,199
D ecem ber . . . 2,528,000 28 3 19 11 8 4 1,058,231
J a n u a ry , 1930 2,618,600 28 2 19 9 8 5 1,103,718
F eb ru a ry  . . . . 2,421,100 28 5 20 0 8 5 1,019,482
M arch ............ 2,663,820 28 1 19 8 8 0 1,121,216
A p r i l ................
M ay ..............

2 ,549,250 28 7 20 1 8 6 1,084,504
2,741,634 28 1 19 8 8 5 1,153,549

J u n e ................. 2,651,970 28 2 19 7 8 7 1,141,197
J u ly  .............. 2,706,900 28 5 19 8 8 9 1,184,107
A u g u s t .......... 2,693,100 28 3 19 6 8 9 1,174,828
S e p tem b e r . .  . 2,653,250 28 5 19 8 8 9 1,160,430
O cto b e r . . . . 2,741.080 28 5 19 7 8 10 1,212,822
N o v em b er . . . 2,628,800 28 4 19 7 8 9 1,145,097
D e c e m b e r . . . . ■— 1,160.548

N A T IV E S  E M P L O Y E D  IN  T H E  T R A N S V A A L  M IN E S .

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 .

J a n u a ry  31, 1930 . . 190 ,663 15 ,288 5 ,8 8 9 211 ,840
F eb ru a ry  28 ............ 196 ,752 15,495 6 ,5 8 4 218 ,831
M arch 31 ................... 2 00 ,134 15,350 7 ,0 0 2 222 ,316
A pril 30 ...................... 2 02 ,434 15,109 5 ,5 6 5 2 23 ,108
M ay, 31 ..................... 2 02 ,182 1 5 ,0 2 8 5 ,3 4 0 2 22,550
J  une 30 ...................... 2 01 ,324 14,943 5 ,1 2 6 22 1 ,3 9 3
J u ly  3 1 ........................ 201 ,111 14,670 5 ,4 9 0 221,271
A ugust 31 ................. 202 ,257 14 ,788 5 ,7 5 4 2 22 ,799
S ep tem b er 30 .......... 205 ,061 14,706 5 ,7 6 7 22 5 ,5 3 4
O cto b er 3 1 ................. 206 ,7 7 8 14,482 5 ,0 3 2 2 26 ,292
N ovem ber 30 . . . . . . 205 ,030 13,973 4 ,7 4 8 223,751
D ecem ber 31 ............ 203 ,473 1 3 ,763 4 ,6 0 7 221 ,843
J a n u a r y  31, 1 9 3 1 . . . 20 9 ,4 4 2 13,865 4 ,3 2 5 227 ,632

PR O D U C T IO N  O F  G O LD  IN  R H O D E S IA .

J a n u a r y . . 
F eb ru ary  
M arch . . .  
A p ril . . .  
M ay . . . .
J u n e ..........
Ju ly  . . . .  
A ugust. . .  
S ep tem ber 
O cto b er . 
N ovem ber 
D ecem ber

1927

oz.
48 ,731
46,461
50 ,407
48 ,290
4 8 ,992
52 ,910
4 9 ,116
4 7 ,288
4 5 ,838
4 6 ,752
47 ,435
49 ,208

1928

oz.
51 ,356
4 6 ,286
48,017
4 8 ,549
47,323
51,762
48,960
50,611
47,716
43,056
47,705
44,772

1929

oz.
46,231
44,551
4 7 ,388
48,210
4 8 ,189
4 8 ,406
4 6 ,369
46,473
4 5 ,025
46,923
4 6 ,219
4 6 ,829

1930

oz.
46,121
43,385
45,511
45,806
4 7 ,645
4 5 ,2 0 8
4 5 ,810
4 6 ,152
46,151
4 5 ,006
44,351
4 6 ,485

R H O D E S IA N  G O L D  O U T P U T S .

D e c e p IB E R . J a n i JARY.

Tons. Oz. Tons. Oz.

C ara an d  M o to r ..............
G lobe an d  Phoenix . .  .
Lonely  R e e f .....................
L u iri Gold ........................
R e z e n d e .......................... ..
Sherw ood S ta r  ..............
W an d ere r Consolidated

24 ,400
6 ,0 2 6
6 .4 0 0  
1,711
6 .4 0 0  
4 ,6 0 0

15,900

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

£2,412
2 ,6 8 5

£11,081
4 ,0 7 7

2 4 ,4 0 0
6 ,0 6 6
6 .4 0 0

6 .4 0 0  
4 ,6 0 0

1 5 , 9 0 0

10 ,576
5 ,8 1 3
3 ,2 6 3

2 ,6 6 3
£11 ,390

4,061

W E S T  A F R IC A N  G O LD  O U T P U T S .

D e c e m b e r . J a n u a r y .

A riston  Gold M ines . 
A sh an ti Goldfields 
T aq u ah  and  A bosso. .

Tons.
4 ,2 8 0

11,620
10,080

Oz.
£ 7 ,9 2 8
13,958

£15,921

Tons.
4 ,4 1 9

11,750
1 0 ,332

Oz.
£ 8 ,3 6 8
13,971

£16,301

A U S T R A L IA N  G O LD  O U T P U T S  B Y  S TA TE S.

W estern
A ustra lia . V icto ria. Q ueensland

Oz. Oz. Oz.
J a n u a ry , 1930 ............................... 25 ,472 952 209
F e b r u a r y ........................................... 3 1 ,307 1 ,3 5 4 350
M arch ............................................... 2 7 ,946 2 ,5 6 2 382
A p ril ................................................. 3 6 ,652 1 ,8 1 2 1,081
M ay .................................................... 3 2 ,967 3 ,4 8 0 580
l u n e .................................................... 41 ,738 812 673
J u ly ...................................................... 34 ,174 2 ,3 2 7 728
A u g u s t ............................................... 3 8 ,5 7 9 1 ,8 0 4 323
S e p te m b e r .................................... 3 2 ,0 3 4 1 ,9 9 2 429
O c t o b e r ............................................. 39 ,687 1 ,6 8 5 628
N ovem ber ...................................... 3 3 ,7 0 8 —- —
D ecem ber ........................................ 4 2 ,0 9 7 -- --
J a n u a ry ,  1931................................. 27 ,306 -- --

A U ST R A L A SIA N  G O LD  O U T PU T S.

D e c e m b e r . J a n u a r y .

Tons V alue £ Tons. V alue £

A ssociated  G.M. (W .A.) . .
B lack w a te r (N.Z.) ............
B oulder P ersev 'ce  (W .A .). .  
G rt. B ou lder P ro . (W .A.) . 
L ake View & S ta r  (W.A.) 
Sons of Gw alia (W .A.) . . .  
S ou th  K a lg u rli (W.A.) . . .  
W aih i (N.Z.) ........................

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

8 ,5 1 4
6 ,0 4 2

4 ,7 3 9
4 ,7 3 0

10,841
1 8 ,372

12,213
11,351

J  9 ,034*  
I 8 3 ,4 3 5 t

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

11 ,380
6 ,8 3 5

5 ,8 4 0
5 ,0 2 3

12 ,012
2 0 ,8 4 6

14 ,349
1 3 ,498

{ =
* Oz. gold. f  Oz. silver.
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G O LD  O U T P U T S , K O L A R  D IS T R IC T , IN D IA .

D e c e m b e r . J a n u a r y .

Tons
Ore

T o ta l
Oz.

Tons
Ore

T o ta l
Oz.

3 ,5 0 0
8 ,7 6 0

1 8 ,008
11 ,540
12 ,000

2 ,1 0 7
5 ,8 6 3

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

3 ,6 0 0
8 ,3 0 0

1 7 ,255
1 2 ,013
1 0 ,500

2 ,1 0 5
5 ,5 5 5

1 1 ,297
7,221
5 ,1 4 5

C ham pion  R e e f ..........
M ysore .............................

O oregum  ......................

M IS C E L L A N E O U S  G O L D , S IL V E R , A N D  P L A T IN U M  
O U T P U T S .

D e c e m b e r . J a n u a r y .

Tons V alue £ T ons V alue £

Chosen Corp. (K orea) . . . 
F ro n tin o  & B oliv ia  (C’lbia)
Lena ( S ib e r ia ) ......................
L y d en b u rg  P la t. (T rans.) . 
M arm ajito  (Colom bia) . .  .

1 0 ,038
2 ,6 7 0

1,1 0 0
78 ,122

15,011

4 5 ,745

14 ,117
10 ,398

5 ,0 6 4  
2 6 ,694d

86,698¿
43,500
87 ,196d

9 ,4 1 0
2 ,6 0 0

1 ,1 2 0

14,033
1 0 ,267

5 ,6 9 8

O n v erw ach t P la tin u m  . .  . 
O rien ta l Cons. (K orea) . . 
S t. J o h n  del R ey  (B raz il) . 
S a n ta  G ertru d is  (Mexico) . ------

8 7 ,4 0 8 á
4 7 ,5 0 0

d  D ollars, p  Oz. p latin o id s .

P R O D U C T IO N  O F  T IN  IN  F E D E R A T E D  M A LA Y  ST A T E S. 
E s tim a te d  a t  70%  of C o n cen tra te  sh ip p ed  to  S m elte rs . L ong T o n s .

J u ly ,  1930 ...................... 5 ,5 2 5
4,1 5 3
4 ,0 4 8
4 ,8 0 7
4 ,8 1 2
5 ,0 1 9D ecem ber ...................... J u n e ............................... A

O U T P U T S  O F  M A LA Y A N  T IN  C O M P A N IE S . 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

N ov. Dec. J a n .

A ver H i tarn  .................................... 65* 119 131
B a tu  C a v e s ...................................... — — 22
C h an g k at ......................................... 55 60 53
C h en d erian g ...................................... — — —
G openg ............................................. 65* 65* 7 1 !
H ongkong  T in  ............................... 63 62 5 3 !
Id ris  H y d ra u lic  ............................. 2 9 f 38 28
I p o h .................................................... 48* 56* 5 5 !
J e la p a n g ............................................. — — —
K am p ar M alaya .......................... 80 93 87
K am pong L a n j u t .......................... 110 75 55
K a m u n tin g  .................................... — —
K en t (F .M .S .) ................................. 40 44* 29
K ep o n g ................................................ —
K i n t a .................................................. 33 33 30
K in ta  K e l la s .................................... 35* 74* 594
K u ala  K a m p a r ............................... 100 75 65
K u n d an g  ........................................... — 35
L a h a t  .................................................. 20* 20* 2 0 !
L a ru t  T in f ie ld s ............................... — _ _
M alaya C o n s o lid a te d ................... 53* 3 7 f 55
M alayan T i n .................................... 131 154* 148!
M eru .................................................. 15 — __
P a h a n g  ............................................. 255 Ü 255 256
P en aw a t ........................................... 74* 58* 73!
P engkalen  ...................................... 62* 66 77!
P e ta l i n g ............................................. 127 145 184!
R ah m an  .......................... . .............. 53* 59* 53!
R a m b u ta n  ...................................... 9 7* 9 !
R a n ta u  ............................................. — 46 30
R a w a n g ............................................. 100 65 65
R aw ang  C o n c e s s io n s ................... 55 30 35
R enong  ............................................. 53 66 6 3 !
S e lay an g ............................................. — — .—
S o u th e rn  M alayan  ........................ 223* 223* 1 9 9 !
S o u th e rn  P e rak  ............................. 23* 38* 3 7 !
S o u th e rn  T r o n o h .......................... 51 34* 45
S ungei B e s i ...................................... 39 39 42
Sungei K in ta  .................................. 31* 13* 24
Sungei W a y  .................................... 107* 113 119
T a ip in g  ............................................. — 28 18
T a n jo n g ............................................. — — 45
T e ja  M alaya .................................... 2 6 f 1 8 ! 2 9 !
T e k k a  ................................................ 33 28 5 0 !
T e k k a -T a ip in g ................................. 30 32 60
T e m o h ................................................ — 464 57
T ro n o h  ....................................! . . 96 6 5 ! 90

O U T P U T S  O F  N IG E R IA N  T IN  M IN IN G  COMP-4NI E S -
I n  L o n g  T o n s  o f  C o n c e n t r a t e .   _____

J a n .
N ov. Dec.

—

A n g lo -N ig e r ian ...................
200

7

40*
200

7
3* 3*

40 40
D affo ..................................................... 13 12

—
4* —

20 22
28* 24*
17 17

—
13 13
10 10
12* 9*

80
9* 6*

—_ —
N a ra g u ta  E x te n d ed  .................... _ —

—
N a ra g u ta  K o r o t ..........................
N igerian  C o n s o l id a te d .................
Offin R iv e r .............................
R ibon  V alley  ..................................
S o u th  B u k eru  A r e a s ....................
T in  F i e l d s .........................................
T in  P ro p e rtie s  ................................
U n ited  T in  A r e a s ...........................
Y ard e  K erri ....................................

14
3*

10*

8
29
10

14
5
8*

1 *
19

61
250

7
4 i

5010|
41

22
24

10

14

11
12

23
11

O U T P U T S 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 .

N ov. D ec. Jan .

A ng lo -B u rm a (B u rm a )................. 36* 25 20!
A ram ay o  M ines ( B o l iv ia ) .......... 199 245 285
B an g rin  (Siam ) ............................. 89 5 9 ! 79
C onso lida ted  T in  M ines (B urm a) 118 113 120
E a s t  P oo l (Cornwall) ................. 3 7 ! 374 —
F abu losa  (B o l iv ia ) ......................... 163 140 120
G eevor (C ornw all)........................... — — —■
J a n  ta r  (Cornw all) ........................ — —■ —
K ag era  (U g a n d a ) ........................... 28 28 28
M alay siam  T in  .............................. 2 0 ! 2 3 ! 2 3 !
N o rth ern  T a v o y ............................. — .—. —
P a t in o ................................................... 1 ,3 3 0 1 ,3 3 0 —
P olh igey  (C o rn w a ll) ...................... — — —
San F in x  ( S p a in ) ........................... 30* 29* —
Siam ese T in  ( S i a m ) ...................... — 1391 148!
S o u th  C ro ftv  (C o rn w a ll) ............ 5 7 f _ _
T a v o v T in  ( B u r m a ) ...................... 7 8 ! 60
T h e in d aw  (B urm a) ...................... _
T o n g k ah  H a rb o u r  ( S ia m ) .......... 53 54 29
T oyo  ( J a p a n ) .................................... 8 6 ! 8 9 ! 804
W heal K i t ty  (C ornw all)............
Z a a ip la a ts  ............................... 28 _ _

* T in  a n d  W o l f r a m

C O P P E R , L E A D , A N D  Z IN C  O U T P U T S .

B roken  H ill S o u th  . . . .  /  J ons '®ad  conc- • •
[ I o ns z in c  conc. . .

B u rm a  C o rp o ratio n  . . .  -{ ^ ons ^ fm e d  lea d .
hit. Z  u I  Oz. refined s ilv e r

B w ana M K u b w a   T o n s copper oxidp
E le c tro ly tic  Z i n c   T o n s z i n c ..........
In d ia n  C o p p e r .................  T ons copper
M essin a ...............................  T o n s co p p er . .’ !
M oun t L y e l l ...................... T ons c o n cen tra te s
N o rth  B roken  H iU   /  J o n s  lead  conc. . .

I. io n s  z inc  conc. . .  
P o d ero sa  ........................... T ons co p p er o re . .
R hodesia  B roken  HiU . j  XODS ^ a d ...............

( 1 ons slab  z inc . . .
S an  F ran c isco  M exico . \  J ons ^ a d  conc. . .

I io n s  z in c  conc. . .
S u lp h id e  C orp o ratio n  . .  -I ^ ons ê.ad  conc. . .

( io n s  z in c  conc. . .
T e t iu h e ................................ J J ons le.ad  co n c - • •

I Io n s  z in c  conc. . .
T r e p c a ................................ { T o n s lead  conc. . .

t  Io n s  z inc conc. . .
Z inc C o rp o ra tio n  .......... i  J ons !ead  conc. . .
__________________________ 1 T ons z in c  co n c. . .

* F o u r  w eeks to  D ec. 10. f  F o u r

D ec.

4 ,949

6,420
571,380

452
4,190*

349
800

3,476
4 ,680

1,250
4 ,1 8 0
4,575

Ja n .

6,420
540,000

4,157t
359
766

3,530

392

1,254
4 ,195
4,705



FEBRUARY, 1931 111
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kmu. IM P O R T S  O F  O R E S , M ET A L S, E T C ., IN T O  U N IT E D  K IN G D O M

Dec. 1 Jan. N ovem ber. D ecem ber.

- 1 ~~ I ro n  O r e ........................................... 228,862 233,780
M anganese O re ............................... 17,633 19,275

I m . 2» Iro n  an d  S t e e l ............................... 209,769 283,038
1 C opper and  Iro n  P y r i t e s ......... 23,182 20,575
m C opper O re, M a tte , an d  P rec. . .T o n s . . 3,933 2,879

\ 40 C opper M e ta l ................................. 13,162 13,906
1 12 T in  C o n cen tra te  .......................... 6,244 5,853

T in  M e ta l ........................................ . .T o n s  . . 202 600
Lead  P ig  an d  S h e e t..................... 30,939 25,745

\ 22 Z inc (Spelter) ............................... 8,108 9,672
\ 244 Z in c  Sheets, e tc .............................. 451 2,121
\ 11 A lum in ium  .......................... 1,472 1,380

3 \
— 1 M ercu ry ............................................. . .L b ......... 70,691 134,176
13 Zinc O x i d e ...................................... 644 3,652

0 10 W h ite  L e a d .................................... . .C w t . . . . 15,179 12,857
2* 9! Red an d  O range L e a d .............. . .C w t . . . . 3,282 4,572
0 80 B a ry te s , g round  .......................... . .C w t . . . . 31,180 37,906

24 A sbestos ......................................... 873 2,448
— 1 B oron M in e r a ls ............................. 742 732

B o r a x ............................................... . .  . C w t . . . . 13,755 23,535
B asic S lag ...................................... 1,666 3,014

— — S u p e rp h o sp h a te s .......................... 6,214 7,965
— P h o sp h a te  of L i m e ...................... 22,285 30,413
u 14 M ica .................................................. 341 187

S u lp h u r ........................................... 7,418 5,370
n 81 N itra te  of S o d a ............................. 56,234 127,660

P o ta sh  S a lts  ................................. 148,037 169,908
P etro leu m  : C r u d e ..................... 23,449,026 41,187,447

* 1 u
19

L a m p  O i l .............. 22,783,042 16,009,101
% M otor S p irit 56,681,205 52,621,660

L u b ric a tin g  Oil . . .  .G allons 8,038,130 8,498,232
G as O il ..............
Fuel O i l .................

3 ,902,902
29,873,962

7,644,814
44,779,714

A sphalt an d  B itu m en  .............. 10,503 11,372
* To g  comr P araffin  W ax  ............................... . .  .C w t . . . . 85,231 109,252si£31

1 T u rp e n tin e  ................................... . .  .C w t . . . . 24,295 91,123

•W Ik

O U T PU T S  R E P O R T E D  B Y  O IL -P R O D U C IN G  CO M PA N IES.
ISO
$

118
37}

215
S(
IB
5Î|

I n T o n s .

Novem ber. D ecem ber. J a n u a ry .

