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E D IT O R IA L
TH E appointm ent of Mr. J. A. Agnew as 

chairman of the Consolidated Gold 
Fields of South Africa is of interest, as it 
places a t the head of th is im portan t under
taking one who has spent m any years on the 
practical side of mining.

LAST m onth the 1933 edition of Skinner’s 
“ Mining Year Book ”—the forty- 

seventh annual issue—was published. This 
work contains particulars of the w orld’s 
principal mining companies and as more 
foreign undertakings are added each year 
its international character continues to  
grow, a  fact which adds to its value for 
all associated with the industry.

TH E  University of Sheffield last m onth 
issued a booklet containing particulars 

of research work carried out in the d ep art
m ents of mining and fuel technology during 
the 1931-32 session. The efforts of the 
school are almost entirely connected with 
coal mining, the booklet describing in non
technical language the work th a t has been 
already reported in the technical press.

A COMMITTEE has recently been 
appointed by the Mines D epartm ent 

to  inquire into the precautions which m ay 
be taken to  prevent overwinding. The 
chairm an is Mr. F. H. Wynne, D eputy 
Chief Inspector of Mines, and the members 
Messrs. J . M. Gillians, B. J. Marson, H. M. 
Morgans, J . A. S. Ritson, and R. Shirkie, 
Mr. J. E. Henshaw being secretary.

CHANGES in the direction of the Cam
borne School of Mines are shortly to 

be effected. Mr. C. V. Thomas has resigned 
his position as chairman of the Governors 
and is to  be succeeded by Mr. H arry Rich, 
Mr. Thomas remaining on the committee of 
the school. In  addition Mr. R. A. Thomas 
and Mr. T. Knowles are to  retire, although 
the la tte r will continue to  act as secretary 
to the Governors. The appointm ent of the 
new principal is awaited with interest.

A SECTIONAL meeting of the World 
Power Conference is to  be held in 

Stockholm between June 26 and Ju ly  10

next, when delegates will discuss the energy 
problems of large-scale industry and trans
port. A number of visits and excursions in 
Sweden, Denmark, Norway, and Finland 
have been arranged for those attending 
the conference, which, it is felt, will afford 
a unique opportunity  for the industrialist and 
the power engineer to  come into contact.

T WO nominations are announced by the 
American Institu te of Mining and 

Metallurgical Engineers—th a t of Dr. Frederick 
M. Becket as president for the ensuing year 
and th a t of Mr. Jam es O. Elton as James 
Douglas medallist. Dr. B ecket’s election 
is notew orthy in th a t he is a  Canadian 
and a graduate of McGill U niversity. He 
has been intim ately associated w ith the 
advance of electro-metallurgy, having been 
connected since 1903 w ith the Niagara 
Research Laboratories and its successor 
companies.

SPEA K IN G  recently in Camborne, Mr. 
C. V. Thomas in tim ated  th a t the 

receiver a t present in charge of the Dolcoath 
mine, appointed by the Government, was 
likely to be withdrawn and the machinery 
dismantled. Mr. Thomas felt th a t such 
a  step was much to be deprecated, as, 
if the receiver were perm itted  to  remain 
until tin  prices improved, som ething might 
be done to  restart th is famous old mine. 
This is an opinion with which one can hardly 
fail to  agree, in view of th e  deplorable 
unemployment situation in the  county.

TH E British Industries F air continues 
to  grow, although th is year witnessed 

a further falling off in the  support accorded 
it by the heavy industries. Regrettable 
though this abstention m ay be, since it 
detracts somewhat from the representative 
character of the Fair, it is hardly surprising 
in view of the considerable expense incurred 
in the transport of heavy plant, apart 
from the cost of running it. As was pointed 
out last year, the tendency among such 
industries is to  reserve their expenditure 
for the specialized exhibitions generally 
held in London in the autum n. Never
theless, as is evident from the details 
published elsewhere in this issue, there 
was even this year plenty a t Birmingham 
to interest the mining man.
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ELSEW H ERE in this issue is a letter 
from Mr. Foster Bain, commenting on 

the article on the American Debt which 
appeared in our January  issue. I t  will be 
seen th a t the letter is not only more lengthy 
but much more controversial than  our 
editorial and the m any points Mr. Foster 
Bain raises will doubtless be dealt with by 
those concerned in carrying through the 
forthcoming negotiations. As in the January  
issue we clearly expressed our view, it is now 
only fair to give the other side, and it will 
readily be conceded th a t in this respect we 
have erred on the generous side. In  view 
of the banking crisis in the United States, 
however, it  is interesting to  note the 
recently-published statem ent of the Swedish 
economist, Professor Gustav Cassel, to the 
effect th a t “ When the United States in 
December insisted on the paym ent of war 
debts this proved a final blow to American 
economic life.”

The Institution M eeting
At the February meeting of the Institution 

of Mining and Metallurgy two papers of 
widely different character were presented 
for discussion—one by Messrs. V. T. Edquist, 
C. Valentine, and Norman Dunstan on the 
use of gas power at the Sons of Gwalia mine, 
Western Australia, and the other by 
Mr. C. B. E. Douglas entitled “ Native Wire 
Silver : Notes on its Formation and Possible 
Significance.” The first paper was introduced 
by Mr. W. A. Macleod, of Messrs. Bewick, 
Moreing, and Co., the general managers of 
the Sons of Gwalia mine, who, it will be 
recalled, was himself the author of a paper 
read before the Institution in December, 
1926, on the subject of internal combustion 
engine power for mines, in which reference 
was made to this plant, a precis of this 
part of the paper being published in the 
Ma g a z in e  at the time. The second paper 
was introduced by Sir Harold Carpenter. 
Both contributions were full of interest and 
the ensuing discussions fully occupied the 
time available.

In introducing the first paper Mr. Macleod 
drew attention to the manner in which 
the work described had developed, pointing 
out th a t there was a marked trend towards 
the simplification of equipment, the 
power used a t the present time being 
economically produced with little or no 
trouble. The Sons of Gwalia mine is situated 
near Mount Leonora, in the N orth Coolgardie

goldfield, and gas power was first used there 
in 1911, the original plant being added to 
in 1912. The first unit of this original 
plant used an up-draught suction-gas pro
ducer, with mulga charcoal as fuel, while 
the second unit was operated by a down
draught wood producer. In  1921 the plant 
and power house were destroyed by fire 
and in the course of the reorganization 
which followed this disaster it was decided 
to operate all but the winding plant 
electrically and to  replace the steam-driven 
air-compressors by  gas-driven units. This 
change necessitated the installation of engines 
giving continuous service under trying con
ditions, the tem perature of the engine-room 
in summer frequently rising to over 135° F., 
and those installed, of the Crossley-Premier 
horizontal type, have proved eminently 
suitable for the conditions obtaining in 
such an isolated situation. As regards the 
producers themselves, the tendency has 
been to develop the down-draught type 
and those at present in use at the mine are 
the outcome of research by m any workers, 
among whom mention should be made of 
Mr. W. R. Degenhardt and the late Messrs. 
Jordan and Beech, as well as the authors 
of the present paper. I t  has to be remembered 
th a t conditions at the property rendered 
the adoption of gas power necessary, in 
view of the scarcity of fresh water and fuel 
supplies. The wood fuel available is being 
drawn from the bush a t a distance of 40 miles 
from the mine and is delivered by rail a t 
a cost of 18s. per ton. For actual details 
of the plant the reader is referred to  the 
paper itself, which forms a  valuable supple
m ent to th a t by Mr. Macleod, and much 
new practical information has been made 
available by its publication. The costs are 
particularly instructive and the figures for 
the 500 h.p. No. 1 Premier gas-electric 
set, covering the years 1926 to 1931, show 
th a t the running time was 50,020-6 hours, 
or 95-12% of the full time possible, the 
output being 13,289,460 units for an average 
consumption of 3-91 lb. moist fuel per unit 
and an average cost of 0-714d. per unit. 
More recent practice has improved even on 
these figures, the output of the combined 
gas-electric sets during the m onth of July, 
1932, being obtained at a runn ing 'cost of 
0-68d. per unit. Yet one more item  deserves 
mention, th a t of waste-heat recovery. The 
first recuperators installed came from 
Germany, but the last was made in Australia, 
the satisfactory performance of the equip
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m ent being reflected in the authors’ s ta te 
m ent th a t the estim ated saving in fuel cost 
for the steam winding plant resultant on 
their installation has in less than  three years 
been equal to the capital cost of the plant. 
Discussion of the paper was initiated 
by Mr. Degenhardt, who referred to the 
keenness w ith which research on the use of 
gas power had been prosecuted in W estern 
A ustralia and went on to review early 
difficulties, concluding with a comparison 
between the cost of wood and oil fuels a t 
the mine. Messrs. A. K. Bruce and W. A. 
Tookey—names well known in the world of 
mechanical engineering—and Messrs. H. 
Morgans, S. H. de la Mare, L. A. Skinner, 
T. J. Taplin, and the president, Dr. Sydney 
Smith, also took part in the discussion. 
The general interest aroused by the paper 
seemed to show th a t there was some tru th  
in Mr. Macleod’s contention th a t the time 
was ripe for another general discussion on 
power generation.