163 1# A nglo -E cuadorian  ...................... 10,323 17,339 17,040
- A pex T r in id a d ................................. 36,850 37,280 4 0 ,060
- A t t o c k ............................................... 1 ,8 1 5 1,680 1,081

23 28 B ritish  B u rm a h .............. ■............... 4 ,4 9 7 4,648 4 ,6 1 4
2)} SI B ritish  Contro lled  .............. .. 3 3 ,990 35,074 3 6 ,073
— - K ern  M ex ...................................... 822 894 785

14) 1,3» K ern  R iv e r (Cal.) ........................ 1,751 1,541 1 ,4 8 2
- - K ern  R o m an a  ............................... 2 ,2 9 0 2,182 1,822
ID* ¡8’ K ern  T r in id a d  ............................... 4 ,3 8 9 4,494 5 ,4 5 7
— 1381 L o b ito s  ............................................. 28,164 28,401 26 ,605
5T{ - P hoen ix ................... ........................... 50,985 70,523 6 2 ,1 4 9

¡81 S t. H e le n ’s P e tro leu m  .............. 6 ,1 3 7 6,243 6 ,0 0 3
S te au a  R o m a n a ............................. 51,310 91,250 8 8 ,9 5 0

■ 51 T am p ico  ........................................... 2 ,9 9 8 3,171 3 ,1 8 7
St T ocuyo  ............................................. 2,459 2,293 2 ,3 8 2

T rin id a d  L easeholds ................... 23,300 24,400 2 3 ,5 5 0

D m e OUTPUTS-
Q U O T A T IO N S O F  O IL  C O M P A N IE S ’ S H A R E S . 

D en o m in atio n  of S hares £1 unless o th erw ise  n o ted .
Dec.

d cone.. 
c conc.. .  -
aedJead. 6,420 '
d silver 571,380
jer oxide 452 Í
  4,190* I

£ s. 
11

d.
6

£ s. 
11

d.
0

1 17 6 9 R q
1 8 6 1 7 0

O rd ....................................................... ? 15 0 9 15 0
1? 0 11 0
18 q 17 6
4 q 4 n
1 6 1 R

R 19 6 R 11
R

R
R n 0

1 8 q 1 8 0
8 0 10 6
9 n 10 6
6 q 7 6

94 8 n 96 5 0
R 1R q R 16 3

5%  P re f. (£10).......................... 10 1 R 10 ?, 6
5 q 5 6

1 8 q 1 6 6
U n ited  B ritish  of T r in id a d  (6s. 8d .) .................
V .O.C. H o ld in g ........................................................... 1

5
10

6
6 1

5
13

6
0

J a n  9, F eb . 10. 
1931. 1931.

P R IC E S  O F  C H E M IC A L S . Feb. 9.
T hese q u o ta tio n s  a re  n o t ab so lu te  ; th ey  v a ry  accord ing  to 

q u a n titie s  req u ired  an d  c o n tra c ts  ru n n in g .
£ s. 

18 
1 16 

58  0 
8 10 
6 15

pe r cw t. 

p e r  ton

A cetic  A cid , 4 0 % ...........................................
8 0 % ...........................................

,, G la c ia l .....................................
A lum  ..................................................................
A lum ina, S u lp h a te , 17 to  18%  ........................... ,,
A m m onium , A n h y d r o u s ......................................... p e r  lb .

,,  0 '880  so lu tio n  ........................................  p e r ton
,, C arb o n ate  ...............................................  ,,
, ,  N itra te  (B r it is h ) ......................................  ,,
, ,  P h o sp h a te , com m l..................................  ,,

S u lp h a te , 2 0 '6 %  N ...............................  ,,
A n tim o n y , T a r ta r  E m e tic  .................................... p e r  lb .

,, S u lp h id e , c r im s o n ..................................  ,,
A rsenic , W h ite  ...........................................................  p e r  ton
B ariu m , C arb o n a te , 94%  ......................................  ,,

, ,  C hloride ....................................................... ,,
,,  S u lp h a te , 94%  ................................................. .

Benzol, s ta n d a rd  m o to r  ........................................  p e r  gal.
B leach ing  P ow der, 35%  C l.....................................  p e r  ton
B orax  ............................................................................ .,
B oric  A c i d .....................................................................  ,,
Calcium  C hloride ....................................................... ,,
C arbolic  A cid , c rude 60’s ......................................  p e r gal.

,,  ,,  cry sta llized , 4 0 ° .............................  p e r  lb.
C arbon D i s u lp h id e ....................................................  p e r ton
C itric  A c i d ..................................................................... p e r lb .
Copper S u lp h a te .........................................................  p e r ton
Creosote O il (f.o .b . in  Bulk) .................................. ,,
C resylic A cid , 98-100%  ........................................  p e r gal.
H y drofluo ric  A cid  ....................................................  p e r lb.
Io d in e  ............................................................................ p e r  oz.
I ro n , N itra te  80° T w .................................................. p e r ton

,, S u lp h a te  .............................................
L ead , A ce tate , w h i t e .................................

,, N itra te  ( to n  l o t s ) .............................
,, O x ide , L i th a r g e ...............................
,,  W h ite  ..................................................

L im e, A ce ta te , b row n  ...............................
,,  „  g rey , 80%  ......................

M agnesite, C a lc in e d ....................................
M agnesium , C h lo r id e ..........................

, ,  S u lp h a te , c o m m l..................
M eth y la ted  S p iri t  64° I n d u s t r i a l .........................  p e r gal.
N itr ic  A cid , 80° T w ....................................................  p e r ton
O xalic  A c i d ..................................................................  p e r cw t.
P h osphoric  A cid . S.G . 1‘5 0 0 ................................ p e r  to n
Pine O il......................................................................................
P o tass iu m  B ich ro m ate  ........................................... p e r  lb .

,, C arbonate , 9 6 /9 8 % ..............................  p e r ton
,,  C h lo rate  .................................................... ,,

C hloride 80%  ......................................  „
,,  E th y l  X a n th a te  .............   .p e r  1,016 kilos
,, H y d ra te  (Caustic) 8 8 /9 0 % ................  p e r  ton
,, N itra te  ......................................................  ,,
, ,  P e rm an g an a te  ........................................ p e r lb.
,,  P ru ssia te , Yellow .................................  ,,

R e d ..............................................
,,  S u lp h a te , 9 0 % ........................................  p e r ton

Sod ium  A ce ta te  .........................................................  ,,
,,  A rsen a te , 45%  .....................................................
,,  B ica rb o n a te  .................................................  ,,
,,  B ic h ro m a te ...................................................  p e r  lb .
,, C arb o n ate  (Soda Ash) 5 8 % .................... p e r ton
,, ,,  (C rystals) .........................................
,, C h lo r a te ........................................................... ,,

C yanide 100%  N aC N  b a s i s ..................  per lb
., E th y l  X a n th 3 te ................................p e r  1,016 kilos
,, H y d ra te , 76%  ............................................  p e r  to n
,, H y p o su lp h ite , com m l.................................  ,,
, ,  N itra te  (o rd inary ) ..............................................
,,  P h o sp h a te , c o m m l.......................................  p e r  cw t.
,, P ru ss ia te  ..............................................    . p e r  lb .
, ,  S i l i c a t e ............................................................  p e r  ton
,,  , ,  (liq u id , 140° T w .) .................... ,,
,,  S u lp h a te  (G lauber’s Salt) ....................... ,,
,,  ,,  (Salt-C ake) ..........................................
, ,  S u lp h id e  C one., 6 0 /6 5 % ...........................  ,,
,, S u lp h ite , p u r e ..............................................  p e r cw t.

S u lp h u r, F low ers .......................................................  p e r  to n
Roll ..............................................................  „

S u lp h u ric  A cid , 168° T w ................................................... .
,,  ,,  free from  A rsenic , 144° T w . . ,,

S u p erp h o sp h ate  o t L im e (S .P .A . 16% ) ..........  ,,
T a r ta r ic  A cid  .................................................................p e r  lb .
T u rp e n tin e  ................................................................... p e r  to n
T in  C rysta ls  ................................................................  p e r  lb .
T ita n o u s  C hloride ..................................................... ,,
Z inc C hloride ..............................................................  per ton
Zinc D u s t, 9 0 /9 2 % ..................................................... ,,
Z inc O xide (W hite  Seal) ......................................... ,,
Z inc S u lp h a te ................................................................. ,,

15 10
27 10
16 0 
40 0

9  10

1
19 10 

4 10 
9  0 
6  15 1
6 15 

13 10

1
1

6 10 
2 2 

34 0 
29 10 
29 10 
39 0 

7 5 
13 10 

9 10 
5 10 
3 15 1

23 0 
1 12

29 15 
42 10

24 10
27 10 

9 10
55 15
28 10 
19 17

1
10 15
17 10 
20 10 
10 10

53 5 
14 10 

9 2 
10 0 

10

9 10 
8  10 
2 10
2 15 
8 15

14 
10 10 
10 10 

4 12
3 15 
3 9

37 15

9 10 
20 0 
39 0 

9 0

0
20
415
6 0 0 
6 0 0 0 0 0 0 0 0 0 
9 0 0 0 0 
4 i  0 0 0 0 0 
6 
51 
61 
8 0 0 0 0 
34 0 0 0 
7 0 0 
6 0 0 
4 i 0 0 0 0 0 0 0 0 0 0 0

1140
U S
100000

weeks to Jan. 7.
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SHARE QUOTATIONS
S h ares  a re  £1 p a r  value ex cep t w here  o therw ise  noted .

G OLD A N D  S IL V E R :
SO U T H  A F R IC A :

B rak p an  ..................................................
C ity  D eep .............................................
C onsolidated  M ain R eef .................
Crown M ines (1 0 s . ) .............................
D aggafon te in  ......................................
D u rb a n  R o o d ep co rt D eep (1 0 s .) . .
E a s t G eduld   ...............................
E a s t  R a n d  P ro p rie ta ry  (10s.) . . . .
G e d u ld .......................................................
G eldhenhu is D eep .............................
G ly n n ’s L y d en b u rg  ..........................
G ov ern m en t Gold M ining A reas (5s.)
L an g laag te  E s ta te  ..........................
M eyer & C h arlto n  ..........................
M odderfontein  N ew  (1 0 s . ) ............
M odderfon tein  B  (5s.) ...................
M odderfontein  D eep (5s.) ............
M odderfontein  E a s t ........................
New S ta te  A reas .............................
N ourse  ..................................................
R an d fo n te in  ......................................
R obinson  D eep A (Is .) .................

„  B (7s. 6 d . ) ..........
Rose D e e p ...........................................
S im m er & J a c k  (2s. 6 d .) .................
S p r in g s ..................................................
Sub  N igel (10s.) ...............................
Van R y n  .............................................
Van R y n  D eep .................................
Village D eep (14s.) ...............................
W est R an d  C onso lidated  (10s.) . . . .
W est S p rin g s  .........................................
W itw a te rs ran d  (K n ig h t’s ) ...................
W itw a te rs ran d  D eep .............................

R H O D E S IA  :
Cam  an d  M otor ......................................
G a ik a  ................. ..........................................
G lobe an d  Phoenix ( 5 s . ) ........................
L o n ely  R eef .............................................
M ay fa ir .......................................................
R e z e n d e .......................................................
S ham  va  .......................................................
Sherw ood S ta rr  (5 s .) ...............................

G O L D  C O A ST .
A sh a n ti (4s.) .............................................
T a q u a h  an d  Abosso (5s.)...... .................

A U ST R A L A SIA  :
G olden H orseshoe (4s.) W .A ................
G rea t B ou lder P r o p r ie ty  (2s.), W .A. 
L ake View an d  S ta r  (4s.), W .A . . .  .
Sons of G w alia , W .A ...............................
S o u th  K algurli (10s.), W .A ...................
W a ih i (5s.), N .Z .........................................
W ilu n a  Gold, W .A ....................................

IN D IA  :
B a la g h a t (10s.) ........................................
C ham pion Reef (10s.) ..........................
M ysore (10s.) ...........................................
N u n d y d ro o g  (10s.)....................................
O oregum  (10s.)...........................................

A M ER IC A  :
C am p B ird  (2s.), C olorado ..............
E x p lo ra tio n  (10s.) ...............................
F ro n tin o  an d  B oliv ia , C olom bia . .  
M exican C orporation , M exico (10s.) 
M exico M ines of E l O ro , M exico . .
P a n a m a  C orporation  ...................
S t. Jo h n  del R ey , B r a z i l ...................
S a n ta  G ertru d is, M exico .....................
Selukw e (2s. 6d .), B r itish  Colum bia

M IS C E L L A N E O U S  :
C hosen, K o rea  ......................................
L en a  Goldfields, R u s s i a .....................

C O P P E R :
B w ana M’K u b w a (5s.) R h o d esia . . . .
In d ia n  (2s.) ................................................
L oangw a (5s.), R h o d e s ia ......................
L u ir i  (5s.), Rhodesia .............................
M essina (5s.), T ran sv aa l ......................
M oun t Lyell, T a s m a n ia ........................
N a m a q u a  (£2), Cape P ro v in c e ............
N ’C hanga, R hodesia  .............................
R h o d e s ia -K a ta n g a ....................................
R io  T in to  (£5), S p a in  ..........................
R o an  A ntelope (5s.), R hodesia
T a n g a n y ik a  C o n ........................................
T h a rsis  (£2), S p a i n ..................................

J a n .  9, F eb . 10,
1931. 1931.

£• s. 1. £  s. d.
2  16 3 3 2 2

4 0 4 6
17 6 1 3 0

3 16 3 4 1 0
1 7 0 1 13 9

11 9 14 0
2 5 0 2 9 0

8 3 10 3
3 16 3 3 17 6

8 6 8 0
3 9 3 9

1 11 3 1 12 6
1 5 3 1 5 6

15 6 15 0
3 6 3 . 3 3 0

13 0 11 6
1 3 0 1 1 3
1 5 0 1 8 9
2 0 9 2 2 0

10 6 11 9
13 0 17 3
15 6 16 3

9 6 11 9
5 9 6 0
2 9 3 3

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

7 6 7 9
1 8 0 1 6 3

5 9 5 9
7 0 9 6

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

11 3 14 3
2 9 3 6

13 3 15 0
17 6 16 3

7 6 7 6
1 2 6 1 5 0

1 0 1 0
13 0 13 0

2 2 0 2 7 0
3 6 4 3

1 9 2 0
1 3 1 Q
9 6 9 6
1 6 3 6

10 9 11 6
12 9 13 0
15 0 16 0

2 6 2 0
7 6 8 6

10 9 11 0
15 0 17 9

4 0 3 6

6 6
3 6 3 6
8 9 8 9
3 6 3 3
2 0 2 0

16 0 16 3
17 0 19 6

7 6 7 6
3 0 3 0

3 9 3 9
6 6

6 6 5 6
1 6 1 3
2 0 2 0
3 6 3 0

10 9 10 6
17 0 17 6

6 3 5 0
1 15 0 1 15 0

17 6 17 6
27 15 0 30 5 0

15 0 16 3
1 6 3 1 13 0
3 2 6 3 17 6

L E A D -Z IN C :
A m alg am ated  Z inc (8s.), N .S .W . 
B roken  H ill P ro p rie ta ry , N .S.W .
B roken  H ilt, N o r th , N .S .W ...........
B roken  H ill S o u th , N .S .W .............
B u rm a  C o rp o ra tio n  (10 r u p e e s ) . . 
E lec tro ly tic  Z inc P re f., T asm an ia
M ount Isa , Q u een s lan d ...................
R h o d esia  B roken  H ill ( 5 s . ) ..........
S an  F ran c isco  (10s.), M exico . . .  
S u lp h id e  C o rp o ratio n  (15s.), N .S.W

d i t to ,  P re f .......................................
Z inc C o rp o ratio n  (10s.), N .S.W . 

d i t to ,  P re f .......................................

T I N :
A ram ay o  M ines (25 fr.) , B o liv ia  . 
A ssociated  T in  (5s.), N igeria
A yer H itam  (5s.) ................................
B an g rin , S i a m ......................................
B isich i (10s.), N ig eria  ......................
C henderiang , M a la y ...........................
C onsolidated  T in  M ines of B u rm a  
E a s t  Pool (5s.), Cornw all . . . . . . .
E x -L an d s  N igeria  (2s.), N ig e ria  . .
G eevor (10s.), C o r n w a l l ...................
G openg, M alaya ..................................
H ongkong  (5s.) ....................................
Id ris  (5s.), M alaya .............................
Ip o h  D red g in g  (16s.), M alay 
K a d u n a  P ro sp ec to rs  (5s.), N igeria  
K ad u n a  S y n d ica te  (5s.), N ig e ria  .
K a m u n tin g  (5s.), M alay .................
K epong, M a l a y ....................................
K in ta , M alay (5s.)..... ...........................
K in ta  K ellas, M alay  (5s.) ...............
K ra m a t P u la i,  M alay  ......................
L a h a t,  M alay  .......................................
M alayan  T in  D red g in g  (5s.) ..........
N ara g u ta , N ig eria  .............................
N igerian  Base M etals (5s.) ............
P ah an g  C onso lida ted  (5s.), M alay .
P en aw a t ($1), M alay  ......................
Pengkalen  (5s.), M alay ...................
P e ta lin g  (2s. 4d .), M a la y .................
R a m b u ta n , M alay  .............................
R enong D red g in g , M alay  ...............
S iam ese T in  (5s.), S iam  .................
S o u th  C ro ftv  (5s.), C o rn w a l l ..........
S o u th e rn  M alayan (5s.) .................
S o u th e rn  P e rak , M a la y ......................
S o u th e rn  T ro n o h  (5s.), M alay  . . .
Sungei Besi (5s.), M alay  .................
Sungei K in ta , M alay ........................
T an jo n g  (5s.), M alay ......................
T av o y  (4s.), B u rm a  ...........................
T e k k a , M alay  ......................................
T ek k a  T a ip in g , M a l a y ......................
T em engor, M a lay ..................................
T oyo  (10s.), J a p a n  .............................
T ronob  (5s.), M a lay .............................

D IA M O N D S :
Consol. A frican  S e lec tion  T ru s t  (5s.
C onsolidated  of S .W .A . (1 0 s .) ..........
De B eers D eferred  (£2 10s.) ............
Jag g ersfo n te in  ......................................
P rem ie r P re fe rred  (5s.) .....................

F IN A N C E , E tc. :
A nglo-A m erican C o rp o ratio n  (10s.)
A nglo-French  E x p lo ra tio n  ...............
A ng lo -C on tinen tal (10s.) ...................
A nglo-O riental (O rd ., 5 s . ) .................

d i tto ,  P ref..............................................
B r itish  S ou th  A frica  (15s.) ...............
C en tra l M ining (£8) .............................
C onsolidated G old F ields .................
C onsolidated  M ines Selection  (10s.)
F a n t i  Consols (8s.).................................
G eneral M ining an d  F in an ce  ..........
Gold F ields R h o d esian  (10s.) ..........
J o h a n n esb u rg  C onso lidated  ............
L ondon  T in  C orporation  (10s.) . . .
M inerals S e p a r a t io n .............................
N a tio n a l M ining ( 8 s . ) ..........................
R a n d  M ines (5s.) ..................................
R a n d  Selection  ( 5 s . ) .............................
R hodesian  A nglo-A m erican  (10s.). .
R hodesian  Congo B o rd e r ..............
R hodesian  S e lec tion  T ru s t (5s.) . . .
S o u th  R hodesia  B ase M etals ..........
T igon (5s.) ................................................
U nion  C orporation  (12s. 6d .) ..........
V en tu re  T ru s t  (10s.) ..........................

J a n .  9, 
1931.

£ s. d . 
7 6 

11

F e b . 10, 
1931.

£  s. d. 
6 6 

10 0
1 12 6 1 12 6
1 5  0 1 6  3

8  9 8 3
13 9 12 6
15 6 12 6

1 6 1 6
13 0 12 3

5  6 5  9
11 6 11 3
17 6 17 6

2 16 3 2  12 6

1 1 3 1 0 0
4  6 4  6

12 3 11 3
12 6 11 9

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

3 3
1 6 1 3
2 3 2 3

2 0 0 2  0  0
16 6 16 6

7 6 7 6
15 9 15 9

4 0 4 0
10 6 11 3

4 6 5 0
10 6 10 6

7 6 7 6
6 9 6 0

1 0  6 1 0 0
4 0 5  3

17 9 18 3
5 0 5 0

6 6
7 3 7 0
1 0 1 0

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

17 6 17 0
8 3 7 9
2 6 2 3

12 6 12 0
1 9  6 1 8  9

6 9 6 6
7 6 7 0

11 0 11 3
7 6 7 0
3 6 4  9

13 9 13 9
12 6 12 0

1 6 1 6
2 6 2  0

13 9 13 6

1 0 0 16 3
3 9 4 3

4 2 6 5 10 0
1 1 3 1 6 3OOtHoa 2 12 0

12 0 15 0
12 0 12 6

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

1 6  3 1 7 3
10 15 0 12 0 0

1 1 3 1 10 0
7 6 10 3
7  6 7 6

12 0 15 6
5  0 5 3

1 6 9 1 10 6
9 3 9 9

3 17 6 3  12 6
6 9

2 10 6 3  0  0
6  0 7 6

11 3 12 0
7 0 0 6  10 0

18 9 18 9
3  9 3 6

10 0 10 6
2 5 0 2 15 0

3 9 4 0



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

In  this section we give abstracts of im portant articles and papers appearing in technical journals and 
proceedings of societies, together with brief records of other articles and papers : also notices o f new  
books and pam phlets, lists o f paten ts on m in ing  and metallurgical subjects, and abstracts of the yearly

reports of m in ing companies.

C O P P E R  R E C O V E R Y  F R O M  F I N E  O R E S  A N D  D U M P  M A T E R I A L S

In  B u lletin  329 of the  U nited  S tates Bureau of 
M ines, J. D . Sullivan and A . P . T ow ne g ive  th e  
results of an in vestigation  in to  th e  agglom eration  
and leaching of slim es and other finely  d ivided  
ores. The authors say  th a t certain  section s of the  
U nited  S tates contain  large tonnages of concentrator 
ta ilin gs in w hich there is considerable copper in  
b oth  th e  oxid ized  and sulphide conditions, 
th e  oxid ized  form  usually  predom inating. Con­
centrator ta ilin gs from  tables and vanners frequently  
contained  m ore copper than  m any ores now  being  
m ined in  certain  parts of th e  South-W est. One 
p la n t in  the' S ou th -W est U n ited  S ta tes has 
15,000,000 tons of ta ilin gs containing approxim ately  
one-quarter of a b illion  pounds of copper, about 
tw o-th irds of which ex ists  in th e  oxid ized  condition  
and one-third in  th e  sulphuric condition  largely  
as chalcocite.

N early  all copper concentrators to -d ay  em ploy  
flotation, and the  ta ilin gs are usually  lower in their  
copper con ten t than  those of the  older m ethods of 
concentrating ; but in m any p lants th e  ta ilings  
loss is s t ill high, especia lly  w here th e  feed contains 
oxid ized  copper. H ydrom etallurgical processes 
offer th e  b est m ethod of recovering th e  copper in 
concentrator ta ilings. A s part of th e  copper  
ex is ts  in  an oxid ized  condition, th e  ore is not 
adapted  to  trea tm en t b y  flotation  processes. 
Copper often  ex ists  largely in an oxid ized  condition, 
w hich lends to  its am en ability  to  leaching. F in ely  
ground ta ilin g s are advantageous regardless of 
th e  m ethod  of recovery em ployed.

Concentrator ta ilin gs can be leached  and a large 
portion of th e  copper values extracted  ; th e  m ethod  
to  use, how ever, is  a problem  on w hich th e  hydro­
m etallurgists have been  working for m any years. 
W hen ta ilin gs are taken  from a concentrator  
to  a disposal dump th e  m aterial is usually  
transported b y  flum e to  th e  desired place. The  
m oisture content of the  ta ilin gs as th e y  leave the  
concentrator usually  ranges from  50 to  80% . In  
form ing th e  disposal pond the  ta ilings classify  ; 
th e  coarser m aterial drops off near th e  flum e ; 
and th e  finer m aterial is  transported a greater  
d istance before it  se ttles. T he ta ilin gs are thus  
classified in to  tw o products, sand and slim es. 
T ypical ta ilin gs obtained from a dum p in  Arizona 
contained sand, all of w hich  w as — 10 m esh w ith  
47%  + 2 8  m esh  and 14% — 200 m esh, and slim es, 
1% of which w as +  28 m esh and 84% of which  
w as — 200 m esh.

T he sands of th e  ta ilin gs are not particularly  
difficult to  leach, because th e  m aterial is coarse 
and porous enough for standard percolation  
m ethods, especia lly  if leaching is preceded by  
hydraulic classification to  rem ove th e  m inus 
200-m esh m aterial. T he slim es present a  m uch  
m ore difficult leaching problem . Slim es, especially  
those found in  certain  ta ilings of th e  South-W est,

are colloidal in  nature ; therefore, an y  solu tions  
resu lting from th e  ag ita tion  of slim es and aqueous 
solu tions are difficult to  se ttle . A n y countercurrent 
decantation  process would require a large am ount 
of exp en sive  equipm ent. F iltration  would be' 
exp en sive and probably not en tire ly  satisfactory  
ow ing to  th e  colloidal nature of th e  m aterial.

S lim es, b eing in  a finely d iv ided  sta te , are ideal 
in  physical character for ag ita tion  leaching, but in  
addition  to  th e  se ttlin g  problem  the objection  to  
agitation  leaching is th a t usually  considerable  
sulphide copper is present. A n ag itation  leaching  
process usually  is  re la tiv e ly  short, w hereas at least 
tw o w eeks are required to  extract a reasonable 
am ount of copper from chalcocite or born ite at  
ordinary tem peratures. The tim e could be reduced  
b y using warm  or hot leaching solutions, b ut such  
a procedure is  expensive.

D isposal dum ps of ta ilings cannot be leached  
in  place. I f  th e  dum ps w ere bu ilt on prepared  
bottom s or footings one m ight leach  th e  sand  
portion ; unfortunately , how ever, w hen th ese  old  
ta ilings dum ps were m ade the  idea of later leaching  
them  in place w as not considered, and consequently  
th ey  were stored where conven ient and w ithout 
prepared bottom s. T he slim es could not be leached  
in  place in  any even t, as th e  m aterial is packed  
hard and is im pervious to  solutions.

T he large tonnages of concentrator ta ilin gs and  
the  enorm ous q u an tity  of copper availab le in  the  
U nited  S tates, if a satisfactory  m etallurgical 
process could be em ployed  led th e  U nited  S tates  
Bureau of M ines to  undertake an in vestigation  of 
th e  recovery of copper from  concentrator ta ilin gs  
b y hydrom etallurgical m ethods. T hat th e  ore was 
already m ined, crushed, and ground was an added  
in cen tive  to  carry on th e  in vestigation .

E arly  experim ental work w as done b y  H . E . 
K eyes, form erly associate m etallurgist of th e  
Southw est E xperim ent Station. H is work indicated  
the  p ossib ility  of using surface forces to  aid  th e  
leaching process. Prelim inary experim ents carried  
on b y  K eyes a t Tucson show ed th a t if a  sm all 
q u an tity  of w ater or other solution  were added to  
ta ilin gs or ore, a t th e  sam e tim e g iv in g  th e  m ass 
a m oving, rolling, or shaking m ovem ent, th e  
m aterial w ould becom e agglom erated in to  balls, 
generally  uniform  in  shape. If th e  m ass w as then  
charged into a colum n and leaching solution  added by  
the  open-drainage trickle m ethod, so that th e  m aterial 
was not flooded, fa irly  sa tisfactory  extractions of 
the  copper values were obtained. Surface tension  
holds the  particles together, and if the solution is 
added slow ly  so th a t a  film  of so lu tion  surrounds 
the  particles th e  fine m ateria l is not w ashed aw ay  
and the  m ass w ill stand up under certain  conditions 
of leaching.

K eyes also did considerable experim ental work  
in  co-operation w ith  th e  P in to  V alley  Copper Co.,
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u sing th e  open-drainage principle of leaching, 
and in m any of th ese  experim ents agglom eration  
w as em ployed . T he work done b y  K eyes, b oth  at  
th e  Tucson sta tion  and in  co-operation  w ith  the  
P in to  V a lley  Cooper Co., is described in  Bureau of 
M ines B u lletin  321. H is experim ents on th e  leaching  
of agglom erated concentrator ta ilin gs w ere pre­
lim in ary  in  nature and w ere on  to o  sm all a  scale  
to  be considered q u an tita tive . In  th is  paper  
experim ental data  are presented  to  show  w hat m ay  
be exp ected  w hen leaching on a larger scale under 
con d ition s approxim ating those  in  practice.

E x p e r im e n t a l  W o r k .— Of th e  v a st  num ber of 
te s ts  perform ed on ly  th ose  are reported th a t have  
a definite bearing upon th e  resu lts finally  atta ined .

T he first leaching experim ents w ere m ade in  
glass colum ns ab ou t 1£ in. in  d iam eter and 5 ft. 
h igh  ; th e  n ex t, in  square colum ns 10 in. b y  10 in. 
and 10 ft. h igh and in circular colum ns 12 in. in  
d iam eter and 10 ft. h ig h ; and th e  last, in a v a t  7ft. 6 in. 
w ide b y  8 ft. 4 in . long and 7 ft. 6 in. deep. T he  
glass colum ns used about 1,500 gram s of m ateria l, 
th e  square and circular colum ns about 500 lb ., 
and th e  large v a t  12 tons. A fter th e  12-ton te s t  
further experim ents were m ade on a  sm aller scale 
to  stu d y  certa in  phases of th e  problem .

I t  w as found th a t to  secure th e  b est  resu lts sand  
and slim es should n ot b e  agglom erated alone, 
but should b e  d ilu ted  w ith  a coarse m aterial, 
preferably capping or som e other copper-bearing  
ore su itab le for leaching. T he resu lts ind icated  
th a t not over 30 or 35% of — 200-m esh m aterial 
should be present in  th e  agglom erated m ass. 
E xp erim en ts show ed th a t 8 to  12% of m oisture  
w as th e  b est q u an tity  to  add in  agglom erating. 
A bout 2 or 3 in. of coarse rocks w ere first placed  
in  th e  b ottom  of th e  leaching colum n ; th e  agg lo­
m erated  m ateria l w as th en  charged : and a layer  
of coarse sand, rock, or leaching ore about 1 or 2 in. 
deep w as placed on top  to  protect th e  surfaces 
of th e  glom erules from  th e  direct fall of solution  
and also to  act as a distributor of solution. The  
so lu tion  w as added to  th e  to p  of th e  colum n of 
ore drop b y  drop so  th a t it  passed through th e  
en tire colum n of ore in th e  form  of a  film  around th e  
p articles of ore and ou t th e  b ottom  of th e  colum n  
through prepared channels. E v en  w ith  as m uch  
as 35% of — 200-m esh m aterial, th e  effluent 
solu tion  w as perfectly  clear, requiring neither  
se ttlin g  nor filtration. T he m ateria l acted  as its  
own filter. Solution m ust be added v ery  carefully  
and slow ly  u n til th e  ore becom es saturated and  
solu tion  com es through th e  bottom , after w hich  
th e  rate of add ition  can be increased.

M e t h o d  o f  A g g l o m e r a t io n ,— V arious m eth od s  
of agglom eration were tried , but, for th e  purpose 
of th e  experim ental tests , a  concrete m ixer proved  
best. For b est results, if  coarse m aterial, sand, and 
slim es were to  be agglom erated, th e  coarse m aterial 
or coarse m ateria l and sand were first p u t in to  
th e  m ixer, and th e  required vo lum e of w ater or 
leaching solu tion  w as added. A fter th is  m ass w as 
thoroughly  m ixed , th e  slim es w ere added. 
G lom erules form ed w hich  usually  contained  a 
nucleus of a  large p article or particles surrounded  
b y the  sand and slim es. B y  follow ing th is procedure 
uniform  glom erules w ere obtained . T he w ater  
or leach ing solu tion  could be added to  th e  m ixer  
first, th en  th e  coarse m aterial and sand, and  
finally, after th e  coarse m ateria l w as thoroughly  
w et, th e  slim es. B oth  m ethods gave glom erules 
of th e  sam e character. A  typ ica l screen analysis

of agglom erated m aterial, a fter  d rying for about 
24 hours a t  110° C. to  p reven t th e  g lom erules from  
stick in g  to  each  other, follow s :—

%
+  |  inch  . . . . .  6
— i  +  }  in ch  . . • . 3 8
— I  in ch  +  10 m esh  . . . 3 0
— 1 0 + 2 8  m esh  . . . . 1 6
— 28 +  '100 m esh  . . . .  8
— 100 +  200 m esh  . . 2
— 200 m esh  . . . L ess than  1

T his analysis is  not th e  sam e as th a t before  
drying, because in drying and screening som e sm all 
particles are knocked off th e  larger ones, but it  
show s roughly th e  size of particles u su a lly  obtained  
b y  th e  procedure outlined  above. T he screen  
analysis, before agglom eration , w as :—

— £ +  i  inch
— |  inch  +  10 m esh
— 10 +  28 m esh
— 28 +  100 m esh  .
— 100 +  200 m esh
— 200 m esh  .

%
2

32
16
18

5
27

Larger particles can  be obtained  b y  adding the  
coarse m aterial, sand, and slim es togeth er , then  
adding solution , and agglom erating all of th e  m ass 
at once. In term ed iate sizes are secured b y  adding  
part of th e  slim es a t  th e  start w ith  th e  coarse 
m ateria l, then  adding th e  w ater, and finally  the  
rem ainder of th e  slim es.

For th e  12-ton te s t  th e  ore w as agglom erated  
in  a concrete m ixer in  batch  runs u su a lly  of 150 lb. 
each. Ore and sand w ere first p u t in to  th e  m ixer, 
and all of th e  w ater w as added. W hen  th e  m ass 
w as thorough ly  m ixed  slim es w ere added, the  
m ixer revo lv in g  con tinu ou sly  throughout th e  entire  
operation. T h is procedure caused th e  building of 
a glom erule w hich had coarse m ateria l as a nucleus. 
A n exam ination  of th e  glom erules in  nearly  every  
in stance show ed th e  particles to  con sist of th is  
nucleus surrounded b y  fine m aterial. In  som e 
batches th e  w ater w as added to  th e  m ixer first, 
th en  th e  coarse m ateria l and sand, follow ed by  
slim es w hen th e  coarse m ateria l w as thoroughly  
w et and m ixed . T he m ethod  used  m ade no 
difference in  th e  glom erules, as far as could be 
discerned from  th e ir  appearance. A dding the  
w ater first and th e  ore afterw ard caused less dust 
loss than  th e  other m ethod . T he m axim um  rate 
of agglom eration w as 3,000 lb. per hour, or an 
average of 1 batch  per 3 m inutes. If th e  coarse 
m ateria l is first w et and th e  slim es are th en  added, 
about 1 m inute is all th a t is  required for m ixing.

In  th e  large scale te s ts  th e  leach in g  solution  
used  a t th e  start w as 0-25%  of iron as ferric 
su lp h ate plus 1% of sulphuric acid.

As a resu lt of th e  work done it  w as decided  that  
th e  copper in concentrator ta ilin gs can  be recovered  
by agglom erating th e  ore and leach in g  b y  th e  open- 
drainage trick le m ethod. Coarse m ateria l m ust be 
added to  th e  sand and slim es to  act as a nucleus 
upon w hich  th e  fine m ateria l can  build.

T ests w ere m ade in  colum n sizes from  glass ones 
1£ in. in  d iam eter and 5 ft. h igh  up to  a v a t  con­
ta in in g  12 tons of agglom erated  ore. In  th e  sm aller  
te s ts  th e  support of th e  sid e  w alls w as ev ident, 
as charges th a t w ould collapse in  a 12 in. circular 
colum n could b e  successfu lly  leached  in  a  1 }  in. 
diam eter glass colum n. Solution p ercolated  freely  
through agglom erated ore con ta in in g  up to  30%
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of — 200-m esh  m ateria l and v ery  good extraction  
of th e  copper va lu es are obtained. I t  w as easy  to  
extract over 90%  of th e  acid-soluble copper present 
in th e  ores and 80%  of th e  to ta l copper w hen th e  
ratio of sulphide to  oxid ized  copper w as approxi­
m ate ly  1 to  1. B y  recirculating solutions, th e  con­
centration  of copper w as bu ilt up to  as h igh as 
61 gram s per litre, w hich  is h igher than  would be 
required in standard tank-house precip itation . 
T he leach ing solutions can be added slow ly  and th e  
strength  of th e  reagents controlled so  as to  obtain  
an effluent solution  th a t w ill use a m inim um  of 
scrap iron, if th e  copper in  th e  pregnant solution  
is  to  be precip itated  as cem ent copper.

B y  using  solutions of sulphuric acid  alone, con­
siderable sulphide copper can usually  be extracted , 
probably because b y  th e  extraction  of soluble  
iron  sa lts from  th e  ore ferric su lphate is  formed  
w hich  a ttack s th e  sulphide m inerals, although  
sulphuric acid in  th e  presence of air attack s chalco- 
c ite  slow ly  and converts it  in to  th e  soluble sulphate. 
A  fairly good extraction  of sulphide copper w as 
obtained  on one ore w hen sulphuric acid and ferrous 
su lphate w ere used  as th e  leaching solutions. 
Part of th e  ferrous su lphate w as oxid ized  to  ferric 
su lphate w hich attack ed  th e  sulphide portion of 
th e  m inerals.

In  practically  all of th e  experim ents on ores 
ferric su lphate w as generated , probably ow ing  
p artly  to  th e  d isso lv ing  of iron from  th e  o r e ; 
but in  m any instances th e  gain  in ferric iron was 
considerably  m ore than  th a t d issolved  from th e ore. 
A stu d y  w as undertaken  to  d eterm ine th e  factors 
governing th is  increase in  ferric iron and it  w as 
concluded th a t im purities, particularly m anganese, 
ex isted  in  th e  ore and during leaching oxidized  
ferrous ions to  ferric ions.

T he m oisture con ten t of th e  glom erules is  very  
im portant and w hen th e  agglom erated ore contains  
approxim ately  30%  of — 200-m esh m aterial and 
is all crushed through one-fourth inch th e  m oisture

con ten t should be about 10%. It  is preferable 
to  agglom erate th e  ore w ith  a solution  such as 
acidified ferric su lphate th a t w ill a ttack  th e  copper  
m inerals. D rying or baking th e  glom erules before 
leaching w as found to  be deleterious. One te st  
on a 500-pound batch  of agglom erated ore in  which  
th e  leaching period w as 13 days and th e  w ashing  
period 3 days show ed an extraction  of 80% of th e  
to ta l copper and ap proxim ately  95% of the  
oxid ized  copper. The leaching solution w as 
acidified ferric sulphate. In  com m ercial practice  
th e  cycle  including charging, leaching, washing, 
and discharging w ould probably be about 20 days, 
varying, of course, w ith  th e  character of th e  ore 
being leached, the  ratio of acid-soluble to  sulphide  
copper, th e  m ineralogical association of th e  m inerals, 
th e  acid-consum ing constituents, and the  tem pera­
ture. T he cycle  w ould probably be a  litt le  longer  
than  th a t now  em ployed in  standard leaching  
practice. The effluent solution  w as perfectly  clear, 
even  w hen 30% of — 200-m esh m aterial was 
present in  th e  agglom erated ore. From  th is  stan d ­
point th e  solutions were ideal for electrodeposition.

T he stu d y  of th e  d istribution  of solution  in  th e
12-ton te s t  showed th a t th e  liquors spread out very  
evenly.

The purpose of agglom eration is to  add perm ea­
b ility  to  th e  colum n of ore so th a t solution  m ay get 
through and com e in contact w ith  th e  copper  
m inerals. A s m entioned  early in the  report, slim es 
dum ps are packed  hard and are im pervious to  
so lu t io n s ; rain w ater rem ains on th e  surface 
and does not pen etrate in to  the  body of th e  dum ps ; 
copper salts do not com e to  th e  surface by  
cap illarity  ; and th e  incrustations of sa lts found  
on th e  surface are from th e  evaporation  of surface 
w aters th a t have formed pools on th e  p iles of tailings. 
A s is shown in  th e  paper, agglom eration does 
add perm eab ility  to  th e  ore and thu s perm its  
solution  to  g et through and d issolve the  copper  
m inerals.