While the first paper would appeal to 
the mechanically minded, the second was of 
interest more particularly to m etallurgists 
and geologists. The author states th a t he 
has not been convinced by the widely-held 
opinion th a t all native silver was deposited 
from solution and he had set out to 
endeavour to produce it by other means. 
W ith this end in view he had buttons of 
silver sulphide made w ith which to experi
m ent, the buttons being prepared by melting 
freshly-precipitated silver sulphide in glazed 
crucibles in an electric furnace, the surface 
of the buttons being protected by a charcoal 
cover. Under these conditions it was found 
that some metallic silver had separated and 
further .work at lower tem peratures con
firmed this, m etal of the “ wire ” form 
growing in each case. The author was thus 
able to show th a t metallic silver can grow 
on the sulphide at low tem peratures under 
oxidizing conditions and he draws the 
obvious inference th a t there is no reason 
why the native m etal should not have been 
formed from argentite a t tem peratures not 
much above normal in the course of geological 
time. The importance of the results of these 
simple experiments was mentioned by Sir 
Harold Carpenter in his introduction and 
although, as Dr. Fisher ultim ately pointed 
out, the results are not strictly  new the low 
tem peratures a t which the reaction can take 
place have been sharply brought to the 
notice of research workers. The author, 
modestly enough, suggests th a t the work 
m ay be w orthy of further investigation

by others be tter equipped to carry  it out 
and one was able to gather from the intro
ductory rem arks th a t his suggestion is 
not likely to rem ain unheeded.

R esearch and Industry
In  reviewing the report of the advisory 

council of the D epartm ent of Scientific 
and Industrial Research last year it was 
pointed out th a t the work of this department 
is of considerable im portance to  the mining 
man, for, if research on production methods 
is a  necessity for the prim ary commodity, 
it is equally im portant th a t the utilization 
of the com m odity should be actively 
investigated. For this reason, although so 
much of the routine of the departm ent is 
concerned w ith the uses to which the raw 
m aterials of production can be put, its 
activities m ay be considered worthy of 
review. The new report,1 covering the year 
1931-32, contains an adm irable summary 
of the progress of industrial research in this 
country and the gradual awakening of the 
scientific m ind to industrial realities is as 
well illustrated as is the tardiness with 
which industry  utilizes new m aterials placed 
at its disposal. I t  is to  be observed that in 
nearly every industry  to-day movements 
are on foot to find new uses for old materials 
and mining men will be well aware, for 
example, th a t such an organization has been 
formed under the auspices of the Tin Pro
ducers’ Association to undertake research 
and to conduct propaganda and development 
work for extending the uses of th a t metal. 
Clearly, therefore, it is recognized that 
industry is best able to help itself in this 
direction, for the atten tion  of the Depart
m ent should be directed tow ards finding 
suitable uses for new products. Industry 
often seems slow to realize, however, that 
science has m any practical results waiting 
to be applied and there is an appreciable 
lag here which m ay well be speeded up. It is 
possible th a t if more business concerns 
could be induced to give financial support 
to the work th a t is being done w ith the 
particular products in which they are 
interested a step would have been taken 
towards lessening the time gap between 
discovery and industrial application. It is 
interesting to note, therefore, th a t the 
advisory council to the D epartm ent has 
given some consideration to a suggestion

1 R ep o rt of th e  D ep artm en t of Scientific and 
In d u stria l R esearch, 1931-32. H.M. Stationery 
Office. P rice  3s.
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that Research Associations should be placed 
in a stable financial position by means of an 
Enabling Bill passed by Parliam ent, which 
would give authority  to raise funds from 
industry for purposes of industrial research. 
Inquiry in this direction, however, served 
clearly to indicate th a t the general trend of 
opinion was th a t if industries could not be 
persuaded to support research little was to be 
gained by forcing them  to do so. I t  is worth 
observing th a t it was generally feared tha t 
statutory action of this nature would mean 
a loss of liberty of action by the various 
members of the research organizations and 
that in this manner personal enthusiasm, 
such an im portant asset in the development 
of new activity, m ight begin to wane. I t  is 
probably true th a t live members of a research 
organization would be the first to profit by 
a new discovery, but they have paid for it 
by their contributions and it seems unfair 
that others, standing outside the organiza
tion’s activities, should be able to make use 
of its published results. The m atter is at 
present left in abeyance, bu t it is felt tha t 
something m ust be done by voluntary effort 
to place the finances of particular organiza
tions on a sound footing or compulsory 
levies may be necessary.

The report notes tha t in no branch of the 
D epartm ent’s activities was the depression 
so seriously felt as at the National Physical 
Laboratory, where the fall in receipts from 
testing fees and for special investigations 
made it especially difficult to m aintain 
a trained staff which would be in readiness 
for a return to better times. The work of the 
Laboratory’s metallurgical departm ent is 
mainly concerned with the physical structure 
of metals and alloys and with their properties 
under a set of specified conditions. Passing 
on to the activities of the Fuel Research 
Board, one of its most im portant tasks has 
been the continuation of the physical and 
chemical survey of the national coal 
resources, while im portant work in connexion 
with low-temperature carbonization has been 
actively carried on, the horizontal retorts 
at the Fuel Research Station having been 
rebuilt and set to work and two new brick 
retorts erected and tried out. The good 
results achieved by these new retorts 
were recently described in a Technical 
Paper 1 and it is believed th a t considerable

1 “ Low -Tem perature C arbonization : N arrow
Brick R eto rts a t  th e  Fuel R esearch S ta tio n .” Fuel 
Research Technical P aper No. 35. H.M. S tationery  
Office.

progress is being made towards solving 
some of the outstanding problems of low- 
tem perature carbonization. This new retort 
is cheap in capital cost, is easy to work, 
and gives good results with small labour 
requirements, w ithout producing unpleasant 
fume. As regards the hydrogenation of tar, 
the study of the most suitable and economic 
catalysts has been continued, both static 
converters and small continuous plants being 
used for the purpose, while it is intended 
to proceed with the erection of a plant 
capable of dealing with one ton of ta r per 
day. The use of the “ Elmore ” flotation 
plant for experiments in the cleaning of 
coal is said to have given very promising 
results and the effects of “ weathering ” 
are being investigated. The work of the 
Geological Survey of Great Britain in regard 
to  geophysical investigations has been 
suspended, the Survey’s apparatus having 
been handed on loan to  the Professor of 
Geophysics a t the Im perial College, where 
researches on this subject are being continued 
as part of the activities of the new School 
of Applied Geophysics. In this connexion 
it is interesting to note th a t the results 
obtained by Professor A. H. Cox and 
Mr. S. W. Rice, of Cardiff, on the use of 
electrical methods of survey for detecting 
approach to water-logged areas in coal 
mining have been of a negative character. 
W ork carried out a t various places for the 
Metallurgy Research Board has included 
investigations into the behaviour of metals 
a t high tem peratures, into the properties of 
light alloys and of the minor metals, into 
the casting of ordinary and alloy steels, 
and into the cracking of boiler plates. 
Electro-deposition is being investigated at 
Woolwich and Farnborough, while the 
British Non-Ferrous Metals Research 
Association has continued its successful 
programme.

Although the results achieved by intensive 
research of this character m ay sometimes 
seem small, it should be remembered tha t 
they often have far-reaching results. In this 
connexion it m ay be recalled th a t the 
presence of a trace of silver in the copper 
used for boiler tubes has m eant an immense 
improvement in their performance. The 
main feeling in reviewing the activities of 
this Government departm ent is one of 
satisfaction th a t such machinery exists as 
will take care of the development of 
industrial uses for the metals the miner 
produces.



R E V IE W  O F  M IN IN G
Introduction.—The m ajor event of the 

past m onth has been the banking crisis 
in America, which has tem porarily affected 
business. Although the United States has 
for a short period been virtually  driven off 
the gold standard, there seems no reason 
why this should last for any length of time, 
especially as such energetic measures have 
been taken by those in control. In the base- 
m etal industry the outlook for zinc has been 
improved by the agreement reached between 
producers to prolong the existing cartel 
until Ju ly  1 next, while copper seems so 
far to have been bu t little affected by the 
cessation of agreed restriction at the end 
of 1932. The notice of an ex tra  2% cut in 
the A pril-June tin  production of the F.M.S. 
appears to have acted favourably on the 
price of th a t metal.