F A N  T E S T I N G
In  B ulletin  N o . 28  of th e  K olar Gold F ie ld  

M ining and M etallurgical S ociety  J. E . D av ies  
g ives som e n otes on fan  testin g . A fter dealing  
w ith  various uses to  w h ich  fans are applied  the  
author goes on to  sa y  th a t  m uch has y e t  to  be 
learned ab ou t fans. T heir efficiency com pared  
w ith  th a t of e lectr ic  m otors and generators 
is low , th e  efficiency of all electrica l p lant 
having reached  a v ery  h igh  standard. N o doubt 
th is  is  largely  due to  th e  accuracy w ith  w hich  
te s t  figures can  be ta k en  and th e  conditions under  
which th e  m ach ines h ave to  operate can be  
determ ined  p retty  closely . U nfortunately , in  
m ine fan engineering, th in gs h ave not been  brought 
to  such  a fine art ow ing to  th e  difficulty, in  th e  
first p lace, of accurately  determ ining th e  resistance  
under w h ich  th e  fans have to  work and secondly, 
th e  difficulty of g ettin g  large fans tested  under  
load a t th e  m akers’ works before accepting the  
d eliv ery  of them . If  th ese  te sts  could be taken  
a t th e  w orks and fans were lik ely  to  be le ft  on th e  
m akers’ hands should their ou tp u ts and efficiency  
fall below  th e  estim ated  values, th in gs would  
rap id ly  im prove.

T h e r e  is  n o  d o u b t  t h a t  t h e  c u s to m e r  h im s e lf  
h a s  t o  b e  b la m e d  to  a  c e r t a in  e x t e n t  fo r  th i s ,  a s  
h e  o f te n  n e g le c ts  t o  s e n d  s u ff ic ie n t  d a t a  t o  t h e  
m a k e r s  w i th  h is  in q u i r y ,  s u c h  d a t a  b e in g  th e

volu m e and tem perature of th e  air to  be dealt  
w ith  and also its  barom etric pressure and density  
and w hether the  w ater-gauge is to  be taken  on the  
su ction  or th e  d elivery  side of th e  fan. These  
are im portant factors in th e  determ ination  of the  
size  of th e  fan.

A ir consists essen tia lly  of tw o elem ents, oxygen  
and nitrogen, th e ir  ratios in volum e being 20-9 to  
79-1 and in  d en sity  23-1 to 76-9 respectively . The  
w eigh t .of air a t sea le v e l and a t  a  tem perature  
of 32° F . is  0-08072 lb. or, approxim ately , 13 cu. ft. 
per lb. W ater w eighs 62-5 lb. per cu. ft. and  
therefore is 781-25 tim es th e  w eigh t of air. In fan  
engineering th e  low  p ositive  or n egative pressures 
used therein  are expressed in inches of ‘ w ater  
gauge ’ in  preference to  ‘ lb. per sq . in ch .’ The  
specific h ea t of air has a value of 0-24 w hich is 
recom m ended for general engineering calculations, 
from  w hich it  w ill be seen  th at one B ritish  Thermal 
U n it w ill raise 4 lb. or 52 cu. ft. of air through 1° F.

T he volum e of air varies inversely  as its  absolute  
tem perature and th is tem perature m ay be taken  
as — 461° F . This fact p lays a very  im portant 
part in th e  calculation necessary in  order to  
determ ine th e  size of a fan w hich has to  b e  used  
for inducing draught in a boiler in stallation , and  
although its  influence is sm aller in m ining work, 
it  should, nevertheless, be taken  in to  acconnt.
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T he pressure se t  up in  a fan  d u ct is d ependent 
upon th e  resistance aga inst w hich th e  fan has to  
work, and m ay  be e ith er  p o sitiv e  or n egative. 
I t  is  usually  m easured in  inches of w ater-gauge. 
T h e to ta l pressure is m ade up of tw o com ponents,
i.e. th e  sta tic  or pressure head  w hich  is due so le ly  
to  th e  resistance of th e  circu it, and th e  v e lo c ity  
head w hich  is due to  th e  v e lo c ity  a t w hich  th e  air  
travels.

T he sta tic  pressure is m easured on th e  usual 
" U  ” ty p e  w ater gauge, th e  len gth s of th e  legs of 
w hich  depend upon th e  pressure aga inst w hich th e  
fan  has to  work. I t  is  preferably fitted  w ith  a  
slid ing scale w hich  can  be se t  a t zero b y  m eans 
of an  adjusting screw  w hen  th e  gauge is en tirely  
disconnected  from  th e  air system .

F i g . 1.

The ve lo c ity  pressure should be m easured b y  a 
m ore sen sitiv e  ty p e  of gauge, on account of the  
exceed in gly  low  v e lo c ity  pressures w hich occur in  
m any cases. T his gauge is on th e  sam e principle 
as th e  " U  ” ty p e , bu t is  inclined  a t an angle to  th e  
horizontal, w h ich  angle m ay on occasion b e as 
sm all as 5°. To increase its  se n s itiv ity  further, 
th e  liq u id  used should h ave a  sm aller specific 
g rav ity  th a n  w a t e r ; con sequ en tly , w hen such  
liq u id s as alcohol, paraffin, or petrol are used, 
a correction m ust be m ade to  com pensate for th e  
difference in  specific grav ity  as com pared w ith  
w ater. There are certain  d isadvantages connected  
w ith  th e  uses b o th  of paraffin and petrol in  th a t  
th e y  b oth  a ttack  rubber tub in g  and after th e  
gauge has been  used, th e  rubber tub ing m ust be 
thoroughly dried out, otherw ise it  w ill rapidly  
perish.

On th e  K olar goldfield a m ost sensitive  w ater  
gauge is used for d eterm in ing th ese  velocity  
pressures w hich is on a s lig h tly  different principle,

in  th a t one leg  is kept a t a con stan t len g th  and is 
con n ected  to  th e  source of h igher pressure, w h ilst 
th e  o ther con sists of a reservoir w h ich  can  be 
raised or low ered b y  m eans of a fine screw  to  w hich  
is  a ttach ed  a m icrom eter head  graduated  in 
hundredths of a  m illim etre. I t  is  easy  to  estim ate  
to  one-fifth  of th e  space b etw een  tw o  of th ese  
divisions. T he w ater  le v e l ind icator is very  
ingen ious. I t  con sists of a  sm all gold-tipped  
poin ter , w h ich  is p laced  b elow  w ater le v e l w ith  
i ts  t ip  arranged just a t w ater le v e l w ith in  a short 
p iece  of tu b e  fitted  w ith  a ground glass a t  one end  
and a len s a t  th e  other. On looking through  the  
len s th e  p o in ter  is  seen , and op p osite  it  is  also seen  
its  im age reflected in  th e  under surface of th e  w ater. 
A s th e  le v e l of w ater  fluctu ates, th e  d istance  
b etw een  th e  tip  and its  im age increases or decreases 
accordingly, and is ex a c tly  double th e  distance  
actu a lly  m oved  b y  th e  w ater le v e l itse lf . Thus 
w e h ave a m ost se n s itiv e  and sim ple ind icator of 
low  pressures. I t  h as b een  found th a t for under­
ground use, th e  illu m in an t of th e  ground glass 
should be e ith er  an e lectr ic  flash lam p or other  
e lectr ic  lam p as th e  p ro x im ity  of an  a cety len e  
lam p causes an error to  creep in  w hich  is produced  
b y th e  gradual h ea tin g  of th e  w ater  gauge and 
frequent zero ad ju stm en ts h av e  to  be m ade in 
consequence. T h is ty p e  of w a ter  gau ge is  called  
th e  " A skan ia  M in im eter ” and is a  thorough ly  
sa tisfactory  in stru m ent, being v ery  easy  to  operate  
and read. I t  has, how ever, tw o  principal d efects : 
th e  first is  th a t w h en  pressure fluctu ates, as it 
n early  a lw ays does, it  is  o n ly  p ossib le  to  read the  
m axim um  pressure a t  w h ich  p o in t th e  w ater  level 
descends and just to u c h e s th e  t ip  of th e  a r r o w ; 
h ence th e  d eterm in ation  of a m ean  pressure is 
difficult, if not im possib le. T h is d e fect has been  
got over b y  ob serv ing  th e  m ovem en ts of th e  w ater  
lev e l through a te lesco p e  in  w h ich  has b een  inserted  
a sm all graduated  sca le  w h ich  is  so s e t  th a t  one 
or m ore graduations on th e  m icrom eter-head  
correspond w ith  th e  apparent d istan ce  betw een  
th e  im ages of th e  t ip  of th e  arrow as seen  on th e  
graduated  scale in  th e  te lesco p e . B y  th is  m eans 
th e  to ta l m ovem ent of th e  w ater  le v e l can be seen  
and recorded. (Fig. 1.)

I t  has also b een  found th a t  filtered  w ater  m ust 
b e used, ow ing to  t in y  particles of flocculent m atter  
co llectin g  around th e  t ip  of th e  arrow, rendering  
it  difficult to  se e  th e  reflection  of th e  t ip  w hen  the  
t ip  and its  reflection  are close togeth er . B efore  
com m encing a te s t , i t  is  necessary, therefore, to  
run fresh w ater through th e  m eter  u n til there are 
no signs of floating m atter  in  th e  instrum ent. 
P reviously  th is  w as a ted iou s operation', bu t has 
been  got over by  arranging inclined  surfaces leading  
upw ards to  th e  o u tle t  p ipe in  th e  ind icator tube  
w hich, w hen  fresh w ater flows in , carry ou t all 
floating m atter. T he m axim um  pressure for which  
th ese  m inim eters are graduated  is 120 m m . or 
nearly  4 -7 /8  m . w ater  gauge.

In determ ining th e  efficiency of a  fan, it  is 
n ecessary to  know  th e  brake h .p . of th e  m otor  
driving it, w hich  in th e  case of an electr ica lly  
driven  fan is ea s ily  determ ined  provided  th a t the  
p ow er factor of th e  m otor is know n and in  any  
case it  can  ea sily  b e estim ated  fa irly  closely . 
W hen th e  fan is driven  b y  com pressed  air, its  
efficiency cannot be determ ined  un less ind icator  
diagram s can  be ta k en  of th e  w ork done in  th e  
engine cylinder and a previous brake horse-pow er  
te s t  m ade of th e  engine. H ow ever, w e can  easily
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m easure th e  vo lum e of air exhausted  by  th e  m otor  
and from  th is  w e can  obtain  a figure w hich w ill 
be usefu l in  com paring the  ou tp u ts of fans rela tive  
to  th e  vo lu m e of com pressed air consum ed in 
d riv in g  them .

T h is exhaust air is  m easured in  a duct in  which  
is  p laced a sen sitiv e  anem om eter w hich is calibrated  
im m ed iately  before and after th e  te st . T his g ives  
th e  v e lo c ity  a t w hich th e  air is leav in g  th e  m otor 
and know ing th e  area of th e  duct one can arrive  
a t  th e  volum e of air passing. In  order to  
standardize th e  te st , th e  figure arrived at is a fter­
wards corrected to  su it standard conditions, i.e . 
60° F . and 30 in . barom etric pressure.

There are tw o m ethods of te stin g  fans. The 
first and th e  m ost usual is  by  m eans of a  testin g - 
d uct having a length  of from  12 to  20 ft. a ttach ed  
to  th e  delivery  side of th e  fan. T his duct is provided  
w ith  a  m ovable sh u tter a t th e  end rem ote from  
th e  fan by  m eans of w hich th e  vo lum e of air passing, 
and its  pressure, can b e  controlled, th ese  tw o  
q u an tities being in ter-dependent. The duct is

a branch w hich  is connected  w ith  the  second  
m inim eter w hich ind icates sta tic  pressure only. 
For conven ience in arriving a t th e  v e lo c ity  of the  
air in th e  te s t  d uct it  should be considered as being  
divided  in to  a num ber of concentric zones of equal 
area, and readings of v e lo c ity  head should be  
taken  at poin ts along tw o d iam eters a t right angles 
to  each other, th e  positions of th e  p o in ts being  
such th a t the  circle passing through each d ivides  
one of th e  concentric zones or th e  central core into  
tw o equal areas. It  follow s th a t four readings 
w ill b e  taken  in  each zone. D ucts over 12 in . in  
diam eter should be d iv ided  in to  five equal zones, 
so th a t ten  readings w ill be tak en  along each of 
tw o d iam eters a t d istances of 0-026D , 0-082D, 
0-147D , 0-226D , 0-342D, 0-658D , 0-774D, 0-854D,
0-919D and 0-975D , D  being th e  d iam eter of th e  
d uct in  inches.

The P ito t  tub e used on th e  K olar goldfield is 
graduated as above for use in an 18 in . d iam eter  
duct, hav in g  in  addition  a m ark giv ing th e  centre  
of th e  duct.

also provided w ith  a hole or tw o holes a t right 
angles to  each other through w hich  a P ito t  Tube  
can b e inserted  for th e  determ ination  of sta tic  
and v e lo c ity  pressures. In  th is  case th e  sta tic  
w ater gauge ind icates the  resistance against which  
th e  fan has to  operate. (Fig. 2.)

In  th e  second m ethod th e  duct is attached  to  
th e  suction  side of th e  fan and of th e  tw o m ethods 
th e  first is  to  be preferred as m istakes are less  
lik ely  to  happen, for in th is  case th e  sta tic  w ater  
gauge ind icates th e  negative resistance pressure 
plus th e  p ositive  ve lo c ity  pressure.

T he P ito t tu b e consists of tw o concentric tub es  
of sufficient length  to  pass across th e  te stin g  duct. 
One end is b ent a t right angles so th a t its  axis  
faces th e  current of air. T he inner tub e has its  
upstream  end open and in it is se t  up a pressure 
b y  v irtu e  of (1) th e  v e lo c ity  of th e  air stream , 
and (2) th e  resistance in  th e  duct, and is connected  
to  one side of th e  m inim eter. T he outer tube  
has its  upstream  end closed, b ut bears on its  side  
several sm all holes w hich are a t  right angles to  
th e  air flow. T hese enable th e  sta tic  or resistance  
pressure to  be taken. (Fig. 3.)

T his tu b e is connected  w ith  th e  other leg  of th e  
v e lo c ity  pressure m inim eter and i t  w ill be seen  
th a t if one side of th is  in strum ent has on it  a  
pressure corresponding to  v e lo c ity  plus resistance, 
and on th e  other side of it  a pressure corresponding  
to  resistance on ly  w hich tr ies  to  balance th e  w ater  
lev e l, th en  th e  m inim eter w ill g iv e  a reading which  
g ives v e lo c ity  pressure on ly . T he static  tu b e has

In  determ ining th e  characteristic or output  
curve of fans, or of any other m achine, it  is advisable  
to  obtain  as m any poin ts on th e  curve as possible, 
and in  fan curves about ten  poin ts w ill b e  am ple, 
although on th e  sam ple te s t  sh eet g iven  in  th is  
paper on ly  four h ave b een  taken. T hese points 
are obtained  b y  first closing th e  shutter so as to  
g et th e  h ighest possib le sta tic  reading w ith  no 
air flow, and then  for each se t  of v e lo c ity  pressure  
readings opening th e  shutter a litt le  w ay  until 
full bore of th e  duct is reached. T he m ean of each  
se t  of ve locity  pressure readings is taken  and  
converted  in to  ve lo c ity  on ly  by  m eans of a formula. 
T he resistance or sta tic  readings are taken  as 
ind icated  on th e  instrum ent.

T he form ula is arrived a t as follow s :
If  a  bod y  falls from  rest, its  v e lo c ity  V, after  

having fallen  a certain  distance H , is g iven  by the  
w ell-know n form ula—

V  =  V2~gH  
w here V  =  v e lo c ity  in ft. per sec.

g =  acceleration due to  gravity . =  
32-089 ft. per sec.2 on the  Kolar 
goldfield.

H  =  h eigh t in  ft.
On th e  K olar field th e  tem perature of th e  w ater  

in th e  w ater-gauge can be tak en  as 75° F . The  
d en sity  of it  a t th is  tem perature is 62-430 lb. per 
cu. ft ., m ultip lied  b y  0-997 =  62-24. T he d en sity  
of air m ay be taken  as 0-0675 lb. per cubic foot. 
The ratio of th e  d en sity  of w ater to  th a t of air is 
62-24/0-0675 =  922-1.
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S te c fio n  Qf2 a a .

T he form ula m ay th e n  b e  arranged th u s :
V  =  \ / 2 x 32-089 x 922-1 x h/12  

w here h  =  v e lo c ity  w ater  gauge in  inches, 
or V  in  ft. per m in. =  4208 \ /h .

T he ab ove is g iv en  as an  exam ple, b ut th e  form ula  
is  usually  w orked ou t co m p lete ly  for ev ery  te s t  
on account of th e  varia tion  in  air d en sity  on the  
surface. T he resu lts from  th is  form ula are easily  
worked ou t on th e  slid e  rule.

H avin g  determ ined  th e  v e lo c it ie s  in th e  above  
m anner, th e y  m ay be se t  ou t in th e  te s t  sh ee t w ith  
th e ir  corresponding sta tic  pressures and having  
added th e  allow ance for friction  in  th e  duct betw een  
th e  p o in t of m easurem ent and th e  fan  (th is is 
determ ined  from  a con ven ien t chart w hich, it  is  
hoped, w ill b e  p laced before you  a t a  la ter  date) 
th e  q u an tities  m ay  be p lo tted  on  a graph havin g  
th e  pressures as ordinates and th e  volum es as 
abcissae, w h ich  is th e  m ost con ven ien t form  for 
future reference.

T e s t  o f  H e l e - S h a w - B e a c h a m  A i r  M o t o r  
D r i v i n g  A  20 i n . b y  11 i n . S ir o c c o  F a n .— T yp e  
of F an, “  S irocco.” S ize of runner, 20 in . b y  11 in. 
dia. Suction , 1 ft. 11 in . D ely ., 18 in. D irect driven  
b y  H ele-Shaw -B eacham  Motor. S ize, H .L.M .

T e s t  N o .

M o t o r  D a t a . 
T im e  o f s ta r t  
A ir  p ressu re , lb . / in .2 

gauge 
C u. f t . /m in .  free  a ir  
F . deg. te m p . co m p , a ir  
F . deg . te m p . ex h . a i r  
F . deg. te m p , d ro p  
F a n  r .p .m . m ean  
M o to r casin g  te m p . F .

deg.
B a ro m e te r

F a n  D a t a .

P ress, in  in . o f  water 
static—

A s sh o w n  on  gauge 
F r ic t io n
F r ic t io n  a d d e d  (a) 
V e lo c ity  (b) . 
D y n a m ic  a  4- b  

V eloc ity , f t .  p e r  m in . 
V o lum e, cu . f t .  m in . 
V olum e a t  60° F .  an d  

30 in . b a r .
S ta t ic  h .p . i n  a ir  
C u. f t .  a i r  d /d  4  

f t .  co m p , a ir  
T em p , of a tm o sp h e re  

F . deg . d ry  b u lb  
T e m p . of fan  d ischarge  

F . deg . d n r  b u lb  
T im e  of fin ish  .

A B C D

1 1 : 22 *11-42 12-01 12-17

60
1 83-9
123

4 7 -4
7 5 -6

1230

5 9 -9
167-3
138

4 8 -5
8 9 -5

1162

5 9 -8
1 90-9
1 3 6 -8

4 9 -5
8 7 -3

9 7 8 -5

6 0 -1
189-6
136-6

49-05
8 7 -6

920-7

87 -5
27-171

158

4 -6 0 7
•002

4-6 0 9
0 -0 2 2
4-631

6 3 5 -7
1124

3 -5 7 9
•050

3 -6 2 9  
0 -4 0 2
4-031 

2690 
4754

1 -582
•091

1-673  
0 -7 2 8
2 -401  

3621 
6400

0-684  
•119 
•803

1-046 
1-849

4336
7681

91S
•816

3885
2 -7 2

5229
1-6 9

6261
0 -9 7

6-1 2 8 -4 3 3 -6 4 0 -6

75 76 7 7 -5 7 7 -0

8 2 -5
11-39

7 9 -7
11-50

7 8 -0
1 2-13

7 8 -5
1 2 -2 8
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3 cylin d ers, 5 in . dia. b y  1J in. stroke, cu t off a t
0-40 of stroke.

D ia . a t  p osition  in  fan  discharge p ipe w here  
velocity  pressure w as taken  =  18 in. Area =
1-76 sq . ft.

C onditions. T est w as m ade a t Compressor 
H ou se Com pound, B u llen ’s Shaft, u sing  on the  
discharge side of th e  fan  a  12 ft. length  of 18 in. 
d iam eter air p ipe which w as fitted w ith  an adjust­

ab le baffle a t the  ou tle t end. T he air m easurem ents  
were taken  a t a  p oin t 7 ft. 0 in . from  th e  fan evasee.

T he volum e of air used b y  th e  m otor w as 
m easured in  a special w ooden tu b e  fitted  w ith  
d istribution  baffles. T he ve lo c ity  of th e  air was 
indicated on a sen sitive  Short and Mason  
anem om eter which w as calibrated im m ediately  
after th e  te s t  by  m eans of a stream -lined whirling  
arm.

S M E L T I N G  O F  P O T A S H  A N D  P H O S P H A T E  M I N E R A L S

Two papers in  In du stria l and Engineering  
Chem istry  for January deal w ith  th e  recovery of 
p otash  from  th e  leu cite  deposits of W yom ing, w hich  
are known as w yom ingite . T he first paper, by  S. L. 
M adorsky deals w ith  th e  v o la tiliza tion  of potash  
from  w yom ingite  and th e  second, b y  T. P . H ign ett  
and P . H . R oyster  covers th e  sm elting of 
w yom ingite and phosphate rock in  th e  blast 
furnace.

In th e  first paper th e  author says th a t th e  potash- 
bearing leu c ite  deposits of W yom ing, know n as 
w yom ingite , con stitu te  one of th e  principal p otentia l 
sources of A m erican potash . T he problem  of 
converting th is potash  into soluble form, availab le  
for agricultural purposes, has b een  th e  subject of 
discussion and research for m any years, particularly  
since th e  war, w hen  dependence upon foreign  
potash  forced it  m ore v igorously  on atten tion  in  
th e  U n ited  S tates. T he Bureau of C hem istry and  
Soils of the  D epartm ent of Agriculture is conducting  
a series of experim ents designed to  convert th e  
potash  in  w yom ingite  and sim ilar m inerals into  
soluble form. Som e of th ese  experim ents are based  
on th e  principle of sm elting th e  m ineral at high  
tem peratures, together w ith  su itable reagents and  
fluxes. T he reagents com bine w ith  th e  potash  of 
the  rock to  form soluble sa lts w hich v o la tilize  at 
high tem peratures and can be collected  by  m eans 
of precipitators. The fluxes com bine w ith  the  other  
con stituents of the  rock to  form a fluid slab w hich  
is  run out of th e  furnace. The object of th is research  
is to  ascertain  th e  relative value of th e  reagents or 
prom oters in  inducing vo latilization  of potash  in  
such a sm elting process and to  in vestiga te  th e  
effects of tim e of heating th e  m ixtures and tem pera­
ture a t w hich th e y  are heated  on vo latilization .

L eucite is  a  potassium  alum inium  silieate  and is 
usually represented b y  th e  formula K 20 .  A l20 3.4 S i0 2. 
The pure m ineral contains about 21-5% K 20 ,  but 
in  w yom ingite  it  is  m ixed  w ith  silica  and other 
im purities, so th a t th e  potash  con ten t is only  
10-12% . In 1901 R hodin h eated  finely ground  
m ixtures of 100 parts felspar, 53 parts slaked lim e, 
and 40 parts sodium  chloride a t 900° C. for 1 hour. 
H e found th a t from  60 to  70% of th e  potash  in th e  
felspar w as changed in to  potassium  chloride. T he  
tem perature w as too  low  for vo latiliz in g  the  chloride, 
but it  could be d issolved  ou t from th e insoluble  
m ass. In  1912 R oss heated  felspar w ith  various 
am ounts of calcium  carbonate, calcium  chloride, 
and sodium  chloride a t 1000-1050° C. M ost of th e  
potash in  the  felspar— 60 to  99% — w as rendered  
soluble. W ells, in  1916, heated  w yom ingite  together  
w ith  calcium  carbonate, calcium  chloride, and  
other reagents to  a dull-red heat. On h eating 1 gram  
of w yom ingite  w ith  0-3 gram  of calcium  carbonate  
on ly  a trace of potash  w as rendered soluble. On

h eating  1 gram  of w yom ingite  w ith  0-2, 0-4, and  
0-6 gram  of calcium  chloride, th e  am ounts of potash  
rendered soluble w ere 27-3, 59-0, and 73-0%  
respectively .

In a series of experim ents conducted b y  Jackson  
and M organ, greensand w as m ixed  w ith  various 
proportions of calcium  chloride, calcium  carbonate, 
and sodium  chloride, and th e  m ixtures were h eated  
to  tem peratures from  1050° to  1300° C. T he potash  
vo latilized  from the greensand in  one form or 
another ranged from  0 to  100% , depending on th e  
am ounts of reagents used and on the  tem perature  
and tim e of heating.

The m aterials charged in to  th e  kiln  for m aking  
P ortland cem ent contain  small am ounts of potash , 
w hich is vo la tilized  in  th e  process of h eating  the  
charge. T he vo latilization  is probably induced by  
th e  calcium  carbonate and th e  potassium  com es 
off as a  carbonate or sulphate.

T he m ethod of adding chlorides to  a b last-furnace  
charge for th e  purpose of inducing a greater  
vo la tiliza tio n  of potash  w as tried  in  E ngland by  
Chance, w ho observed, w hile studying  th e  flue dust 
from  the b last furnace, th a t the  am ount of potassium  
carbonate in  th e  dust varied considerably, w hile  
the  am ount of potassium  chloride rem ained constant 
and sm aller than  th at of potassium  carbonate. 
This led  him  to  th e  idea th a t th e  con stan cy  of 
potassium  chloride w as due to  th e  constancy  of 
chlorine present in th e  raw  charge, and th a t all the  
chlorine w as vo latilized  in  th e  form  of potassium  
or sodium  chloride, th e  ratio betw een  the  tw o salts  
in th e  dust also being alm ost constant— nam ely, 
85 to  90% KC1 and 10 to  15% NaCl. B y  adding a' 
sufficient am ount of sodium  chloride to  th e  raw  
charge, Chance w as able to  v o la tilize  all th e  potash  
present in th e  charge and to  co llect it  as potassium  
chloride.

The w yom ingite  used in th e  series of experim ents  
described in th is paper w as collected  from various 
parts of a p ile  of about one carload size. I t  had the  
follow ing com position  :—

%
S i0 2 51-34
K 20  12-76
AI2O3 11-68
Fe20:i 4-90
MgO 6-92

I t  w as ground to  pass through a 100 m esh  screen  
and dried in  an oven  at 140° C. for 15 hours. A  
0-5 gram  sam ple w as used in each case. T he calcium  
carbonate, calcium  chloride, sodium  chloride, and  
calcium  fluoride, w hich were used as prom oters to  
induce v o la tiliza tion  of potash  from  th e  w yom ingite , 
w ere of c. p. quality . T h ey  were ground to  fine 
powders and dried in  th e  sam e w a y  as the  
w yom ingite . T he m ateria ls w ere w eighed  in  a

CaO 5-07
P 2O5 1-97
TÎO 2 2-12
N a20 1-42
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sm all p latinum  crucible, 2 cm . d iam eter and 3 cm. 
high, thorough ly  m ixed , and k ep t in  an oven  at 
140° C. u n til th e  crucib le w as ready to  go in to  th e  
furnace.

T he furnace consisted  of an  alundum  tu b e 2-5 cm. 
in sid e d iam eter and 25 cm . long about w hich  a 
platinum  w ire w as w ound, surrounded b y  an  
alundum  tu b e of 11 cm . outside d iam eter w ound  
w ith  nichrom e w ire. In all runs th e  tim e of h eating  
w as 40 m in ., reckoned beginning w ith  th e  fifth m inute  
after th e  crucible w as low ered in to  th e  furnace. 
T em perature readings w ere tak en  every  5 m in. 
T he tem perature usually  fluctuated  a few  degrees  
one w ay or th e  other from  1510° C., bu t th e  average  
tem perature w as 1510° C. The P t - P t  R h  therm o­
couple w as calibrated  up to  1000° C. aga inst a 
standard couple of th e  U n ited  S ta tes Bureau of 
Standards.

A nalysis for residual p otash  w as m ade in  th e  
sam e crucible in  w hich  th e  m aterial w as heated. 
T he am ount v o la tilized  w as th en  calcu lated  as the  
difference b etw een  th e  original K 20  in  th e  sam ple  
and th e  residual potash . T he m eth od  of analysis  
consisted  in  d isso lv ing  th e  sam ple by  m eans of 
hydrofluoric and sulphuric acids, precip ita tin g  the  
p otassium  as potassium  sodium  cob altin itrite , and  
th en  analyzing  for n itrogen  b y  the  K jeldahl m ethod. 
W hen th e  sam ples w ere heated  above about 1200° C., 
th e y  fused to  a g lassy  m ass. I t  w as found difficult 
to  d issolve th in  glass w ith  acids, b ut th is  d ifficulty  
w as overcom e b y  allow ing th e  sam ple to  stand  
covered w ith  hydrofluoric acid  for 24 to  48 hours.

A s a resu lt of th e  exp erim en ts it  w as found th a t  
potassium  can read ily  be rem oved from w yom ingite  
b y vo la tiliza tion  b y  m eans of calcium  carbonate  
and a h alogen  sa lt prom oter. Calcium carbonate  
alone is not v ery  effective in  inducing vo latilization . 
U sin g  a ratio of w yom ingite  to  calcium  carbonate  
of 1 to  2, the  am ount of potash  v o la tilized  w as on ly  
42-79% . H ow ever, calcium  carbonate is  necessary  
to  flux th e  silica  in  th e  w yom ingite , if th is  m ethod  
of potash  v o la tiliza tion  is to  be applied  in a sm elting  
process— for instance, in  a b last furnace. In  th at  
case th e  am ount of calcium  carbonate to  be used  
w ill be governed b y  th e  am ounts of alum ina and 
silica  in th e  w yom ingite , so th a t the  resulting slag  
w ill h av e  th e  proper fluidity.

Of th e  halogen salt prom oters calcium  chloride is 
th e  m ost effective. T his prom oter should not be  
used in  am ount far above the  potash  eq u iva len t in 
th e  w yom ingite . A  m ixture of w yom ingite  and  
calcium  carbonate in  th e  ratio of 1 to  1 and 1 potash  
eq u iva len t of calcium  chloride w ill g ive a vo la tiliza ­
t ion  of 95 to  98%  a t 1200-1500° C. in  a short tim e. 
A n y excess of calcium  chloride w ill be vo latilized  
and th e  gain  in  vo latilization  w ill be on ly  a few  
per cent.

T im e is  n o t an im portan t factor in  a sm eltin g  
vo la tiliza tion  process of potash . M ost of th e  potash  
w ill lea v e  th e  w yom ingite in  a short tim e, and any  
further h eating  w ill help  litt le . W ith  sodium  and  
calcium  chlorides as prom oters it  w as found th a t  
in  th e  first 10 m inu tes about 70 and 90% of potash , 
resp ective ly , le ft th e  crucible. I t  is true th a t these  
particular relations of tim e to  vo la tiliza tion  are 
characteristic of th e  am ount of m aterial used, size  
of p articles, and th e  d esign  of th e  furnace. In  a 
sm eltin g  process, such  as in  a  b last furnace, w here  
th e  m ateria l w ould be charged in to  th e  furnace in  
large lum ps and w here a large volum e of gases would  
b e blow n through th e  m ateria l, th e  t im e effect 
m ight be different in  degree, but not in the  general 
trend .

I t  seem s to  m ake litt le  difference w h at th e  
tem perature is, provided  it  is  ab ove 1100 C. 
A lthough th e  exp erim en ts in d icate  th a t v o la t iliz a ­
t ion  in  th e  in terva l b etw een  1110° and 1310 C. is 
s lig h tly  greater th a n  b etw een  1310° and 1510° C., 
th e  d ifference is on ly  ab ou t 4% .

In  th e  reactions b etw een  p otash  of th e  w yom ingite  
and th e  various reagents stud ied  there is in  every  
case, theoretica lly , a certain  am ount of h ea t evo lved , 
th e  am ounts being 216, 349, 104, and 198 kilojoules, 
resp ective ly , for calcium  carbonate, calcium  
chloride, sodium  chloride, and calcium  fluoride. 
T his fact seem s to  in d ica te  w h y  th e  reactions  
w hereby p otash  changes in to  p otassiu m  chloride, 
potassium  fluoride, and p otassiu m  carbonate take  
place a t a ll, as a reaction  w ill ten d  favourab ly  in a 
direction  of ex o th erm ic ity .

T he stu d y  p resented  in  th e  paper in d ica tes that 
th e  m eth od  of v o la tiliz a tio n  of p o tash  from  
w yo m in g ite  b y  som e sm eltin g  p rocess is ch em ica lly  
feasib le. T he successfu l ap p lica tion  of th is  m ethod  
on a com m ercial sca le  w ill depend on  th e  proper 
d esign  of a  furnace. E xp er im en ts reported  were 
undertaken  to  la y  th e  foundation  for th e  design  of 
such  a furnace.

In  th e  second paper M essrs. H ig n e tt  and  
R oyster  sta te  th a t  an  im portan t part of th e  work  
on fertilizer  tech n o logy  a t  th e  Bureau of C hem istry  
and Soils in  th e  U n ited  S ta tes is  concerned  w ith  
the  p o ss ib ility  of ap p ly ing  blast-furnace techn ique  
to  th e  production  b oth  of phosphoric acid  and 
of potash . A lthou gh  th e  m isu sed  expression  
" vo la tiliza tio n  of phosphoric acid  ” is rather firmly 
fixed in  th e  litera tu re , in  actu al fact th e  P 20 5 in 
p h osp h ate rock is n ot v o la tilized  a t a n y  atta in ab le  
furnace tem p eratu res. T he rem oval of P 2Os in  a 
furnace can  b e  accom p lish ed  o n ly  b y  th e  reduction  
of phosphoric o x id e  to  elem en tary  phosphorus. 
T h is reduction  reaction  is stron g ly  endotherm ic  
and does not tak e p lace w ith  an y  great rapid ity  
below  1300° C. In  a b last furnace b low n w ith  air 
preheated  to  750° C. gas is produced  in  th e  com bus­
tion  zone a t ab ou t 2000° C. A s it  passes through  
th e  p h osp h ate charge th is  gas can su p p ly  th e  reduc­
tio n  reaction  w ith  h eat o n ly  w h ile  its  tem perature  
is  greater th a n  1300° C. In  o ther w ords, on ly  the  

2000 -  1300 ,
f r a c t io n  2000------ ’ ° r °°  h eat, is
ava ilab le for reduction . B y  h ea tin g  th e  b last to  a 
higher tem perature th e  com bustion-zone tem p era­
ture can  be raised and the  fraction  of th e  h ea t usable  
in  phosphate reduction  can  be increased. I t  is 
obvious, therefore, th a t an y  im portant reduction  in  
th e  fuel consum ption  of th e  p h osp h ate furnace  
m ust com e through  an im provem en t in  th e  design  
of th e  h o t b last stoves.

It  should not be th ou gh t th a t th e  so-called  ' ‘ shaft 
h eat "— th a t is, th e  m ore than  65%  of th e  h ea t not 
u sable for phosphate reduction— a ll g o es to  w aste. 
A s th e  hot gas from  th e  reduction  zone ascen ds th e  
furnace shaft, it  m ust preheat th e  descen din g  charge  
and m elt th e  slag. In  m an y  cases, how ever, th e  
h eat required for slagging th e  charge is  considerably  
less than  th e  shaft h eat, and in  con sequ en ce the  
over-all therm al efficiency of th e  process is re la tiv e ly  
low.

I t  w as in  an effort to  u tilize  som e of th is  w aste  
sh aft h ea t for th e  v o la tiliza tio n  of p o tash  th a t  
experim ents w ere undertaken . Som e such  process  
is u n iq u ely  app licab le in  th e  W yom ing  p ota sh  field, 
w here h igh-grade p h osp h ate rock is av a ila b le  b oth  
from  W yom ing and from  southern  Idaho. A lthou gh  
in  a str ic tly  logical sense th e  p o tash  produced in



FEBRUARY, 1931 121
at tin
■100“c
W‘ c.6
bl03c
•ommgitf
® even
tevolvij 
kilojonin 

taltiia 
a fiuoiüi 
' iwcti® 
a tklrnij,
onatetit
oablyin.

beats fc 
»fish !“r 
■ chemical 
ibis nefc. 
the pup 
ported us
be design,..

lignett it 
of the ws 
>f Chemisr 
ieraed n  
* teckip 
lt acid ii

express:: F i g . 1 .

ratherhmb
the P,0;: th is process is a by-product of a phosphate furnace,

econom ically  th e  phosphoric acid is m ore nearly  a 
by-product in th e  production of potash.

In  sm elting high-grade phosphate rock in any  
furnace it  is  necessary to  add to  th e  charge som e 

endofai form of siliceous m ateria l as a flux. The use of a
reat rap::: potash-bearing silica te  for fluxing phosphate rock

and recovering both  phosphorus and potash  has 
tie cot been  suggested  a num ber of tim es. R ecen tly  P ike
-;ii has described th e  sm elting of Idaho phosphate

rock and w yom ingite  in  an experim ental blast 
furnace. In the  experim ents described in th is paper, 
how ever, th e  potash  s ilica te  w as added to  u tilize  
th e  shaft w aste h eat, and the  am ount of silicate  

ie beat, used in  each case w as m ore than  enough to  flux th e
phosphate rock, so th a t a further addition  of lim e­
stone or burnt lim e was necessary to  flux th e  excess  
silica  in  th e  charge. In  other words, a  p otash  furnace  
was operated to  sm elt w yom ingite , and th e  lim e  
contained in phosphate rock w as used as a  flux for 
th e  silica in  th e  charge up to  th e  lim it of th e  heat  

ate I®- availab le for phosphate reduction and lim estone
ltbefe w as used for th e  rest of the  needed  flux.

The b last furnace used in  the  experim ent is  
illed " sF show n in  F igure 1. I t  is  80 in. ta ll and has a hearth

diam eter of 13 in ., a  bosh d iam eter of 19 in., and a 
S t o * f  to ta l volum e of 12 cu. ft. For com parison a m odern
a s c e n d s t  blast furnace is 90 ft. ta ll, has a 25 ft. hearth  and a
djngcta? to ta l volum e o f over 30,000 cu. ft. T he experim ental
jirevet - furnace is therefore 0-04% of a  com m ercial unit,
oflsideflb; T he furnace w as blow n w ith  about 63 to  70 cu. ft.
qnence tte of air per m in. preheated in an iron p ipe stove. The
srelaW stove operated on c ity  gas, and tem perature in excess

of 700° C. could n ot be read ily  m aintained . The  
this preheated air entered  th e  furnace through one or
itash W b oth  of tw o tuyères. These tuyères, as w ell as the
¿pro«» brick w ork in  th e  tu yère  breast and bosh  w alls,
gash felt w ere p rotected  b y  cooling coils, and th e  h eat loss
able bo® through th e  furnace w alls w as m easured throughout
yythougb each experim ent b y  observing the  tem perature
duced «

rise and th e  am ount of the  cooling w ater. In a large 
furnace th is  h ea t loss is a m atter  of a v ery  few  per  
cent, b ut in  the  experim ental furnace it  was an  
im portantly  large part of th e  to ta l heat and w as 
lost from  th e  h o tte s t  part of th e  furnace— th a t is, 
from  th e  h ea t availab le for phosphate reduction. 
E xcep t for th is loss of availab le heat b y  th e  conduc­
tion  through th e  w alls, th e  furnace is as satisfactory  
for phosphate sm elting as a large com m ercial unit.