Transvaal.—The output of gold on the 
R and for February was 835,931 oz. and in 
outside districts 47,214 oz., making a to tal 
of 883,145 oz., as compared with 967,457 oz. 
in January. The num ber of natives 
employed in the gold mines a t the end of 
February  totalled 222,589, as compared 
with 222,005 a t the end of January.

The report of Crown Mines, Ltd., for 1932 
shows a profit of £1,192,623, making, together 
w ith the balance brought in and sundry 
items, an available to tal of £1,652424. Of, 
this amount, £730,873 was distributed as 
dividends, equal to  77 J% , while after 
making various allowances there was a 
balance of £503,493 to  be carried forward. 
The ore milled totalled 3,332,000 tons, 
yielding 1,042,063 oz. of gold worth 
£4,419,903, osmiridium and silver recovered 
bringing the to ta l revenue to £4,427,983. 
The to ta l ore reserves a t the end of the 
year were estim ated to  be 13,742,950 tons, 
averaging 6'64 dwt. in value, as compared 
with 12,997,390 tons, averaging 6 5  dwt., at 
the end of the previous year. Shareholders 
of the company have been informed th a t the 
Government has accepted their application 
for a lease of the undermining rights of an 
area equal to approxim ately 829 claims 
adjoining the company’s southern boundary.

The Anglo American Corporation has been 
granted the right to prospect over the 
town lands of Potchefstroom and to purchase 
mineral rights for £12 10s. per morgen, 
the extent of such options to be not less than
5,000 morgen. Meanwhile rich developments 
have been reported by the W est Springs

company below the 2 S.E. haulage. Driving 
west from a new incline has exposed reef 
going 38-15 dwt. over 39 in., while to the 
east the ore has been struck by bore-hole 
30 ft. below the drive and is found to  assay 
14 dwt. over 50 in.

Shareholders of W itpoort Gold Areas 
(in liquidation) have been informed that 
the whole of the purchase m oney due from 
Brakpan Mines, L td ., has been received and 
th a t a first and final dividend is to  be made 
to shareholders registered on February 28.

W est R and Consolidated Mines, Ltd., has 
announced th a t it  is proposed to  increase 
the capacity of the p lant to  120,000 tons 
per m onth and th a t the necessary additions 
should be completed before the end of the 
current year.

In  publishing the ore-reserve estim ate for 
the end of 1932 the directors of the Wit- 
w atersrand Deep announce th a t the  life of 
the mine for incom e-tax purposes has been 
determ ined by the G overnm ent mining 
engineers at six years from Jan u ary  1 last, 
no allowance being made in th is estim ate for 
ore th a t m ay be added to  the reserves 
consequent on the departure of the Union 
from the gold standard. The available ore 
reserves at December 31 last were estimated 
to be 596,000 tons, averaging 6-2 dwt. in 
value over a stoping w idth of 51 in.

In  the last issue of the M a g a z in e  the 
decision of the directors of the Sub Nigel 
to increase the capacity  of the reduction 
plant to approxim ately 41,000 tons a month 
was announced and it is now known that 
a new issue of capital is contem plated. In 
addition to the installation of additional 
equipm ent, a new shaft is projected in the 
northern section of the property, which 
it is expected will go down about 5,000 ft.

Vogelstruisbult Gold Mining Areas, in 
which the Gold Fields, R and Mines, and 
Anglo American groups are interested, has 
now been registered in South Africa with 
a capital of £507,500. The new company 
is to  acquire and exploit a large mining 
area on the F ar E ast Rand.

I t  is sta ted  th a t the H .E . Proprietary  has 
secured an option over a large area in the 
W est W itw atersrand, close to th a t recently 
acquired by the Gold Fields Company. I t  is 
expected th a t the completion of negotiations 
will eventuate in the flotation of a company 
capitalized a t £500,000 to undertake the 
development of the area.
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êxpoa). 

while to

IS Sound to t

«  Gold 1 
«  informed.

received
end is to lee  

®  February 
'M in es , ltd  
posed to i®  
t to  1 2 0 ,1 : 
ecessary addfc 
re the  end of

serve estimaa 
:to rs  of tie f 
:e th a t the I  
purposes has :■ 
vem m ent i  
m  January 1i

I to  the r a  
tu re  of the t  
T he avaOabk 

a s t  w e  estk  
ag in g  6-2 dm 
h o f  51 in. 
h e  Ma g m  
o f the Sol S 
of the red® 

¡,000 tons am  
now k o « :

Don of a d i t
i s  p r o je c te d  it
: property. ® 
n about 5,OOOi 
Mining A ®  
R and Mines,‘

are !
South A f®  i 
The new coup 
,it a large 0
id.
E .1  . , 
Me area» 
to that 0  

-, Compiny.; 
i o f  negô  
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D iam onds.—The report of the Premier 
(Transvaal) Diamond Mining Co., Ltd., for 
the year to  October 31 last shows a loss of 
£60,554, which has been m et from the 
balance in hand of the trading fund, which 
now am ounts to £149,205, the deficit 
including a loss of £37,666 on exchange. 
Diamond sales totalled £83,587, as against 
£278,403 for the previous year. Operations 
at the com pany’s mines were closed down on 
March 31 last, bu t the yield of the-ground 
treated during the period worked was 
22 carats per hundred loads, the highest 
average obtained for some time.

Southern Rhodesia.—The output of gold 
from Southern Rhodesia during January  
was 48,656 oz., as compared with 52,096 oz. 
for the previous m onth and 42,706 oz. in 
January, 1932. Other outputs for January  
were : Silver, 8,342 oz. ; coal, 31,520 tons ; 
chrome ore, 2,006 tons ; asbestos, 2,675 tons ; 
mica, 1 t o n ; tin, 1 ton ; iron pyrites, 
657 tons.

The report of the W anderer Consolidated 
for the three months to December 31 last 
shows that work in connexion with the 
sinking of the Wanderer incline shaft was 
commenced and good progress made with 
the preliminary excavations, while actual 
sinking and rising is in hand between the 
5th and 8th levels. Developments in the 
Ashton section are said to have given satis
factory results, good values over a large 
area having been disclosed on the 6th level.

Shareholders of the Cam and Motor Gold 
Mining Co. (1919), Ltd., were informed last 
m onth that the reduction of capital decided 
upon in January last had been sanctioned 
by the Court and th a t paym ent would 
be made during the present month.

The directors of the British South Africa 
Company have decided not to recommend 
the payment of a dividend a t the meeting 
to be held this month.

Northern Rhodesia.—The report of Roan 
Antelope Copper Mines, Ltd., for the three 
months to December 31 last shows tha t
406,000 short dry tons of ore, averaging 
3-68% total copper, was mined and milled, 
9,398-91 long tons of blister copper being 
produced. The average to ta l costs for the 
quarter were estimated to be equal to 
£22 8s. 2d. per long ton, before allowing 
for debenture interest and depreciation. 
Single-stage grinding has been successfully 
developed and this is said to result in a 
substantial reduction in power consumption, 
as well as increasing the capacity of the mill.

A circular to shareholders of Luiri Gold 
Areas last m onth stated  th a t as the additional 
funds necessary for development had not 
been secured it was proposed to create a 
series of debentures for £40,000 to provide 
the working capital required.

Shareholders of the N orth Charterland 
Exploration Company have been informed 
th a t the public inquiry into the company’s 
title is to be reopened, in order th a t further 
evidence and information m ay be laid before 
the Commissioner.

Gold Coast.—At an extraordinary 
meeting of the A tta Gold Company held 
this m onth it was approved th a t the capital 
of the company should be increased to 
£100,000 by the creation of 600,000 additional 
2s. shares. The company has agreed to 
purchase the Besiasi concession, in the 
Kwahu district, the purchase price of 
£30,000 being taken in shares, while
100,000 new shares are offered to the existing 
shareholders a t par.

Resolutions proposing th a t the capital 
of the Central W assau Gold Mines, Ltd., 
should be increased by £50,000 to £150,000 
in 2s. shares were approved a t an ex tra 
ordinary meeting held this month. The 
company, which until recently held a one- 
fourth interest in the Beposo property on 
the Ashanti belt, has now acquired a further 
one-fourth interest, the vendors accepting 
fully-paid 2s. shares in settlem ent of the 
purchase price of £20,000.

Belgian Congo.—It has been announced 
tha t from April 1 next the Union Minière du 
H aut K atanga will increase its production 
of copper from 40,000 to 56,000 tons per 
annum.

Uganda.—A progress report issued by 
Kagera (Uganda) Tinfields, L td., states tha t 
the 1932 output totalled 308 tons of con
centrates, production costs showing a sub
stantial improvement over those of previous 
years. The capacity of the existing plant 
is to be extended, while arrangements have 
been made to resume exploratory work at 
Namherere.