A  photograph of th e  furnace in  operation  is shown  
in Figure 2. In  a production p lant th e  furnace 
gases w ould, of course, pass through an electrical 
precip itator for th e  recovery of phosphorus and  
potash , and th e  gases after being cleaned in  the  
precip itator would be used as fuel in the  hot b last 
stoves, and for the generation  of pow er for blow ing  
and for other p lant purposes. In the  experim ents, 
how ever, th e  gases were exhausted  to  th e  air, and 
th e  reduction  of phosphorus and the  volatilization  
of p otash  calculated from th e w eight and the  K 20  
and P 20 6 con ten t of th e  slag. T he tim e of passage  
of th e  stock  through th e  furnace w as about I f  
hours. A lthough th is  is  m uch longer than  is  
necessary for th e  h eating  and slagging of the  
charge for the  reduction of P 20 6, or for th e  vo la tiliza ­
t ion  of potash , it  w as found not to  be sufficiently  
long to  calcine th e  lim eston e com pletely . In every  
case w here lim eston e w as used th e  reduction of 
P 2Os fell off to  about one-th ird  of th e  value calcu ­
lated  from the availab le hearth  heat. In each case 
num erous lum ps of lim eston e in  a partly  calcined  
condition  but still containing a substantia l fraction  
of its carbon d ioxide content were found suspended  
in the  slag em erging from th e furnace and rem aining  
im bedded in th e  slag w hen it solidified. The  
excessive length  of tim e required for th e  calcination  
of lim estone is due to  the  endotherm ic reaction  
invo lved  in  th e  therm al d issociation  of calcium  
carbonate, involving as it does 420 calories per gram.

F i g . 2 .
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W hen lim eston e conta in ing  even  a sm all fraction  
of its  original carbon d ioxide con ten t reaches th e  
reduction  zone ab ove 1300° C., th e  carbon d ioxide  
is evo lved  vigorously  and to  the  955 calories per  
gram  of carbon d iox id e absorbed in  th e  endotherm ie  
reaction

CaCO, =  CaO +  CO, 42,000 calories

is added a second 945 calories per gram of carbon  
d iox id e  absorbed in  th e  eq u ally  endotherm ie  
producer gas reaction

C 0 2 +  C =  2CO — 41,500 calories

w ith  a n e t loss of h ea t of 1900 calories per gram  of 
carbon d ioxide. Of the  n ine experim ents in  w hich  
phosphate rock and w yom in g ite  w ere charged, 
lim eston e w as used in  three and burnt lim e in  six . 
In an actual furnace project of th is  k ind  one would  
n aturally  burn th e  ston e before introducing it  in to  
th e  furnace, u sing  blast-furnace w aste gas for 
calcination . T h is is  th e  cu stom ary procedure in 
E nglish  iron blast-furnace p ractice, w here low -grade 
carbonate iron sto v es are used. In  th e  experim ents

cold  b last w ith  m ore than  one m ol ecu l‘Lr C'^ .,+ ôn
of sodium  chloride g iv es only 54 %  volatd^atmn „
com parison w ith  82-8% m  run 4 and  64 /°
A lthough  extrem e b last tem peratures , , ,
n ecessary for p otash  vo la tiliza tio n , un
seem s to  show  w orse resu lts. result?

It  is  perhaps to  be exp ected  th at th e  results
obta in ed  w ith  a furnace to o  sm all proper 
lim eston e w ill be rather variab le w hen i s
i n  t h e  c h a r g e .  The r e s u l t s  a r e  i n s t r u c t i v  , I
and th e  runs 4 and 10, w h ich  s h o w  p otas y  o 
82-8 and 89-7% , show  th a t su b stan tia l volatilization  
can ob ta in  w ith  rock sa lt and unburned lim es one.

T he la st five runs in  T ab le I show  m  a somewhat 
rem arkable w ay  th e  influence of ca lciu m  chloride 
on th e  p otash  v o la tiliza tion . A ll five runs were 
m ade w ith  burnt lim e, phosphate rock p resent, and 
variab le  am oun ts of calcium  chloride added. With 
no chloride (runs 11 and 13) th e  p o tash  y ie ld  was 
44-00 and 42-58. W ith  0-77 m olecular equ iva len t of 
chloride added  th e  p otash  recovery  is  59-64 (test 12) 
w ith  tw ice  th a t am oun t (test 14) it  is  81-03 and 
w ith m olecular em iiva len t it

T A B L E  I

O p e r a t i n g  D a t a  o f

1 2 3 4 5 6
R a t io  K 20 /C ch arg ed  — — 0-162 0-162 0-162 0-306
R a t io  P 2O5/C ch arg ed  0-293 0-328 — — — —
Mol r a t io  Q 2/K 2O — —■ 0 0-60 1-20 1-10
B la s t te m p . , 0 C. . 654 810 442 324 cold 704
T o p  te m p .,  0 C. . —  
R a te  of co m b u s tio n , 

g ram s/second  
c a rb o n  . . 4-13

— 210 248 — 281

3-94 6-51 9-04 9-74 7-96
H e a tlo s s ,  ca l./g ra m  

c a rb o n  . . 442 534 286 311 677
G ram s slag /g ram  

c a rb o n  . . — 2-68 2-43 2-19 3-37
P 2O5 in  slag , %  . 2-80 5-51 — — — —
P 2O5 red u ced , %  . 90-5 93-5 — — — —

K 2O in  slag , %  . — — 3-45 1-20 3-35 3-24
K 20  v o la tilized , %  — — 43-2 82-8 54-9 64-4

E x p e r i m e n t a l  F u r n a c e

7 8 9 10 11 12 13 14 15
0-110 0-110 0-110 0-191 0-218 0-218 0-245 0-220 0-220
0-173 0-173 0-173 0-264 0-187 0-187 0-370 0-268 0-268
0-00 0-73 0-145 0-84 0-00 0-77 0-00 1-41 2-62
520 650 522 717 585 557 648 552 684
287 346 343 174 — — — 284 264

6-845 6-809 7-437 6-908 6-100 6-202 6-307 6-450 6-278

616 562 701 505 976 907 843 950 975

1-83 1-86 1-89 2-52 2-56 2-62 3-19 2-73 2-83
5-07 4-92 6-37 3-51 2-70 3-44 6-75 3-94 5-28

46-42 49-43 30-68 66-58 63-70 52-65 38-74 60-40 46-09
2-77 2-47 1-59 0-77 4-80 3-38 4-49 1-54 0-35

54-14 58-42 72-90 89-85 44-00 59-64 42-58 81-03 95*35

w ith  burnt lim e th e  low  reduction  of P 20 5 w as not 
observed.

T he resu lts of fifteen  runs on th e  experim ental 
b last furnace are show n in T ab le I. T he m ateria ls  
used w ere w yom ing ite  contain ing 12-76% K aO and  
1-97% P 20 5, and a w ashed  F lorida rock conta in ing  
31-63% P 2Os am d 0-26% K 20 .  T he coke w as of 
poor grade, contain ing 79-5% fixed carbon and  
15% ash. T he charge in each case is g iven  in  term s  
of th e  in terestin g  con stituents, K aO and P 20 5, and  
th e  carbon in  th e  fuel. In  te s ts  1 and 2 phosphate  
alone w as sm elted  and in te s ts  3, 4, 5, and 6, potash  
alone ; th e  lost n ine experim ents contained  a b inary  
charge of phosp h ate and potash .

In  four of th e  p otash  runs (3, 7, 11, and 13) no 
chlorides were used. T he per cen t K aO vo latilized  
w as 43-2, 51-1, 44-0, and 42-6 for an average of 
45-9% . In  th e  tw o experim ents g iven  in  P ik e ’s 
paper no chlorides w ere used  and h e  reports  
volatilization s of 41-0 and 46-9% . T his resu lt 
w ould  b e  m ore or less exp ected  from  th e  resu lts  
announced  b y  M adorsky. T he theory  th a t th e  
addition  of lim e to  p otash  silica tes w ill cause th e  
vo la tiliza tion  of K aO seem s in th e  actual case to  be 
s lig h tly  less th a n  half tru e (44% ). In experim ents  
3, 4, 5, and 6 sodium  chloride w as used  and no  
phosphate rock. T he use of rock sa lt is  not of great 
practical in terest, in  th a t calcium  chloride has been  
found to  be m uch b etter  and is m ore readily  
obtainable. I t  m ight be po in ted  ou t th a t run 5 on

T he percen tage of P 2Os reduced  in  th e se  five last 
runs are q u ite  low . L itt le  sign ificance should be 
a ttach ed  to  th e  am oun t of P 20 5 reduced  in  per cent 
of th a t charged. T he actu al nu m b er of grams of 
P 20,; reduced p er gram  of fu e l carbon is the 
im portant figure, w h ich  is read ily  arrived at by 
m u ltip ly in g  th e  charge b y  th e  p er cen t reduced. 
In  operating  th e  furnace one e s tim a te s  ahead of 
tim e how  m uch h earth  h ea t w ill b e  availab le for 
reduction  and th en  p u ts in  som ew h at m ore P 20; 
to  be sure of using  up a ll th e  ava ilab le  h eat. The 
low  p ercen tage recovery  th en  m eans, if  anything, 
th a t th e  w riters w ere poor a t guessing

T he an alyses of th e  raw  m ateria ls and of th e  slag 
are g iv en  in  T ab le II.

T A B L E  i i

A n a l y s e s  o f  R a w  M a t e r i a l s a n d  S l a g

C o n s t i t u e n t . W y o m i n g i t e .

CaO
.%

5-07
S i0 2 51-34
AI2O3 11-68
MgO 6-92
K 2O 12-76
P 2O.5 1-97
FeO __
FesOa 4-89
T i 0 2 2-12
N a 20 1-42

P h o s p h a t e
R o c k .

46-50
6-90
2-13

0-20
31-63

T y p i c a l
S l a g .°/
35-13
34-16
10-22

4-89
0-77
3-51

1-91

0-72 1-69
5 9 5
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T antalum  is  a  rare elem ent w hich, n ex t to  
tun gsten , has the  h ighest m eltin g  p o in t and the  
low est vapour pressure of all m etallic elem ents. It  
is  unusually  resistant to  corrosion and w hen heated  
above 350° w ill take up 740 tim es its  own volum e  
of hydrogen. D ata  on th e  properties, uses, and  
resources of tantalum  are g iven  in  Inform ation  
Circular 6328 of th e  U n ited  S tates Bureau of 
M ines, b y  E . P . Y oungm an.

The author says th a t after rem ain ing a laboratory  
curiosity  for m any years, tantalum  w as used to  
a lim ited  ex ten t for a few  years in  incandescent  
electric-light-bulb  filam ents, and in terest in  th e  
elem ent w as again  aroused w hen its  e lectrolytic- 
va lve  action  w as discovered and taken  ad vantage of 
in charging storage batteries, especia lly  for wireless 
work. Tantalum  chargers were even tu ally  displaced  
b y  other typ es, b ut for a t im e  th e y  were m anu­
factured in  sufficiently large num bers to  create a 
dem and large enough to  bring about its  production  
on a  com m ercial scale in  the  U n ited  S tates. As 
tantalum  becam e availab le in  larger q u an tities and  
at su b stan tia lly  lower prices, and as h igh  p rices for 
platinum  encouraged the  em ploym ent of tantalum  
as a su b stitu te , the  m eta l w as p u t to  m any new  
uses. Ferrotantalum  w as m ade and sold before the 
war, and patents have been taken  out for a num ber  
of special alloys for industrial purposes, but probably  
th e  largest use for the  m eta l to -d ay  is in  vacuum  
tubes. The rapid increase in production reflects the  
increasing use to w hich  tantalum  is being put.

Commercial tantalum  has a purity  of a t least 
99-5% . I t  is  a p latinum -w hite m eta l when polished, 
though i t  often has a  steel-b lue colour, probably  
ow ing to  a th in  film  on the  unpolished surface. Its  
ten sile  strength  is tw o and one-half tim es th a t of 
hard p latinum  and it  can easily  be m ade as hard as 
irid ioplatinum .

The m ost ch aracteristic chem ical property of 
tantalum  is  its  unusual resistance to  chem ical 
corrosion. I t  is  not attacked  b y  hydrochloric or 
n itr ic  acids or b y  aqua regia, either h o t or cold. 
D ilu te  sulphuric acid also does not a ttack  it , but 
b oiling  concentrated sulphuric acid does appear to  
have som e action  upon it . The m etal is  attacked  
w ith  difficulty b y  solutions of caustic alkalies, and  
in  fact, hydrofluoric acid seem s to  be th e  only  
chem ical agent th a t w ill attack  it.

Tantalum  can be worked cold, draw n, ham m ered, 
m achined, polished, hardened, rolled, and punched, 
the  pure m etal being rather easily  worked. The 
forms in which the m etal m ay  be readily obtained  
include w ire from -001 in . d iam eter up to  h eavy  
bar, sheet from -002 in . in  thickness to  vary in g  
w idths, and tub in g  of various sizes.

Probably th e  largest use of tantalum  now  is  in  
connexion  w ith  the  m anufacture of w ireless and  
power va lves. Increasing qu an tities are being used  
in  the  m anufacture of certain  a lloys, in the m anu­
facture of sp innerets em ployed in th e  m aking of 
rayon, in  the  lin in g  of chem ical equipm ent, and in  
jewellery. A s to  further extension  of the use of the  
m etal, th e  ch ief problem  is  to  ascertain  to  w hat 
ex ten t it  can  replace p latinum  in  the  laboratory and  
factory and for acid-resisting equipm ent. It  has 
not been proved th a t tantalum  w ill provide a 
cheaper su b stitu te  for p latinum  in these connexions. 
For precision w eights, how ever, i t  is  recognized  
in ternationally  as a su b stitu te  for p latinum . In  
electrical appliances (vacuum  tubes, e lectrolytic  
apparatus, rectifiers), tantalum  offers possib ly  a

better service. A lthough , am ong th e  noble m etals  
platinum  alone is a strong rival, tantalum  is lim ited  
in  usefulness chiefly b y  the  fact th a t it  can not be 
raised above the  tem perature of about 350° w ithou t  
absorbing gases and w ith ou t undergoing deteriora­
tion . W hen it  is  used hot it  m ust be in a high  
vacuum .

A l l o y s  o f  T a n t a l u m .— M any alloys of tan ta lu m  
have been described, though few  have entered  
industry. The a lloys m ay be con ven ien tly  grouped  
in  three classes as follow s :—

(а) The alloys of high m elting p o in t contain  from  
1 to  40% tantalum , com bined w ith  different 
proportions of m olybdenum , tungsten , carbon, 
m anganese, n ickel, vanadium , and silicon. 
Tantalum  it  is  claim ed, m ay  replace all or part of 
th e  tungsten  or the  m olybdenum .

(б) The hard alloys, con ta in in g  as m uch as 50%  
of tantalum , com bined  w ith  iron , chrom ium , 
vanadium , tun gsten , m olybdenum , or carbon, are 
em ployed in  th e  m anufacture of tools. Ferro- 
tantalum -colum bium  (niobium ) has been produced  
for m any years for use especia lly  in  high-speed steel.

(c) A cid-resisting A llo ys .— The am ount of 
tantalum  used in  acid-resisting alloys seem s to  be  
rather sm all. S ince the introduction  of the  first 
rustless steel (an a lloy  of tantalum  and iron), other  
alloys have been developed th a t have caused keen  
com petition . R ecently  a lloys of tantalum  w ith  iron  
and alum inium  have com e in to  ex isten ce.

O c c u r r e n c e .— T antalum  and colum bium  (or 
niobium ), alm ost in variab ly  found together, occur 
in  a large va r ie ty  of m inerals, none of w hich, 
how ever, are very  w idely  distributed. T antalite, 
skogbolite, and tap io lite  (tantalates of iron and  
m anganese), and m icrolite (a calcium  tantalate) are 
the richest in  tantalum . T an ta lite , or colum bo- 
tanta lite , is  the principal com m ercial source of the  
m etal. S ince a t the  present tim e colum bium , 
havin g  no com m ercial im portance, on ly  increases 
th e  cost of tantalum , a grade of tan ta lite  conta in ing  
at least 60% tantalum  o x id e  and on ly  a few  per 
cent, of colum bium  is generally  used. Sim pler  
m ethods of extraction  w ould bring about a greater  
use of tan ta lu m  and w ould probably introduce  
colum bium  to  industry.

T antalum  m inerals, though  know n to  e x is t  in  
m any m ineralized loca lities throughout the world, 
are produced in  com m ercial q u an tities in but a very  
few— W estern A ustralia  ranking first, follow ed b y  
South D akota  (U nited  States). There is  enough  
in terest in  the  tantalum  deposits in  Northern  
A ustralia, in  R hodesia, and in  south-w est Africa  
to  ju stify  the  expectation  th at these countries w ill 
soon produce sm all q u an tities at least and a 
property in Northern A ustralia, recently optioned, 
is  reported to  contain  one of the largest known  
deposits of tan ta lite  in  the world.

A  Chicago firm, w hich  in  1922 began th e  pro­
duction  of m etal in  sheets and rods large enough  
to  be em ployed in pen poin ts, dental instrum ents, 
chem ical apparatus, and like equipm ent, is  th e  on ly  
firm in  the U nited  S tates th a t is m anufacturing  
the  m etal.

W ithou t adequate im port and export figures, it  
is  difficult even  to  suggest probabilities for the  
future tantalum  m arket or to  interpret the p ast at all 
accurately. I t  is  know n th a t m ost of th e  U n ited  
States producton has been shipped to  E ngland and  
Germ any and th a t quantities of A ustralian ore, 
w hich  is of a h igher grade than  th e  Am erican ore,
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are shipped to  th e  U n ited  S tates. In 1922 there e lectro ly tic  rectifiers, in  w h ich  tanta lu m  w as used,
w as a definite increase in  th e  U n ited  S tates pro- began ; and it  w as in  1947 a f tan ta lu m  in
duction  and in  1928 production  w as 34 tim es th a t M alvern, P a ., began m aking use
of 1927. I t  w as in  1922 th a t th e  m anufacture of laboratory equ ipm ent.

E x t r a c t io n  of  T a n t a l u m  an d  C o l u m b i u m . —
In  T echnical P ub lication  N o. 379 of th e  A m erican  
In stitu te  of M ining and M etallurgical E ngineers, 
C. G. F ink  and L. G. Jenness describe th e  extraction  
of tanta lu m  and colum bium  from  their  ores. 
T h ey say  th a t tantalum  and colum bium  occur 
togeth er in ta n ta lite  and colum bite ores, w hich  
m ay be considered as ferrotantalate (FeT a20 6), 
w ith  part of th e  iron and tanta lu m  replaced b y  
m anganese and colum bium  resp ectively , th e  general 
formula, therefore, becom ing (Fe, M n)0.(T a, Cb)20.-,. 
T he ratio of tantalum  to  colum bium  is  not fixed ; 
the  am ount o f tanta lu m  m ay vary  from  one-third  
to  three tim es th a t of colum bium . M inerals having  
a h igh  con ten t of tanta lu m  are called  tan ta lite , 
w hile  those possessing larger am ounts of colum bium  
are classified as co lum bite ores. T hese m inerals 
are found in  p egm atites and o ften  occur in  vein s  
associated w ith  cassiterite  and w olfram ite, and m ay  
contain  sm all am ounts of tin , tun gsten , titan iu m  
and silica.

Several m ethods h av e  been  proposed for th e  
extraction  of tantalum  and colum bium  from  th e ir  
ores, am ong them  being :

1. Fusion with P otassium  or Sodium  B isu lphate. 
— T he finely ground ore is  fused w ith  potassium  
bisu lphate, after w hich  th e  m ass is  boiled  w ith  
w ater and th e  fusion repeated  several tim es. The  
residue finally resulting is d igested  w ith  am m onium  
sulphide to  rem ove traces of t in  and tun gsten , 
boiled w ith  hydrochloric acid , filtered and w ashed. 
T hese ox id es are then  d issolved  in  hydrofluoric  
acid, th e  silica  evolved  as silicon  tetrafluoride and  
th e  hydrofluoric acid  solution  used for th e  potassium  
double fluoride separation of tantalum .