Kenya.—The output of gold from Kenya 
during 1932 was estim ated to be 10,731 oz., 
of which 6,221 oz. was produced on the 
Kakamega field.

A ustralia.—The report of the Broken 
Hill Proprietary Company for the four 
weeks to February 19 last states th a t good 
progress has been made w ith the erection 
of a small treatm ent plant a t the Hannans 
N orth mine, Kalgoorlie, purchased last
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year. O ther gold-mining activities of the 
company are reflected in the news th a t they 
are drilling the Enterprise Group Leases, 
Kalgoorlie, and hold options over alluvial 
properties near Wellington and Bingara, 
New South Wales.

Shareholders of Lake View and Star, Ltd., 
were informed last m onth th a t the New 
Consolidated Gold Fields had exercised its 
option over 100,000 Lake View shares of 
4s. each a t 10s. per share. The Lake View 
has recently declared a second interim  
dividend of 6d. per share.

Advice from the Great Boulder Proprietary 
Gold Mines states th a t the ore reserves 
a t December 31 last were estim ated to be 
204,792 tons, containing 81,792 oz. of gold, 
in addition to  333,208 tons of probable 
ore. The reserves in sight a t the end of the 
previous year were estim ated to be 132,139 
tons, containing 53,694 oz.

An im portant company has been registered 
in Melbourne under the title of the W estern 
Mining Corporation, w ith a capital of 
£500,000. The chairman of the new company 
is Mr. Colin Fraser and it has been formed 
to  carry on mining business throughout 
Australia. The members of the W estralian 
advisory committee are Messrs. H. E. Vail, 
R ichard Hamilton, and J. W. Sutherland.

New Guinea.—The discovery of new 
dredging areas by New Guinea Goldfields 
was announced in these columns last m onth. 
Arrangements have now been made to send 
out a well-known engineer to estimate their 
value and to  advise on plans for their 
working.

India.—It was announced last m onth 
th a t some exceptionally wide patches of ore 
had been encountered while stoping in the 
Oriental section of the Nundydroog mine. 
This company has just declared a dividend 
of 4s. per share, making a to tal distribution 
of 6s. per share, equal to 60%, as compared 
with 2s. 9d. per share in the previous year. 
The breakdown of an underground winding 
engine on the Ooregum mine last m onth 
was expected to interfere seriously with 
the m onthly output.

B urm a.—The Anglo-Burma Tin Company 
announced last m onth th a t it had purchased 
a t par £6,150 of its debentures, which have 
been cancelled.

M alaya.—An advance report of Petaling 
Tin for the year to  October 31 last shows 
a profit of £50,635, which, with £26,679 
brought in, gave an available to ta l of 
£77,314. Of this £46,667 has been dis

tribu ted  as dividends, equal to  20%, leaving 
£30,647 to  be carried forward.
'  An issue of £400,000 4% prior lien 
debenture stock has been placed privately 
by  the Perak River H ydro-Electric Power 
Co., in accordance w ith a scheme of arrange
m ent which the com pany entered into 
w ith its debenture holders in January , 1931.

Canada.—A special general meeting of 
the In ternational Nickel Company of Canada 
is to be held to confirm the reduction 
of the share capital by cancelling 167 shares 
of preferred stock and 14,454 shares of 
common stock surrendered for cancellation 
since December, 1929. The authorized 
capital stock is to be increased by the 
am ount of the reduction.

Sw eden.—The report of the Boliden 
Mining Company for 1932 sta tes th a t after 
writing off kr. 3,318,000 the  accounts show 
a profit of kr. 8,134,000, as compared with 
kr. 549,000 in the previous year, a first 
dividend equal to  10% being proposed. 
During the year 220,000 tons of ore was 
mined and sent to the mill, which has now 
been enlarged in order to  handle 350,000 
to 400,000 tons annually.

C ornwall.—The reduction of the capital 
of Geevor Tin Mines, L td., from £180,000 
to £97,878, by cancelling capital lost, has 
now been sanctioned by the High Court.

B ritish  Tin Investm ent C orporation.— 
The accounts of the British Tin Investment 
Corporation for the eight and a half months 
from its incorporation to  December 31 last 
show a profit of £11,726. After allowing 
£5,465 for income tax  and £5,930 for 
prelim inary expenses, there remained £331 
to be carried forward.

C orderoy M ines.—The report of
Corderoy Mines, L td., for the period to 
December 31 last shows th a t arrangements 
have now been concluded for the cancellation 
of the existing debentures, while a t an extra
ordinary meeting held last m onth it was 
agreed th a t the existing " B ” shares should 
be subdivided into five shares of 4s. each, 
ranking in all respects w ith the existing 4s. 
shares. These arrangem ents will enable the 
company to proceed w ith negotiations for 
what is sta ted  to  be a promising property.

Exploration C om pany.—The accounts 
of the Exploration Company for 1932 show 
a realized loss of £1,742. The company’s 
interests in subsidiary companies and other 
investm ents had a m arket value of £123,359 
a t the end of the year, against a book value 
of £326,627.
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THE TIN-TUNGSTEN DEPOSITS OF STEWART 
ISLAND, NEW ZEALAND

By G O R D O N  WILLIAMS, B.E., M.Sc., D.I.C.
T he  author describes the mode of occurrence of the wolframite and cassiterite found on this island off the south

coast of N ew  Z ealand.

I n t r o d u c t io n .—The only part of New 
Zealand where cassiterite and wolframite can 
be regarded as being more than mineralogical 
curiosities is Stewart Island, lying off the 
southern coast. Stewart Island consists of 
a series of rugged granite peaks rising to 
3,200 ft. and separated by tortuous drowned 
valleys, which form sheltered bases for the 
fishing fleets th a t work in the surrounding 
seas and for a Norwegian whaling company 
operating in the Antarctic. A heavy rainfall 
encourages a dense forest growth and only 
on the summits of the highest hills does the 
thick bush give way to  an impenetrable 
wind-swept interlocking scrub and to  peat 
and tussock, whilst in places areas of bare 
rock appear. The “ prevailing westerlies ” 
sweep across the bleak highlands, which are 
constantly buried in cloud.

The mineral deposits lie among the hills 
behind Port Pegasus, a tiny fishing base at 
the extreme south of the island. The 
deposits are in the form of lodes containing 
wolframite and cassiterite and placers con
taining these minerals and also gold. The 
deposits have been known for m any years 
and unsuccessful attem pts were made to  work 
them towards the end of last century, but the 
field has since been neglected, except for a 
brief period in 1913. The district was visited 
by Alexander McKay, of the New Zealand 
Geological Survey, in 1888, but the present 
w riter’s work is the first a ttem pt to  m ap the 
deposits and to  describe the mineralogical 
relationships and genetic processes.

S u m m a r y  o f  G e o l o g y .—Stew art Island 
is a remnant of an extensive granite mass 
lying in the extreme south of New Zealand. 
The granite batholith  has been deroofed by 
erosion and the extreme tips of the pendants 
of the invaded metamorphic rocks th a t lay 
deepest in the batholith  now remain only on 
the tops of the highest hills. In the mineralized 
region the invaded rock is a biotite-schist and 
it is in an inlier of this rock, capping the 
Tin Range behind Port Pegasus, th a t the 
wolframite-cassiterite lodes appear. The 
streams th a t rise in the Tin Range and cross 
granite country on their way to the coast 
contain concentrations of minerals derived

from the lodes and also the heavy accessory 
minerals of the granite they traverse.

M e t a l l if e r o u s  L o d e s . — Quartz veins 
appear throughout the rem nants of biotite- 
schist th a t cap the higher hills behind Port 
Pegasus, but only those running along the 
sharp eastern crest of the Tin Range are 
metalliferous. The useful mineral is wol
framite, but small am ounts of cassiterite 
also occur. The metalliferous minerals are 
restricted to the actual veins— they are 
entirely absent from the country-rock.

Structure.—The metalliferous veins occur 
in a zone varying in width from a few yards 
to  several chains. The useful minerals first 
appear about half a mile south of Trig. J  and 
from this point the veins m ay be followed 
southwards for two miles as a series of dis
connected outcrops to  the extreme southern 
end of the Tin Range, where the lode-zone

F i g . 1 .— S k e t c h  M a p  o f  N e w  Z e a l a n d  s h o w i n g  
p o s i t i o n  o f  S t e w a r t  I s l a n d .
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swings round and disappears. Mineralization 
is strongest a t the extreme south.

The regional trend  of the biotite-schist 
is W. 20° N., a direction th a t is observed only 
at the extremities of the long tongues of schist 
that project westwards from the main body 
of the inlier in which the mineral lodes occur. 
In successive zones to  the east a progressive 
swinging of the trend is observable and along 
the straight eastern boundary of the schist 
the strike is a t right angles to  the regional 
direction. The mineralized belt runs along 
the eastern flank of the inlier—i.e., it occupies 
that part of the schist which has received 
a superimposed orientation at right angles 
to the regional trend. I t  is suggested th a t the 
more or less meridional structure of the 
eastern flank of the inlier was impressed along 
the forefront of a newer granite mass (occupy
ing the Robertson River basin) which was 
introduced under a pressure directed perpen
dicularly to the pre-existent foliations. 
The fugitive constituents of the main in tru 
sion would be concentrated in the later 
intrusion. As it cooled, peripheral shrinkage 
parted the folia of the intensely-com
pressed schist along the forefront and 
afforded passages for the percolation of the 
late-stage metal-bearing ichors. In a 
westerly direction from the mineralized zone 
pneumatolytic effects became progressively 
less prominent and such quartz veins as 
appear are barren. At the southern end of

T o pajijed . Bi.otCOe.-Muscovi.te Sclúst

GreLSen” | , r v |  Mineral Lodes

F i g . 3 .

the Tin Range, where the lode-zone swings 
round, it follows the crest of an isoclinal fold 
pitching steeply along the contact of the 
granite th a t had impressed the fold structure.

Form of Mineral Veins.—The individual 
veins in the metalliferous zone are irregular 
and anastomizing and form a typical com
posite vein system (Fig. 3). Only rarely 
do the veins exceed six inches in width, the 
average being of the order of one inch. 
Small scale “ folding ” of the veins, such as 
tha t shown in Fig. 3, is common. Close 
observation shows th a t wherever the veins

F i g . 4 .— C o m p o s i t i o n  o f  t h e  M e t a l l i f e r o u s  L o d e s  : W  =  W o l f r a m i t e  ; C  =  C a s s i t e r i t e  ; 
Q  =  Q u a r t z  ; G  =  G a r n e t ; T  =  T o p a z .
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present the appearance of having been folded 
they follow the bends of tw isted laminæ of 
schist enclosed w ithin the greisen. The 
minerals of the folded veins are not crushed. 
The contortions of the schist inclusions are 
not shared by the gneissosity of the host, 
which flows round them  (Fig. 3, left-hand 
side). Hence it m ust be concluded th a t the 
folded veins were never plane and th a t the 
bends occur where the fracturing was guided 
by contacts between tw isted fragments of 
schist and the “ g re isen” which encloses 
them. I t  is not ptygm atic folding as defined 
by Sederholm.

Tenure in  Depth.—The granite-schist con
tac t beneath the metalliferous lodes is not

fractures in ore minerals. G arnet (almandine 
w ith 2-33% MnO) is as abundan t as topaz and 
also appears in cracks in the ores. The masses 
of wolframite th a t are so clearly seen in hand- 
specimen are composed of aggregates, the 
individual grains of which reach as much as 
one centim etre in diam eter. The margins are 
rounded in detail and often surrounded by 
m inute idiomorphs isolated in the gangue. 
Cassiterite is not common and occupies 
cavities in the  surfaces of the wolframite 
clusters. The pleochroic colours vary  from 
greyish brown to  brown and the mineral 
has the characteristic blotchy appearance. 
In  addition to  these five m ain lode-forming 
minerals muscovite also appears, but in

F i g . 5 .— P e g a s u s  C r e e k — F a l l  o v e r  B a n d  o f  S c h i s t  i n t o  P e g a s u s  H a r b o u r .

exposed, consequently the veins cannot be 
traced down into the granite ; but from 
observations on non-metalliferous veins in 
schist pendants further north  (the emplace
m ent of which must have been controlled by 
similar dynamic conditions) it may be inferred 
th a t the lodes do not persist in the granite. 
The depth of the schist pendant in which the 
lodes appear is probably not greater than 
200 ft., so th a t the tenure in depth of the 
veins m ay not be expected to  exceed this 
distance.

Mineral Relationships in  Lodes.—Under 
the microscope the lode m aterial is seen to 
be made up predom inantly of coarse-grained 
quartz. Topaz, which is usually tu rb id  with 
m inute inclusions of biotite, is unevenly 
distributed through the gangue in crystal 
aggregates, which frequently appear in

close association w ith rem nants of felspar, 
showing its derivation from th a t mineral. 
Spinel (gahnite), sillimanite, and biotite 
appear only as xenocrysts th a t have been 
torn from the contact-altered vein-walls 
during injection.

Order of Crystallization.—W olframite and 
cassiterite were the first m inerals to  crystal
lize. The perfect cleavage of the former 
mineral rendered it susceptible to  mechanical 
disintegration and each of the gangue minerals 
m ay be seen occupying parted  cleavages and 
fractures, the sides of which were to  some 
extent rounded by reaction w ith  the  vein- 
forming solutions, which later deposited 
a crop of m inute idiomorphs round the 
periphery of the wolframite clusters—a 
redeposition th a t followed the crystallization 
of garnet and topaz. Of the gangue minerals,
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garnet crystallized before topaz and quartz 
followed. I t  is not clear a t what stage in 
relation to  this sequence the felspar crystal
lized and reacted with the aqueous m aterial 
of the lode-solutions to  form muscovite.

Country Rocks.—The country rocks are 
of two kinds—a topaz-biotite-schist and 
a “ greisen.” The rock th a t is here called 
“ greisen ” encloses the lodes and consists of 
a fine-grained aggregate of quartz, topaz, 
and biotite. I t  has a sugary appearance in 
hand-specimen and crumbles on weathering, 
leaving the mineral veins in relief. I t occurs 
in long well-defined zones, following broadly 
the structure of the schist. In  the

the topazized schist. The intrusive nature 
of the lodes is also suggested by the fact tha t 
the intensity and disposition of the greiseni- 
zation bear no relationship to  the proximity 
of the mineral veins.

There appears, then, to  have been three 
stages in the production of the rocks spacially 
related to  the mineral zone— (a) the pneu- 
m atolytic topazization of the muscovite and 
felspar and the bleaching of the biotite of 
the granitized bio tite-schist; (b) the intrusion 
along fissures of highly siliceous (liquid) ichor 
(the greisen) containing fluorine and water, 
which to  some extent reacted with the 
topazized biotite-schist to abstract the

F i g . 6 .— S o u t h e r n  E n d  o f  T i n  R a n g e : T h e  h i l i , i s  c a p p e d  b y  s c h i s t , w h i c h  c a r r i e s  t h e

M E T A L L IF E R O U S  LO D E S .  T H E  F O R E G R O U N D  IS  T H E  G R A N IT E  TH A T E X T E N D S  B E N E A T H  T H E  H IL L .

mineralized area the schist consists solely 
of a coarse-grained aggregate of more or less 
bleached biotite and turbid grains of topaz.

G e n e s is  o f  L o d e s .— It seems clear th a t 
the rock which is called “ greisen ” is intru
sive into the topazized biotite-schist, for
(1) the bands of greisen are sharply defined 
against the topazized biotite-schist and their 
margins contiguous to  th a t rock do not 
present gradational stages in a process of 
progressive topazization and silicification of 
the biotite-schist, (2) contorted fragments 
of the schist appear within the greisen, and
(3) a poorly-defined gneissic structure in the 
greisen flows round these included fragments.

I t is equally clear th a t the lodes, in turn, 
are intrusive into the greisen. This is shown 
by the existence between the lodes and the 
greisen of relationships analogous to  those 
just stated  to  occur between the greisen and

m aterial necessary for the formation of 
biotite in tiny  plates in the greisen ; (c) the 
greisen crystallized and later cracked along 
a series of anastomizing fissures following in 
a general way such rudim entary gneissic 
structure as it possessed. The cracks were 
occupied by tin-tungsten bearing fluids 
introduced soon afterwards.

Most mineral veins of the tin-tungsten 
type are believed to  have been deposited 
pneumatolytically, but the w riter’s observa
tions suggest th a t the Stewart Island veins 
formed from liquid solutions th a t entered a 
fissure system in a greisen-like rock. This 
conclusion is based on the following features :
(1) The metalliferous minerals are restricted 
to  the lodes, (2) vein-banding or comb 
structure were not observed, (3) garnets 
occur in the lodes in similar association 
and of the same variety  as garnets appearing
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in the pegmatites associated with the granite,
(4) felspar (which was later almost entirely 
sericitized) crystallized in the  veins, and (5) 
the ore minerals were introduced into the 
veins in  crystal form —this is shown by 
their fracturing, by slight resolution of the 
fracture surfaces and redeposition of a  late 
crop of m inute idiomorphs around the crystal 
groups, by  the crystallization in the fractures 
of all the gangue minerals, and by the general 
disposition of the ore-minerals away from the 
walls (although they  are clearly the  first 
minerals of the veins to  have crystallized).