2. Fusion with  Sodium  Carbonate and Sodium  
N itrate .— T his fusion  renders th e  tanta lu m  and  
colum bium  soluble, and th e y  are extracted  w ith  
a sm all q u an tity  of soluble im purities. The  
tantalum , colum bium  and titan iu m  are th e  on ly  
m etals present w hich  are precip itated  from  th is  
solu tion  b y  sulphur d iox ide, th u s enabling th e  
separation of th ese  m eta ls from  th e  rem ainder of 
th e  ore.

3. V olatilization  with Chlorine.— H . S. Cooper 
s ta tes th a t tanta lu m , colum bium  and iron can be  
volatilized  as chlorides by  passing chlorine over  
th e  ore a t 500° C. T he chlorides are th en  hydrolyzed  
in a sodium  chloride solution, to  precip ita te tanta lic  
and colum bic acids and retain  th e  iron as soluble  
ferric chloride.

4. Fusion with Sodium  H ydroxide.— T he ore is 
fused w ith  sodium  hydroxide, th e  fused m ass 
leached  w ith  sulphuric acid to  d issolve m anganese  
and iron, and th e  rem ainder of th e  treatm en t 
continued  as described under m ethod 1. T his 
m ethod is preferred to  th a t of th e  b isu lphate  
fusion, since it  can b e  carried ou t in  iron.

A  review  of th ese  m ethods, as w ell as th e  
prevailing price of tantalum  oxide, encouraged  
th e  authors in their search for a sim pler and cheaper  
m ethod. T his led  to  a stu d y  of th e  leach ing of 
tan ta lu m  and colum bium  ores w ith  aqueous 
solutions com prising reagents readily obtainable at 
low  cost. I t  soon becam e ev id en t th a t  a leaching  
solution  for Ta, Cb ores m ust- b e  capable of de­

com posing th e  ore, as w ell as actin g  as a solvent 
for th e  tw o m eta ls, tan ta lu m  and columbium. 
H ydrofluoric acid  and carboxyl ic acids are the 
on ly  com m ercial, cheap acids w hich  dissolve 
tan ta lu m  oxid e. U pon tria l th e  au th ors found 
th a t  th ese  tw o  acids w ill decom pose th e  ore, 
hydrofluoric acid  being m ore effective. An 
im portant turn  in  th e  research  fo llow ed the 
d iscovery  th a t, w h en  hydrofluoric acid  and oxalic 
acids w ere used  togeth er , th e  ore w as attacked 
m uch m ore read ily  th a n  w hen  e ith er  acid  w as used 
alone. A ccordingly, in v estig a tio n  w as th e n  directed 
tow ard a stu d y  of :

1. T he effect of carb oxylic  acids.
2. T he optim um  con d ition s for leach ing, using 

b oth  acids.
3. A  m eth od  of recovering tanta lu m  and 

colum bium  from  th e  so lu tion  after  leaching.
4. T he efficiency and co st of ex traction  b y  the 

new  m ethod.
S tu d y  w as d evoted  to  th e  recovery  of tantalum  

in  th e  form  of p otassiu m  tantalofluoride and to 
th e  recovery  o f th e  com bined  ox id es of tantalum 
and colum bium  from  th e  so lu tion  a fter leaching. 
T an ta lite , co lum bite, and sam arsk ite ores were 
in vestigated . On th e  basis of th e  authors' experi­
m en ta l resu lts it  w as concluded  th a t :

1. H ydrofluoric acid  acts as a good decomposing 
agen t for th e  tan ta lu m  and colum bium  ores.

2. T he presence of carb oxylic  acids greatly 
increases th e  rate of d ecom p osition  and solution 
of th e  ore.

3. T he effectiven ess of th e  carb oxylic  group 
decreases w ith  increased m olecular w eigh t of the 
acid  conta in ing  th e  group, o xa lic  acid  being by 
far th e  m ost efficient.

4. H ydrofluoric acid  can  b e  produced during 
th e  leaching, b y  em p loyin g  fluorspar and sulphuric 
acid.

5. T he com bination  of hydrofluoric and oxalic 
acids is  capable of reta in ing  m ore tanta lu m  and 
colum bium  in  solu tion  than  it  can  decom pose from 
th e  ore a t a  g iv en  acid concentration .

6. T his m akes it  m ore feasib le to  start with a 
high  concentration  of acids and u tilize  steam 
condensation  for h ea tin g  and d ilu tin g  th e  solution.

7. The q u an tity  of m ateria ls se lected  for leaching 
should be such th a t an excess of fluorspar is present, 
and 30 g. of oxa lic  acid  and 40 c.c. of sulphuric 
acid per litre of final so lution .

8. A bout 60% of th e  tanta lu m  can  be recovered 
in  th e  form of potassium  tantalofluoride directly 
from th e  solu tion  after leaching, bu t th e  crystals 
w ill contain  a large am ount of oxa lic  acid.

9. B y  recrystallization  of th e  ab o v e  product, a 
large am ount of oxalic acid can  be recovered for 
leaching, and a pure sa lt of tan ta lu m  can be 
prepared.

10. The com bined o x id es of tanta lu m  and 
colum bium  can be recovered from  th e  solution 
b y  fractional precip itation  w ith  ammonium  
hydroxide.

I t  T he ? St Producing T a > Cb ox id es by  this 
m ethod m akes th e  process look very  a ttractive  in 
v iew  of present prices.
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M o n t r e a l  M in e ,  M o n tr e a l ,  W is c o n s in .— In
Inform ation Circular 6369 of th e  U nited  S tates  
Bureau of Mines, O. M. Schaus describes the  
geology, m ethods of ore sam pling and tonnage  
estim ation , developm ent, m ining m ethods and  
practices, a t a large underground m ine on the  
G ogebic Iron R ange . and g ives underground  
operating costs over a period of one year. Costs 
are expressed b oth  in  term s of dollars and in un its  
of labour (man-hours per ton), pow er, and principal 
supplies.

Open sub-level stop ing is em ployed in th e  firmer 
ores where the  w alls are also firm, w hile th e  sub- 
lev e l caving m ethod typ ica l of the  G ogebic R ange  
practice is  em ployed in w eaker ground. T he  
operations exten d  over a w ide area and for 2J  
m iles along th e  strike of th e  form ations and to  
a depth  of 2,550 ft.

In  1928, 450,000 tons were m ined b y  sub-level 
cavin g  a t a stoping cost of 36 cents per long ton  
and 630,000 tons b y  open, sub-level stopes a t a 
stop ing cost of 25'5 cents. T otal underground  
operating cost including surface expense directly  
applicable to  underground operation w as $1-279 
per long to n  for sub-level caving and $1-160 for 
sub-level stoping. A verage labour for stop ing  
on ly  in  sub-level caving stopes w as 0-352 m an-hours 
per long to n  (22-7 tons per m an-shift) for develop ­
m ent 0-222 m an-hours per long ton  m ined, and for 
th e  entire operation 1-336 m an-hours per ton. 
In  sub-level stoping, th e  stope labour w as 0-216 
m an-hours per ton  (37 tons per m an-shift), develop ­
m ent labour 0-524 m an-hours per ton , and to ta l 
labour 1-129 m an-hours per ton.

In  sub-level caving 2-76 board ft. of tim ber, 
0-59 lb. of exp losive and 6-24 k .w .h. were consum ed  
per long to n  produced b y  th a t m ethod. In  sub- 
lev e l stop ing th ese  figures were 1-65 board ft., 
0-85 lb. exp losive, and 12-61 k.w .h. per ton  
resp ective ly .

M o l y b d e n u m  A n a ly s i s .— Som e notes on the  
d eterm in ation  of m olybdenum  w ith  d eta ils of 
a n a ly tica l procedure are contained  in  Inform ation  
Circular 6335 of th e  U n ited  S tates Bureau of M ines. 
A n in v estig a tio n  has been conducted in  th e  R are  
and P recious M etals E xp er im en t S tation  of th e  
Bureau in to  w id ely  divergent resu lts w h ich  had  
been obtained  by  different laboratories on quartered  
portions of th e  sam e sam ple. An ox id ized  lead  
ore w hich contained  considerable vanadium  and  
less than  1% of m olybdenum  w as reported as con ­
ta in in g  m olybdenum  tr iox id e  ranging from 3-14 
to  0-24% . T he h igh  resu lts were due to  th e  non- 
com p lete elim ination  of vanadium  from  the  
m olybdenum . A  fine grained rock con ta in in g  
-considerable graphite did n ot ind icate clean residues 
b y th e  usual acid decom position. Several ch em ists  
used prolonged fusion w ith  soda ash  and nitre. 
T he so lu tions contained  phosphorus derived from  
th e  ore w hich  w as precip itated  as lead phosphate  
a n d  m istaken  for th e  m olybdate.

The elem ents m ost lik e ly  to  cause trouble are  
vanadium , tun gsten , uranium , arsenic, an tim ony, 
t ita n iu m , t in , phosphorus and chrom ium . The 
precautions necessary to  elim in ate these and other 
im purities vary w ith  th e  ty p e  of ore and th e  m ethod  
o f  an alysis.

C o n c e n t r a t io n  of  M a n g a n i f e r o u s  Ir o n  O r e s .
— R eport of In vestiga tion s 3045 of th e  U nited  
S ta tes Bureau of M ines, by  F . D . D eV an ey  and  
J. B. Clem mer, show s th a t prelim inary concentra­
t io n  te sts  on the  black m anganiferous iron ores of

th e  Cuyuna d istr ict of M innesota ind icate that  
som e of th ese  ores m ay be beneficiated by ore 
dressing m ethods and th a t concentrates of com m ercial 
grade m ay be produced from w hat is now w aste. 
T he large tonnages of th ese  ores availab le m akes th e  
m atter one of considerable econom ic im portance.

T he association  of m anganese and iron is such  
th a t there is litt le  p oss ib ility  of producing concen­
trates'su ffic iently  h igh  in m anganese and low  in iron 
to  be used in  th e  m anufacture of ferrom anganese. 
T he silica  content of som e of th e  ores can, how ever, 
be reduced to  w ith in  com m ercial lim its. On the  
cleaner ores th is  reduction can be accom plished by  
crushing to  8 or 10 m esh, classifying, tab ling, and 
concentrating th e  resu lting fines by  flotation . The 
m ore difficult ores m ust b e ground finer to  secure 
liberation . T ables m ay be used to  recover som e of 
th e  more granular m aterial, leav in g  the  fines to  be 
treated  b y  flotation , or th e  ore m ay  be crushed  
d irectly  to  flotation  size and an all-flotation process 
used. B oth  gravity  concentration  and flotation  
y ie ld  a b etter  recovery of m anganese than  of iron.

S H O R T  N O T I C E S
H a n d l in g  R ock  in  N a r r o w  S to p e s .— S. N .

H offenberg describes a new  and im proved m ethod  
for handling < broken rock in flat, narrow, stopes 
on th e  Sub-N igel m ine, W itw atersrand, in  the  
Journal o f th e  Chemical, M etallurgical, and M ining 
S ociety  of South  A frica for N ovem ber, 1930.

D e e p  M in in g  M e th o d s .— Ground m ovem ents 
and m ethods of support in  deep  m ining on the  
Kolar goldfield are described b y  P. J. Crowle in 
th e  Bulletin  of th e  In stitu tion  of M ining and M etal­
lurgy for January.

S q u a r e - S e t  Stoping.— Engineering and M ining  
W orld  for January contains an article b y  M. J. 
E lsing  on square-set stoping.

O r e  L o sse s  in  M in in g .— In th e  B ulletin  of the  
In stitu tion  of M ining and M etallurgy for January,
G. W . E aton  Turner d iscusses th e  losses obtain ing  
in  extracting ore from m ines.

S c r a p e r - L o a d in g .— M ine scraping practice is 
discussed b y  A . J. M cDermid in Engineering and 
M ining W orld for January.

M e c h a n ic a l  M in in g  in  A lg er ia .— The use of 
m echanical m ethods in  the  Algerian m ines is 
described b y  M. N ico let in  Revue de VIndustrie 
M inerale for January 5.

U n d e r g r o u n d  H o is t in g .— C. E . M ills describes 
the  transfer and erection of underground hoisting  
p lant in  Engineering and M ining W orld  for January.

R ock  A sp h a lt  M in in g .— T he m ining  of rock  
asphalt in  U tah  is described b y  G. M artin in  
Engineering and M ining W orld  for January.

O re  G r in d in g .— A t a m eetin g  of th e  Chemical 
Engineering Group of the  S ociety  of Chemical 
Industry  held in  D erby on  January 23, J. C. 
Farrant delivered a lecture on m odern grinding  
in  w hich he gave actual operating d ata  on different 
m aterials in  order to  indicate the fields in  which  
different classes of m ills m ay  be m ost efficiently  
applied.

Lead S m e l t in g .— K. Prior describes the sm elting  
of lead in a shaft kiln w ith  zinc-rich slags in  M eta ll 
und E rz, 2 Januarheft.

M e ta l lu r g y  at  B r o k e n  Hill , N .S .W  .— Chemical 
Engineering and M ining Review  o f M elbourne for 
D ecem ber 5 last contains an article b y  M. R. 
M cK eow n on the progress of m etallurgy a t Broken  
H ill, N .S .W .
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Zinc  S m e l t i n g  in  H i g h - S i l i c a  R e to r ts .— The
use of h igh-silica  retorts a t th e  Rose Lake Sm elter  
of th e  A m erican Zinc, Lead and Sm elting C om pany  
is described b y  G. L . Spencer in  T echnical 
P ublication  N o. 378 of th e  A m erican In stitu te  of 
M ining and M etallurgical E ngineers.

B l a s t - F u r n a c e  S la g s .— R . S. McCaffery and  
co-workers g iv e  th e  results of research on iron  
blast-furnace slags in  T echnical P ub lication  N o.
383 of th e  A m erican In stitu te  of M ining and  
M etallurgical E ngineers under th e  t it le  “ V iscosity  
of B last-Furnace S lags.”

B l a s t - F u r n a c e  D a ta .— A  sta tistica l analysis of 
blast-furnace d ata  b y  R . S. McCaffery and R . G. 
Stephenson is g iven  in  Technical P ub lication  N o.
384 of th e  A m erican In stitu te  of M ining and  
M etallurgical Engineers.

C h r o m i u m  an d  V a n a d iu m  D e t e r m in a t io n .—  
H . H . W illard and R . C. G ibson in  Industria l and  
Engineering Chem istry (A nalytical E dition) for 
January 15 describe the  determ ination  of chromium  
and vanadium  in  ores and alloys after ox id ation  
w ith  perchloric acid.

C a d m i u m  A ssay .— The determ ination  of 
cadm ium  b y  gravim etric and direct volum étic  
m ethods is described b y  R . C. W iley  in  Industria l 
and Engineering Chem istry (A nalytical E dition) for 
January 15.

E le c tr ic a l  P r o s p e c t in g .— A . Broughton E dge  
describes a lternating current bridge m ethods of 
geo-electrical prospecting in  an article w hich  
appeared in  El ature for January 3.

O r ig in  o f  R a n d  G old .— A t a m eetin g  of the  
G eological S ociety  of South  A frica held  on October 
27 la st a  d iscussion w as held  on the  origin of the  
gold in  th e  W itw atersrand System , originated  b y  
the paper of Prof. L. C. Gaton on the hydrotherm al 
origin  of th e  R and gold deposits noticed  in  the  
M a g a z i n e  for Ju ly  last. Papers w ere read b y  
Professors R . B . Y oung and J. W . Gregory, Dr. 
A. W . Rogers and E . H om ersham .

P e t r o l e u m  in  N o rth  A m e r ic a .— The occurrence 
of petroleum  in  N orth  A m erica is  discussed b y
S. Pow ers in  Technical P ub lication  N o. 377 of the  
A m erican In stitu te  of M ining and M etallurgical 
Engineers.

R E C E N T  P A T E N T S  P U B L I S H E D
A copy o f the specification o f a n y  o f the patents m entioned in  

this colum n can be obtained by sending  I s .  to the P atent Office, 
Southam pton B u ild in g s , Chancery Lane, London, W .C . 2, w ith  
a note o f the num ber and year o f  the patent.

15,363 of  1929 (338,488). S i e m e n s  a n d  H a l s k e  
A .-G ., B erlin -S iem ensstadt, G erm any. In  the  
separation of t in  electro ly tica lly  from alkali- 
stannate or stan n ite  solutions it  is found th a t by  
in fluencing th e  con ten t of th e  electrolyte in  free 
alkali the  separation of spongy t in  can be avoided.

16,330 o f  1929 (316,177). M i t s u b i s h i  K o g y o  
K a b u s h i k i  K a i s h a ,  T okyo. T in  is recovered by  
treatin g  th e  raw tin -con ta in in g  m aterial w ith  a 
m ixture of a  reducing agent and sulphide, sulphite, 
or sulphate, in  a d irectly  heated  rotary tube-furnace  
in  an atm osphere of reducing gas. T he t in  is 
v olatilized  as stannous sulphide and collected b y  
an electrical d ust collector.

26,914 o f  1929 (339,340). O d d a  S m e l t e v e r k  
A /S  and E . J o h n s o n ,  Odda, N orw ay. A  nitric  
acid  process for th e  treatm ent of phosphate rock.

27,136 of  1929 (318,599). M e t a l l g e s e l l s c h a f t
A .-G ., Frankfort-on-M ain, Germ any. A lloys of 
calcium  or strontium  w ith  lead are produced by

the electrolysis of saline m elts of one or m ore of 
the  requ isite halides, b y  th e  a id  of m olten  lead 
cathodes and in  a single cell.

27,792 o f  1929 (339,964). R . A m b r o n n ,
G ottingen , G erm any. A n im proved  process of 
in v estig a tin g  th e  geological structure of th e  sub-soil.

28,454 o f  1929 (340,027). L. A n d r e w s ,  London. 
M aterial is  classified b y  e lu tria tion  w hich  is effected  
b y  subjecting a m ixtu re of th e  m ateria l and liquid  
to  th e  com bined  action  of centrifugal force and 
gra v ity  w ith in  a classifier h av in g  free ou tlets at 
top  and bottom  and controlling th e  rate of discharge 
of liquid  w ith  adm ixed particles through the  upper 
and low er ou tle ts  b y  syphon ic or su ction  effect 
produced on  the  liqu id  lea v in g  the  top  of the 
classifier, th e  flu id ity  of th e  oversize particles 
required for th e  effective discharge of such particles 
being m ainta in ed  b y  au tom atic  adm ixture of liquid  
therew ith .

11,663 of  1930 (338,556). E . A . A s h c r o f t ,  
A shburton. An im proved  process for th e  extraction  
of copper and/or n ickel, p articu larly  from  partly  
oxid ized  sulphide ores.

N E W  BOOKS, P A M P H L E T S ,  Etc.
[^ " C o p ie s  of th e  books, e tc . ,  m en tio n ed  below  can  be obtained 

th ro u g h  the  T echn ica l B o okshop  of The M in in g  M agazine , 
724, S a lisb u ry  H ouse, L o n d o n , E .C .2 .

F lo w  M e a s u r e m e n t  o f  A ir  a n d  G a se s .  2nd 
ed ition . B y  A l e c  B . E a s o n . Cloth, octavo, 
254 pages, illu strated. P rice 20s. London : 
Charles Griffin and Co.

L e h r b u c h  d er  B e r g w e r k s m a s c h i n e n  (Kraft- 
und A rbeitsm aschinen). 2nd ed ition . B y  H . and
C. H o f f m a n n . Cloth, quarto, 402 pages, illustrated. 
P rice 24 R M . B erlin  : Julius Springer.