It is thought, then, th a t the mineral lodes 
were introduced in liquid form in much the

same way as a pegm atite dyke is injected, 
th a t the ores were brought up from below 
as crystals with these solutions, and th a t the 
veins m ay be regarded as advanced peg
m atites.

P l a c e r  D e p o s i t s .—The placer deposits 
m ay be divided into three groups—eluvial, 
alluvial, and beach concentrations.

Eluvial Deposits.—U nder th is head are 
included sparse deposits of cassiterite and 
wolframite th a t are scattered over the surface 
of the Tin Range and represent only an 
elementar}' stage in natural mineral concen
tration  through w'hich all minerals found in 
alluvial ground m ust pass. Under the 
abnorm ally wet and rigorous climatic con
ditions, the country rock surrounding the 
lodes is rapidly decomposed and removed, 
leaving piles of comminuted vein m aterial 
th a t forms scree-slopes, beneath which the

rain-wash effects a rough concentration of 
cassiterite, wolframite, and gold. Owing 
to  the constantly changing surface of these 
slopes, however, the drainage is seldom 
concentrated in well-defined courses for any 
length of tim e, consequently such concentra
tions as form in riffles in the  underlying 
bed-rock are patchy, bu t the  occasional 
discovery of such a pocket inevitably leads 
to  unw arranted optim ism  and subsequent 
disappointm ent. The position of these 
pockets, of course, bears no relation to  the 
present contour of the  scree-slope.

Alluvial Deposits.— Deposits such as those 
described (with some latitude) under the term

“ eluvial ” grade im perceptibly into true 
alluvial ground. On account of the high 
relief of the island and the proxim ity  of all 
parts to  one or other of the deep coastal 
embayments, the form ation of gravel and 
the concentration of valuable detrita l minerals 
in well-defined drifts is restricted  to  narrow 
strips along the beds of the larger streams— 
the Robertson River and Pegasus Creek— 
in which local concentrations of gold and 
cassiterite were worked in the ’80’s. Small 
accumulations of gravel also appear here 
and there on the steep flanks of the  Tin 
Range behind constrictions where streams 
cross hard bands in the granite.

Beach Deposits.—A th in  veneer of m etal
liferous minerals is throw n up on the small 
coastal beaches during rough w eather and 
such concentrations are preserved in rem nants 
of a 10 ft. raised beach. A 650 ft. bench
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flanking the Tin Range is covered w ith 
a shallow veneer of gravel containing some 
heavy minerals.

Detrital Concentrates.—The minerals in the 
detrital concentrates constitute an assemblage 
typical of an area mineralized by granitic

ichor. Those identified under the microscope 
are (in order of abundance)—magnetite, 
cassiterite, almandine, wolframite, monazite, 
gahnite, epidote, topaz, zircon, rutile, quartz- 
sillimanitisé, tourmaline, sillimanite, scheelite, 
and gold.

AMERICAN GRAVEL- AND SAND-DRESSING 
PRACTICE

By H. G. SMITH, B.Sc.
T h e  author describes current A m erican practice in

In  considering th is subject it is as well to 
remember th a t whether the raw m aterial be 
obtained from a p it or from a river bed by 
means of dredging the dressing operations 
are fundamentally the same. In general the 
plants for the preparation of sands and 
gravels can be divided into two classes—

(1) Those in which the entire crushing of 
the m aterial takes place before it is elevated 
to the top of the plant for screening and 
washing. This involves a crushing plan t 
located between the receiving hopper and the 
main plant. All marketable m aterial is 
separated and sent to the main plant, the 
oversize going to the crushers, where it is 
reduced to  marketable size and again 
elevated to the main plant for washing and 
screening (Fig. 1).

sc r ee n s

the preparation of sands and gravels for the market.

The first class of plant is generally found in 
places where large outputs—-i.e., 1,000 cu. 
yards and over per 10-hour day—are required. 
The operating costs are cheaper, due to the 
fact th a t the m aterial is only elevated once.

scpeens
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(2) Those plants in which all the oversize 
is sent along with the rest of the m aterial to 
the top of the plant before any crushing 
takes place. In this class any oversize pro
duced is passed to the ground, crushed, and 
re-elevated (Fig. 2).

There is, in addition, a subsidiary class of 
plant in which the m aterial treated  contains 
insufficient oversize to  m erit the installation 
of crushers. Sometimes the oversize is 
discharged into bins and sold to  customers 
who crush their own m aterial, or it is tipped 
to waste in the river. In  such plants the 
feed m ay contain practically no m aterial 
greater than  2 inches. A typical flow-sheet 
is shown in Fig. 3.

W ith plants of lower capacity this saving of 
power is not so evident, especially when skip 
hoisting is used as the means of elevation, 
and, moreover, the cost of such a plant is 
much higher than  th a t of the plant required 
for the layout of the type 2.

The second class of plant lends itself more 
readily to adjustm ents for meeting the 
demands of the m arket for various grades of 
sands and gravels, as the crushing of in ter
m ediate sizes can be performed easily. 
Another possible advantage lies in the fact 
th a t crushed gravel, which is often required, 
can be conveniently prepared.

Sc a l p in g .— Scalping serves two very useful 
purposes—

(1) The removal of driftwood, roots and 
large boulders from the raw  feed and

oatv/rr screen
screens

mtsre

□  SAND
CLASSIFIERS

F i g . 3 .
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(2) To relieve the crushers of m aterial 
already small enough to  pass to the screens.

The grizzly forms a common scalping 
screen, especially where the feed does not 
contain flat stones which are ap t to  pass 
through the bars. Grizzlies with wedged 
shaped bars are often preferred to those made 
up of the ordinary flat bars, for the reason 
th a t they eliminate choking to a large extent. 
I t  seems common practice to  arrange two

FEED

\
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grizzlies in series as in Fig. 4. The first 
grizzly has spaces between the bars of, say, 
6 to  8 inches, the oversize being sent to  
waste. The oversize generally contains most 
of the driftwood, boulders, etc. The under
size from this grizzly falls upon the second 
grizzly w ith closer spaced bars. Here the 
oversize passes to  the crushers and the 
undersize to the screens.

In m any cases the am ount of oversize 
perm its of prim ary and secondary crushing. 
In such cases revolving screens can be used 
w ith advantage as scalpers. These screens 
by-pass the larger oversize to the prim ary 
crusher and the smaller oversize to the 
secondary crusher, thus relieving the main 
screening plants (Fig. 5). The combination 
of a grizzly and a revolving screen with one 
set of openings is also sometimes used. This 
crushing is, of course, done dry.

W here the feed contains little oversize 
wire-cloth screens sometimes do du ty  as 
scalpers. At one plant where this m ethod is 
used about 250,000 tons of sand and gravel 
are produced per annum, the am ount of 
gravel above 2-in. ring in the  feed being 
practically nil. The scalper used in this 
plant is an inclined wire-cloth screen of J-in. 
wire having f-in. square openings. The 
undersize from th is screen passes to  sand 
classifiers, whilst, the oversize goes to  the 
screens. This type of screen can only be 
used w ith any success where large volumes of 
water are available or where the m aterial is

pumped on to the screens. The inclination 
of the screens depends upon the am ount of 
water available and the percentage of coarse 
m aterial in the aggregate, the  usual angle 
being 30 to  40°.

Àt another installation which produces
200.000 tons of sand and gravel annually 
the scalping screen consists of both a woven- 
wire screen and revolving screens. The feed, 
which contains practically  no m aterial over 
2 in., is discharged on to  a woven-wire screen 
made of 0-162-in. wire, giving openings of 
0-338 in. The purpose of th is screen is to 
separate the gravel from the sand. The over
size— i.e., the gravel— is sent to  two revolving 
screens equipped w ith sand jackets and 
arranged in parallel. The inner section of the 
screen is punched w ith holes of lj-in. 
diam eter, while the second jacket has holes 
yU-in. diam eter. Here all sand not removed 
by the wire screen is screened out and all 
roots and trash  removed from the gravel.

C r u s h i n g .—The am ount of crushing varies 
a  great deal. In  some cases, as already 
pointed out, there is not sufficient large 
m aterial to  m erit the installation of a 
crusher, while in other cases there is sufficient 
to  necessitate the  installation of primary 
and secondary crushers. At a plant in 
Michigan, designed for a  daily output of
16.000 tons, 1% of the feed passes through 
the prim ary crusher and 5% through the 
secondary crusher. There is, of course, the

RfVO iV/H Q

interm ediate case, when it is profitable to 
install a crusher which cannot be kept going 
regularly. In the best practice the oversize 
is discharged into a bin and the crusher and 
its conveyor belt run in term itten tly .

In  large plants where the am ount of over
size is great stage crushing is invariably 
resorted to, the crushers being worked in 
closed circuit with screens of various types, 
but more often revolving screens. In  such 
cases the crushing takes place before the 
m aterial is elevated to the main plant and 
hence can be carried out dry, thus eliminating
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the trouble associated with wet crushing. 
On page 8 of “ Notes on Sand and Gravel 
Plant Design,” by Munro and Barnes,1 
details are given of such stage crushing in 
large plants. In  the class of plant in which 
the raw m aterial is elevated to the top of the 
main screening plant the gravel oversize from 
the wet screens is chuted down to crushers. 
This gravel often contains water in sufficient 
quantity to cause crusher troubles. In many 
plants this is overcome by allowing the 
m aterial to  pass over a grizzly before it 
reaches the scrubber on the main screens. 
The undersize from this grizzly is allowed to 
pass on to the scrubber whilst the oversize 
joins the oversize from the wet screens and 
passes to the crusher. The addition of dry 
material reduces the percentage of moisture 
in the crusher feed and hence many of the 
difficulties are avoided. W hen the m aterial 
going to the plant is necessarily wet— i.e., the 
product of dredgers, etc.—it is impossible to 
avoid the crushing of wet rock. In many 
cases perforated drainage bins and chutes are 
employed to eliminate water from the crusher 
feeds.

The types of crusher in main use are 
the jaw breaker and the gyratory (details 
of the various types of these are given in 
“ Gravel Plant Washing and Screening 
Equipment and Design,” by Hugo W. 
Weimer).2 The former along with the larger 
types of the gyratory crusher appear to be 
employed as primary crushers, whilst the 
finer types of gyratory crusher are used for 
secondary crushing. The field of the jaw 
breaker seems to be for the crushing of 
material down to about 3-in. ring.

Jaw breakers are invariably used in plants 
of the first type where they m ay be employed 
in open circuit with a grizzly (Fig. 6). The 
types of jaw breakers in use are modifications 
of the Blake type of crusher w ith the largest 
movement of the jaws at the bottom . All the 
wearing parts are made of manganese steels. 
Roller bearings have also been recently fitted 
to this type of machine, enabling increased 
speeds to be employed with a resultant 
increase in the output and a saving in power. 
The present day prim ary crushers are likely 
to be able to  meet all demands made upon 
them by the industry, bu t an increase in the

1 R eprin ted  from  a series of articles in  Rock 
Products, 1928, 1929, and  1930. Chicago : Trade 
Press Pub. Corp.

2 R eprin ted  from  a  series of articles in  Rock 
Products, 1927, 1928, and  1929. Chicago : Trade 
Press Pub. Corp.
3—3

demand for fine sand has resulted in much 
experimenting to find a secondary crusher 
with a high capacity and low power costs, 
but up to  the present these experiments 
have not been wholly successful.

In  Pennsylvania, where sand is a t a 
premium, stage crushing is adapted to the 
breaking down of coarse gravels into fine 
sand. To do this jaw breakers, gyratory 
crushers, rolls, and hammer mills are 
employed. This is, of course, unusual 
practice. For m aterial below 3-in. ring and 
in plants of the second type, where the 
amount of oversize is small in quantity , the 
gyratory crusher is adopted practically 
universally.

In rare cases the crushing machine is 
placed at the head of the washing plant.

G R I Z Z L Y
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The vibration of these machines makes this 
inadvisable and where possible they should 
be mounted on concrete foundations and so 
located tha t they discharge into the same 
conveyor belt. Means should always be 
provided for the easy fitting of crusher 
renewals. I t  has been found advantageous 
in many cases to house all the crushers in one 
room and drive them from one shaft. A 
group of three or four crushers m ay have an 
aggregate of 200 h.p., but a t the same time 
may be driven by a 150 h.p. motor, the reason 
being th a t all the crushers are never operating 
at full capacity a t one and the same time. 
On account of the high starting torque slip- 
ring motors are invariably employed. 
Occasionally one finds a heavy friction clutch 
installed with the motor-driven pulley on 
the shaft.

C o m p a r is o n  o f  C r u s h e r  T y p e s —
(1) First cost is in favour of jaw crusher.
(2) Upkeep : Slightly in favour of jaw 

crusher.
(3) Form of Opening : The jaw crusher is 

more desirable.
(4) Product: A much more uniform product
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TA B LE 1
J a w  C r u s h e r s .

Size <of Average
Size of

Capacity
receiving weight in in  tons Average

B .H .P .opening. lb. output. per hour. speed.

7 by 10 7,250 0-75 to  2 1 - 5 to  6 275 7-8
9 by 15 15,000 1 to  2 - 5 5 to  12-5 275 10-15

10 by 20 19,500 1 -5 to  3 10 to  20 275 14-20
12 by 24 24,000 1 -5 to  4 20 to  35 275 20-25
15 by 24 31,500 1 - 5 to  4 15 to  45 275 25-32
15 by 30 39,000 2 to  5 20 to  50 250 35-55
18 by 24 41,200 2 to  7 24 to  70 260 3 0 ^ 0
18 by 30 48,300 2 to  7 25 to  80 266 40-55
18 by 36 61,000 2 to  3 - 5 40 to  60 262 56-65
24 by 30 61,000 1 -5 to  7 35 to  90 275 60-80
24 by 36 74,500 2 to  5 28 to  105 231 60-80
30 by 36 116,500 2-5  to  7 48 to  125 250 90-115
30 by 42 121,000 3 to  8 60 to  235 225 100-125
30 by 48 138,000 4 to  7 100 to  225 225 150
30 by 72 113,000 4 to  6 150 to  220 185 90-115
36 by 42 156,000 4 to  10 76 to  290 187 100-150
36 by 48 173,000 4 to  10 100 to  325 229 110-150
42 by 48 199,000 5 to  10 118 to  320 181 140-165

is obtained from the gyratory crusher and installation (Fig. 8) the breakers are of the 
less slabs are produced. Dodge type w ith the greatest movement of

(5) Capacity : Greatly in favour of the jaw the jaw a t the  top. 
crusher. " W a s h in g  a n d  S c r e e n i n g .— There is an

In  Figs. 7 and 8 the layout of typical increasing dem and for washed sand and

T A B L E  2.
F i x e d  S p i n d l e  G y r a t o r y  C r u s h e r s .

Size of A verage Capacity
receiving weight in Size of in  tons Average
opening. lb. output. per hour. speed. B .H .P .

6f  by 70 9 ,650 1 to  H 12 to  16 475 15
8 by 82 12,850 1J  to  I f 22 to  26 450 20

10 bv  102 18,400 H t o 2J 28 to  40 425 25
13 by 118 28,000 2 to  3J 60 to  130 340 40
16 by 148 47,650 2£ to  4 100 to  210 275 60
20 by 176 68,000 3 to  4 175 to  325 260 80
25 by 212 110,000 — — 260 100

crusher installations is shown. In one 
type (Fig. 7) the product of the jaw crusher 
m ay pass on to  the grizzly or go on to  the 
screen. Jaw  crushers are sometimes em 
ployed as secondary crushers. In  one such

gravels. Any raw m aterial, no m atter how 
clean it m ay appear, needs washing. Further
more it is cheaper to  wash m aterial whilst 
screening than  to  screen it dry, as it has been 
found th a t w ater doubles the capacity of any

TA B L E  3.
S u p p o r t e d  S p i n d l e  G y r a t o r y  C r u s h e r s .

Size of Average Capacity
receiving weight Size of in  tons Average
opening. in  lb. output. per hour. speed. B .H .P .

2 by 12 650 § _ 700 1-1 -5
4 by 30 3 ,850 * 2 500 3-4
5 by 36 5,900 1 4 475 5-8
6 by  42 8,400 H 6 450 7-12
7 by 45 14,480 i f 10 425 10-16
8 by 54 21,700 n 15 400 14-21

10 by 60 30,700 2 25 375 22-30
11 by 72 43,000 2 i 30 350 28-45
14 by 90 48,600 2 i 75 350 50-75
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screen. Accordingly in the United States 
dry screening is practically obsolete, except 
in cases where wet m aterial introduces 
difficulties in the crushing system.