G é o lo g ie  et  In d u s tr ie  M in é r a le  du P a y s  de 
L iège .  B y  P . F o u r m a r i e r  and L. D e n o ë l . 
Paper covers, 238 pages, illu strated . Price 35 
francs. Paris and L iège : Librairie Polytechnique 
Ch. Béranger.

L iv in g  A fr ic a .  A  G eolog ist’s W anderings. Bv  
B a i l e y  W i l l i s . Cloth, octavo , 320 pages, 
illustrated. P rice 20s. L ondon : M cGraw-Hill.

H a n d b u c h  der  G e o p h y s ik .  B and I I I , Liefer­
ung I. K räfte in  der Erdkruste. B y  B. 
G u t e n b e r g . P lutonism us und V ulkanism us. By
F . v o n  W o l f f . E rdkrustenbew egungen . By
A .  B o r n . G eotektonische H yp oth esen . By
B . G u t e n b e r g . M echanische W irkungen von 
E is, W asser und W’ind  auf d ie E rdkruste. B y  H. 
H e s s . Paper covers, 570 pages, illu strated . Sub­
scription price 48 r m . B erlin  : Gebrüder Born- 
traeger.

E n s te h u n g ,  V e r e d lu n g  u n d  V e r w e r tu n g  der 
K oh le .  L ectures g iven  a t  th e  G erm an Technical 
H igh  School in  Prague. P ublished  b y  order of 
Prof. K. A . R e d l i c h , Prof. J. C. B r e u i l , and 
P r i v . - D o z . H . T r o p s c h . Paper covers, 359 pages, 
illustrated. Price, bound, 33 r m . Berlin :
Gebrüder Borntraeger.

I n d u s tr ia l  B r i t a in .  A  S urvey. B y  D r . A. 
W i l m o r e . Cloth, octavo , 366 pages, illustrated. 
P rice 5s. London : G eorge G. H arrap and Co.

G m e l in s  H a n d b u c h  d e r  a n o r g a n is c h e n  
C h e m ie .  8 A uflage. S ystem -N um m er 59 : Eisen. 
T eil A— Lieferung 3. Paper covers, pp. 313-586, 
illustrated. Subscription  Price, 32 r m . Berlin : 
Verlag Chemie.

T h e  Ig n it io n  of  F i r e d a m p  b y  th e  H eat  of 
I m p a c t  o f  H a n d  P ic k s  a g a in s t  R o ck s .  By 
M. J. B u r g e s s  and R . V . W h e e l e r . Safety  in
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M ines R esearch  Board P aper N o. 62. Paper  
covers, 21 pages, illu strated . Price 9d. London :
H .M . S ta tion ery  Office.

T h e  P r o p a g a t i o n  o f  C o m b u s t io n  in  P o w d e r e d  
C o a l .  B y  H . E . N e w a l l  and F . S. S i n n a t t .  
S a fe ty  in  M ines R esearch Board Paper N o. 63. 
P aper covers, 58 pages, illustrated. Price Is. 3d. 
L ondon : H .M . S ta tion ery  Office.

T a n t a l u m  a n d  N i o b i u m .  Im perial In stitu te  
p ublications on  th e  M ineral Industry  of th e  B ritish  
E m pire and Foreign Countries. Paper covers, 
24 pages. Price 6d. London : H .M . S tationery  
Office.

T h e  S a l t  I n d u s tr y  o f  C a n a d a .  B y  L. H e b e r  
C o le .  Canadian D epartm ent o f  M ines publication  
N o . 716. P aper covers, 116 pages, illustrated, 
w ith  m aps. Price 20 cents. O ttaw a : D epartm ent 
o f M ines.

B r i t i sh  C o l u m b i a .  D ep artm ent of M ines 
B ulletin  N o. 3, 1930. Prelim inary R ev iew  and  
Sum m ary of M ining O perations in  1930. B y  J. D . 
G a l l o w a y .  P aper covers, 77  pages, illustrated. 
V ictoria : B.C. D ep artm ent of M ines.

G old  C o a s t  C o lo n y .  R eport of th e  Geological 
Survey D ep artm ent, 1929-30 . Paper fo lio , 14 
pages. P rice 2s. L ondon : Crown A gents for the  
Colonies.

On F o ss i l  R e p t i l ia  f r o m  S o k o to  P r o v in c e ,  
N ig er ia .  B y  W . E .  S w i n t o n .  W ith  a prelim inary  
note on th e  sed im entary  rocks of the  province b y  
D r .  C. R a e b u r n  and D r .  C. M. T a t t a m .  B u lletin  
N o. 13 of th e  G eological Survey of N igeria. Paper 
boards, 60 pages, w ith  15 p la tes and a m ap. 
Price 10s. London : Crown A gents for the  Colonies.

S o u th  A u str a l ia .  D ep artm ent of M ines M ining  
R eview  for th e  half-year ended June 30, 1930, 
N o. 52. Paper covers, 87 pages, illustrated. 
Adelaide : D epartm ent of M ines.

P o ta s h  B i b l io g r a p h y  to  1928 (A n n o ta te d ) .  
R eview  and com pilation  of techn ical literature on 
p otash  sa lts (including th e  alunites) and their  
foreign occurrences. U n ited  S tates Bureau of 
M ines B u lletin  N o . 327. B y  J. F . T. B e r l i n e r .  
Paper covers, 578 pages. Price 90 cents. W ash ing­
to n  : Superintendent of D ocum ents.

U n i te d  S ta t e s  B u r e a u  o f  M in es .  L is t  of 
publications, 1910-1930, w ith  an in d ex  b y  subjects 
and authors. P aper covers, 222 pages. W ash ing­
to n  : Superintendent of D ocum ents.

M in e r a l  R e s o u r c e s  o f  t h e  U n i te d  S ta te s ,  1929. 
Part I, pp. 79 -116 , R are M etals, b y  P . M. T y l e r  
and A. V. P e t a r  ; pp. 117-142, M ercury, b y  
P .  M. T y l e r .  P art I I , pp. 139-145, Potash, b y  
A. T. C o o n s  ; pp . 147-160, Salt, Brom ine, and 
Calcium Chloride, b y  A . T. C o o n s  ; pp. 161-174, 
Slate, b y  O. B o w l e s  and A . T. C o o n s .  W ashing­
ton  : Superin tendent of D ocum ents.

U n i t e d  S ta t e s  G e o lo g ic a l  S u r v e y .  A nnual 
R eport o f th e  D irector for th e  year ended June 30, 
1930. P aper covers, 91 pages, w ith  m ap. Price  
15 cen ts. W ash ington  : Superin tendent of
D ocum ents.

B o u n d a r ie s ,  A r e a s ,  G e o g r a p h ic  C e n te r s ,  a n d  
A lt i tu d e s  o f  th e  U n i te d  S ta t e s  an d  t h e  S e v e r a l  
S ta t e s .  B y  E . M. D o u g l a s .  U n ited  S ta tes  
G eological Survey  B u lletin  N o. 817. Paper covers, 
265 pages, illu strated , w ith  m aps. P rice 50 cents. 
W ash in gton  : Superin tendent of D ocum ents.

A G r a p h ic  H is to r y  of  M eta l  M in in g  in  Id ah o .  
B y  C. P . R o ss . B u lle tin  821-A  of th e  U n ited  S ta tes  
G eological Survey. C ontributions to  econom ic  
geology , 1930, P art I (pages. 1-9). P aper covers,

Price 10 cents. W ashington  : Superintendent of 
D ocum ents.

B i t u m i n o u s  S a n d s t o n e  n e a r  V ern a l ,  U ta h .
B y  E. M. S p i e k e r . B ulletin  822-C of th e  U nited  
S tates G eological Survey. C ontributions to  
econom ic geology, 1930, Part II  (pp. 77-98). 
Paper covers. Price 10 cents. W ash ington  : 
Superintendent of D ocum ents.

N o tes  on  th e  G e o lo g y  of  U p p e r  N iz in a  R iv e r ,  
A lask a .  B y  F. H . M o f f i t .  B u lletin  813-D  of 
the  U n ited  S tates G eological Survey. M ineral 
R esources of A laska, 1928 (pp. 143-163). Paper 
covers. Price 15 cents. W ash ington  : Super­
in tend en t of D ocum ents.

M in e r a l  I n d u s tr y  of  A la sk a  in  1929 and  
A dm in istrative R eport. B y  P. S. S m i th .  B ulletin  
824-A  o f th e  U n ited  S tates G eological Survey. 
M ineral R esources of A laska, 1929 (pp. 1-109). 
Paper covers. Price 20 cents. W a sh in g to n : 
Superintendent of D ocum ents.

G e o lo g ic  H is to r y  of  th e  Y o s e m i t e  V alley .  
B y  F. E . M a t t h e s .  Professional Paper 160 of 
th e  U n ited  S tates Geological Survey. Paper 
covers, 137 pages, illustrated, w ith  m aps. 
P rice $1'10. W ashington  : Superintendent of
D ocum ents.

T h e  C oa l  F ie ld s  of  t h e  U n i te d  S ta te s .  General 
In troduction  b y  M. R . C a m p b e l l .  Ohio, b y  J. A. 
B o w n o c k e r .  Professional Paper 100 of the  
U n ited  S tates G eological Survey. Paper covers,
101 pages, illu strated , w ith  m aps. W ashington  : 
Superintendent of D ocum ents.

A u str a l ia .  T he M anufacturing Industries of 
th e  B ritish  E m pire O verseas. Part II . Paper 
covers, 43 pages, w ith  11 large diagram s. Price  
2s. 6d. London : Erlangers, Ltd.

S tu d ie s  in  In d u s tr ia l  R e la t io n s .  Part I. 
Siem ens W orks— L ens M ining Com pany— London  
Traffic Combine— Saar B asin— B ata  B oot and  
Shoe F actory. S tudies and R eports of th e  In ter­
n ational Labour Office, Series A  (Industrial
R elations) N o . 33. Paper covers, 263 pages. 
P rice 5s. London : P . S. K ing and Son.

F r e n c h  - E n g l i s h  an d  E n g l ish  - F ren ch  
D ic t io n a r y  of Com mercial and F inancial Term s, 
Phrases and Practice. B y  J. O. K ettridge. Cloth, 
quarto, 647 pages. Price 25s. London : George 
R outledge and Sons.

F r a n c i s  J. B l ig h t ,  P u b l i s h e r ,  A biographical
sketch . B y  G e o r g e  H a w k e r . Cloth boards,
198 pp., w ith  32 h alf-tone p lates and a  foreword  
b y  Dr. E w ing. Price 10s. 6d. London : E llio t 
Stock.

COMPANY REPORTS
M c C r e e d y  Tins .— T his com pany w as form ed in  

1907 and works alluvial t in  deposits in  Swaziland. 
T he report for the  year ended June 30 la st shows 
th a t 178,816 cu. yd . of ground w as m ined and 
sluiced during the  year, y ield in g  46£ tons of tin  
concentrates. O perations were restricted  ow ing to  
the  price of t in  during the latter part of th e  period  
under review . The w orking profit for the  year was 
¿(584. T he new  power sta tion  has been  com pleted  
and is operating satisfactorily .

Jos T in  A rea  (N iger ia ) .— T his com pany w as 
formed in  1910 to  w ork a lluvial t in  deposits in  
N orthern N igeria. The report for the  year ended  
J u ly  31 last show s th a t 2 7 1 f tons of t in  
concentrates was recovered during th e  year, as
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com pared w ith  252J- tons in  the previous year. The 
am oun t realized per ton , how ever, w as only  
¿95 8s. 2d ., as aga in st ¿146 16s. 4d. T he profit for 
th e  year w as ¿7,827, w hich, added to  th e  ¿4,832  
brought in , m ade an availab le to ta l of ¿12,659. 
A fter m akin g  various provisions and d istributing  
¿7,500 as a  d iv idend, equal to  10% , there rem ained  
a balance of ¿3,879 w hich  was carried forward.

B r o k e n  H il l  P r o p r i e t a r y  B lo c k  14.— T his 
com pany, form ed in  1887, w orks a lead-zinc- 
silver  m ine a t Broken H ill, N .S .W . The report for 
th e  h alf-year ended Septem ber 30 la st show s th a t  
during th e  period 10,600 to n s of ore w as m ined  
and treated  a t the  Sulphide Corporation’s Mill. 
The to ta l tonnage treated  w as 11,059 tons averaging  
13-72% lead , 13-12% zinc and 12-39% silver per 
to n  and it  produced 2,114 tons of lead concentrates, 
assay in g  65-87%  lead, 8% zinc and 53-65 oz. silver  
per ton , togeth er w ith  2,119 tons of zinc con­
centrates, assaying 50-45%  zinc, 3-12% lead and 
6-09 oz. silver  per ton . A  sm all w orking profit 
w as m ade over the  period, but, after m aking various 
allow ances, there w as a n et loss of ¿3,171.

P e n a w a t  (M alaya)  T in  D r e d g in g .— Form ed in  
1927, th is  com pany w orks alluvial t in  property in  
th e  K in ta  d istrict, S tate of Perak, F.M .S. The 
report for th e  year ended A ugust 31 last show s th a t  
the  dredges treated  2 ,318,458 cu. yd . of ground and  
recovered 828 tons of t in  concentrates, w hich  
realized 8831,193. The w orking profit w as $272,750  
and the  n et profit $139,661, of w hich, after m aking  
various allow ances, $5,239 w as carried forward.

R a m b u t a n .— T h is com pany w as form ed in  1905 
and works alluvial t in  deposits in  the  K in ta  d istrict, 
S tate of Perak, F.M .S. T he report for th e  year  
ended June 30 la st  show s th a t 122 tons of t in  
concentrates w as recovered from the treatm en t of 
777,300 cu. y d . of ground. T he w orking profit 
w as ¿2,327, w h ich  w as carried forward.

S a n  F r a n c is c o  M in es  o f  M ex ico .— T his com ­
pan y w as form ed in  1913 and works lead-zinc  
d eposits in th e  S tate of Chihuahua, M exico. The 
report for th e  year ended Septem ber 30 last shows 
th a t 337,480 m etric  tons of ore w as treated  b y  the  
m ill and 36,259 tons of lead concentrate produced, 
assay in g  59% lead, 12-83% zinc, 2-88% copper, 
and 1237-8 gm s. in  silver and 3-734 gm s. gold per 
to n , togeth er w ith  35,960 tons of zinc concentrates, 
assay in g  54-66% zinc, 1-67% lead , 1-30% copper, 
and 245-8 gm s. silver and 1-014 gm s. gold per ton. 
For a short period zinc concentrates were not pro­
duced ow ing to  the  fall in m eta l prices and during  
th is  tim e there w as produced an add itional 7,512  
tons of lead concentrates, averaging 57-55% lead,
13-80% zinc, 2-87% copper and 1217-5 gm s. silver  
and 3-845 gm s. gold  per ton . The ore reserves at 
th e  end of th e  year were 1,763,600 tons fu lly  blocked  
and 552,900 tons partly  blocked, but th is does n ot 
include ore in  the  Clarines m ines. The ex ten sion  of 
th e  m illin g  program me was not proceeded w ith  
beyond th e  erection  of one of the  m illing  units. 
The w orking profit w as ¿165,359 and a  d ividend of 
Is. per share w as paid.

A p e x  (T r in idad)  O i l f i e ld s .— T his com pany was 
form ed in  1919 to  acquire o il rights in  the  F yzabad  
d istrict, T rinidad. T he report for th e  year ended  
Septem ber 30 last show s th a t 425,036 tons of oil 
w as produced, as com pared w ith  414,328 tons in  
th e  previous year. The continued  general fall in  
the  m arket value of o il resu lted , how ever, in  a 
considerable reduction  in  revenue. The oil profits 
for th e  year am ounted  to  ¿330,128, and ¿125,000  
w as d istributed  as d iv idends, equal to  25% .

D I V I D E N D S  D E C L A R E D
A n a c o n d a  C o p p e r . — 62-J cen ts, payab le  

February 16.
A p e x  (T r in idad)  O i l f i e ld s .— 6d ., less tax , 

p ayab le F ebruary.
A y e r  H i t a m  T in .— H d ., less ta x , payab le  

January 30.
B r i t i s h  S o u t h  A fr ic a  C o .— Is. 3d ., less tax , 

p ayab le  M arch 5.
C o n s e t t  S p a n is h  O re .— 2s., less ta x , payab le  

February 16.
G aik a  G o ld  M in in g .— 3s., payab le January 31.
Jos T in  A r e a  (N ig er ia ) .— 6d.
R e z e n d e  M in es .— 2s. 6d ., payab le F ebruary  18.

N E W  C O M P A N I E S  R E G I S T E R E D
A s tu r ia s  M in e r a ls  C o r p o r a t io n .— R egistered  

January 20. C apital : ¿50,000 in  ¿1 shares.
Objects : T o acquire m ines, m ineral and other
righ ts. D irectors : W . F . Jackson  and C. Baker.

B r i t i s h  O i l f i e ld s  D e v e l o p m e n t  S y n d ic a t e .—  
R egistered  as a  p r iv a te  com p any D ecem b er 23. 
N om inal C ap ita l: ¿1,000 (500 ¿1 O rdinary and
10,000 Is. O rdinary). O bjects : T o acquire m ines, 
oil w ells and refineries, and to  carry on  th e  business 
of producers and refiners of petroleum  products.

C o n s o l id a t e d  G o ld  A l lu v ia l s  of  B r it i sh  
C o lu m b ia .— Incorporated  in  B r itish  Columbia. 
C apital : $2 ,500,000 in  $1 shares. O bjects : To
acquire and develop  a  section  of L igh tn in g  Creek, 
B ritish  Colum bia. B r itish  address : F insbury
H ouse, B lom field  S treet, E .C . D irectors : H.
D arling, H . Brow n, O. B . A llen , W . R . B eldam ,
D . Barron, H . W . H a m le tt, H . J. H ardy, P . A. 
Ivanoff, R . M. R eid , and W . J. Y appe. H . J. H ardy  
is chairm an of the  L ondon com m ittee.

G o ld  C o a s t  M in es .— R egistered  January 14. 
N om inal C apital : ¿1,000 in  4s. shares. O bjects : 
To adopt an agreem ent w ith  Y eln u t Syndicate, 
L td ., to  search for gold and other  m inerals and 
precious ston es, and acquire m in in g  and other 
rights in  W est A frica or elsew here. Office : 224 -5 , 
M oorgate S ta tion  Cham bers, E.C. 2.

I s a m u n g u  G o ld  M in e .— R egistered  January 10. 
N om inal C apital : ¿100 in  Is. shares. O bjects : 
T o acquire and turn to  account a n y  o il or m ineral 
bearing lands, m in ing  rights, e tc ., and to  adop t an 
agreem ent b etw een  Oilfields, L td ., and its  liqu idator  
of th e  first part, P latinum  A reas, L td ., and  its  
liqu idator of th e  second part, and th is  com pany  
of th e  third part. Office : 14 U n ion  Court, Old
Broad Street, E.C. 2.

M e p a le  (B u r m a )  Oil.— R eg istered  as a private  
com pany January 21. N om inal C a p ita l: ¿75,000  
in  ¿1 shares. O bjects : T o ad op t certa in  agree­
m en ts and to  search for o il shale, m ineral o il and  
other products. D irectors : S. R . H odge and J. W . 
Gregory. Office : 46, B asinghall S treet, E .C . 2.

S w i t h i n ’s I n v e s t m e n t . — R egistered  D ecem ber  
15. N om inal C apital : ¿125,000 in  ¿1 shares.
O bjects : To acquire th e  assets of th e  W est A frican  
N igerian  and General Trust.

Y e ln u t  S y n d ic a te .— R egistered  as a p riva te  
com pany, January 14. N om inal C apital : ¿100 in  
4s. shares. O bjects : To ad op t an agreem ent w ith  
J. T u n ley , to  search for gold and o ther  m inerals  
and precious ston es, and acquire m in in g  and other  
rights in  W est A frica  or elsew here. Office : 2 2 4 -5 , 
M oorgate S ta tion  Cham bers, E.C. 2.