Scrubbers feature in practically all modern 
plants, due, no doubt, to the strictness of 
specifications and the fact th a t they are 
cheap to install and cost little to  run. In 
plants where unit screens are employed the 
scrubber forms a separate unit, whereas in 
plants where the jacketed cylindrical screens 
are used the scrubbers form part of the main 
screens. Where scrubbers are employed the 
feed is fairly well cleaned before it enters the
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screens. Clay and loam are detached from 
the sand and gravel and a large percentage 
of the undesirable material goes into solution. 
Leaving the scrubber, the dirt-laden water 
with the sand passes through the screens to 
the settling tanks. I t seems general practice 
to add two-thirds to three-quarters of the 
water used in the screening operations a t the 
scrubber. The rest of the water is sprayed 
on to the material during its passage through
out the length of the screen, thus finally 
rinsing it.

Many of the modern types of washer make 
use of the ball-mill principle to break down 
the clay balls of exceedingly sticky and clayey 
gravels. The scrubber is divided up into 
compartments by means of retarding rings, 
which hold back the rock and coarse pebbles, 
but permit the finer m aterial to pass on. 
The coarse pebbles thus help to break up the 
clay balls. Clear water is also sprayed in to 
wash away any loose fines off the balls. 
There is a tendency, when such clayey gravels 
are encountered, for the use of what is known 
as a washing box placed ahead of the 
scrubber and connected to it by means of a 
short flume. The feed tips off the elevator 
into this wash-box and here it is subjected 
to water under pressure, which disintegrates 
the clayey mass and washes it down the 
flume to the scrubber, which it enters 
thoroughly soaked. Thus the whole length 
of the scrubber can be employed for scrubbing

and not half of its length wasted by soaking 
the mass. Cases have been noted where the 
gravel, which is exceedingly sticky and 
clayey, has been washed in log washers 
before passing to the scrubber. This is, of 
course, expensive and is only carried out in 
districts where good gravel pits are scarce.

Screening practice in most parts of America 
seems to  be very similar. In most cases it 
consists of prim ary screening with screens 
of the rotary type. The products from these 
are further sized when necessary by means of 
vibratory screens and sometimes, in the case 
of the finer sizes, with sand classifiers. In 
some cases the screening is entirely carried 
out by the ro tary  type of screen.

W hilst screening practice is more or less 
standardized, the types of screens used in the 
different localities vary only in such minor 
details as local experiment and experience 
have indicated as being most advantageous 
to the particular conditions. The chief 
types of ro tary  screen employed to-day in 
America are the conical and jacketed- 
cylindrical types. The former is the older 
type and is very popular even to-day in the 
smaller plants. The conical screens are 
generally supported on one shaft, although 
occasionally plants are found where each 
conical screen forms a separate unit. 
Although their distribution to the bins is 
good, they require a great deal of height, 
which amongst other things renders bin 
construction difficult and inconvenient. The 
capacity of the conical screens is low and 
though they are efficient a t normal loads 
they become very inefficient when they are 
overloaded.

A typical flow-sheet of a modern screening 
plant is shown in Fig. 9. and demonstrates 
the use of conical screens. The products
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from these screens are rescreened on H um 
mer v ibratory screens. Based on the output 
of the plant of a little over 1,000 tons per 
day, the equipment handles approxim ately 
the following percentages of m aterial :—

Scrubber and 2f-in. screen . 100%
Crusher . . . . .  3%
f-in. screen . . . .  100%
J-in. screen . . . .  70%
Vibrators . . . .  47%
Sand separators . . . 45%

The plain cylindrical type of screen is made 
up in separate units for^each grade. I t  has a 
high capacity, but requires a good deal of 
height and is not commonly used.

Jacketed-cylindrical ro tary  screens are 
most popular in the larger capacity plants. 
The first cost of these is rather high, but at 
the same tim e their use centralizes opera
tions, the driving machinery is simplified, 
and little height is required. The modern 
type of machine is m ounted on trunnions at 
both ends as opposed to  the earlier types 
which were m ounted on spiders and hung 
on a shaft passing through the inner 
cylinder. The jacketed type of screen may 
have one or even two jackets. The single
jacketed type, however, is the more popular, 
due to  the fact th a t replacements of the 
various screens can be more easily and 
quickly carried out and the peripheral speeds 
of the prim ary screen and the jacket screen 
can be kept w ithin the proper limits. W ith 
two jackets the peripheral speed of the outer 
jacket is too high for efficient operation. A 
typical flow-sheet using the jacketed screens 
is given in Fig. 10.

Another advantage of this type of screen 
and a probable reason for its popularity  is 
the facility with which the produces can be 
conducted to  the various bins, thus lending 
itself readily to  the mixing of the products 
for the various m odem  requirements. The 
lengths of the various sections of the screens 
can also be proportioned economically and

SCRUBBER
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efficiently to  the work done, thus assuring 
more accurate classification.

The use of the v ibrating screen is practic
ally universal in the U nited S tates for the 
screening of sands and gravels. This appears 
to  be due to  two reasons : F irst, a peculiar 
feature of the U.S.A’s industrial require
m ents results in a surplus of m aterial between 
b in. and |  in. In  general, the m aximum size 
of sand particles usually recommended is 
lim ited to  £ in., whereas the m inim um  size of 
gravel particles is lim ited to  in. As a 
consequence of this, additional fine sizing is 
necessary in most districts and types of 
v ibrator screens have been found to  serve 
this purpose satisfactorily. Secondly, the 
overloading of ro tary  screens, which is 
common practice, has m ade it necessary for 
the rescreening of poorly-prepared gravels. 
The province of the v ibrating screen seems 
to  be for m aterial exceeding about ¿-in. mesh ; 
below th is size sand classifiers are mostly 
used. A typical example of the  use of 
vibrating screens is represented by a plant 
of which the flow-sheet is given in Fig. 11. 
In  this plant 750,000 tons of sand and gravel 
are trea ted  annually. The size of vibrating 
screens is changed as required by market 
demands.

In screening the am ount of w ater used can 
never be too great, each gallon increasing the 
capacity of the p lant. Common American 
practice is to  use one gallon per m inute per 
cubic yard screened per 10 hour day. The 
w aste is recirculated through the  p lant after 
settling.

S a n d  S e t t l in g  T a n k s .—These can be 
divided into three classes—

(1) Automatic .— In the autom atic type the 
m aterial is led from the screens in launders 
to  the settling tanks. Here the sand settles 
to  the bottom  of the  tank  and the dirt-laden 
water passes off through an overflow at the 
top. W hen the sand accum ulating in the 
tank  reaches a certain level the tan k  tilts,
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simultaneously opening valves a t the bottom  
and allowing the clean sand to discharge. 
These tanks are usually made of steel and 
carry knife-edge fulcrums. They work very 
well for building sands, but for the finer 
grades of sand the bearings require careful 
attention, as these soon wear, causing sticking 
and hence “ runaways.” This type of tank 
dewaters to about 30%.

(2) Stationary.—These are built of wood, 
concrete, or steel. They are similar to  the 
automatic type in construction, except, of 
course, tha t they do not discharge auto
matically and hence require the attendance 
of a man. They are not fool-proof and 
forgetfulness may cause flooding of the bins.

(3) Power-Driven.—These are fairly common 
and employ the gravity principle, the d irt
laden water overflowing and the clean sand 
sinking to the bottom of the tank. A conveyor 
drags the clean sand up the sloping side of the 
tank and delivers it in much drier condition 
than the soupy product of the autom atic 
type. Where city . by-laws prohibit the 
passage of dripping lorries along the road
ways the power-driven type of settling tank 
has found great favour. Another advantage 
of this type of tank is tha t little head room is 
required. The disadvantages are th a t power 
is required, the first cost is high, the capacity 
is limited, and there is a tendency to  lose the 
finer sands.

As a general rule settling tanks are arranged 
in one of the following three ways—

(1) Single automatic or power-driven tank, 
fed with the water passing from the screens, 
discharging clean sand to the bins and 
allowing dirty water to pass to  a sump.

(2) One tank placed directly after the 
gravel screens, the overflow from the tank 
being divided between two other tanks of the 
same size.

(3) An automatic settling tank followed by a 
long surface current box. This method makes 
an excellent combination for a sand and 
gravel plant where two sizes of sand are 
required. The box gives the required area 
for classification and can be cut down until 
the required sizes are recovered.

St o r in g .—The amount of bin storage 
varies greatly. At some large plants where 
three or four loading tracks are employed no 
bin storage is provided except small hoppers 
to facilitate the loading of the trucks without 
spillage, whereas a t others bin storage may be 
provided for 70 or 80 truck loads. A fairly 
large storage acts as an equalizer between 
temporary shutting down of the plant and a

shortage of trucks. In  large installations the 
elimination of delays amounting to  an hour 
or two will pay for the construction of fairly 
large bins. Bins in practically all cases are 
of tim ber, but concrete or steel are found 
to  be cheaper in the long run.

A combination of small bin storage and 
ground storage is often resorted to. I t  is 
made possible for the bins to discharge on to 
a horizontal belt which runs in a tunnel 
underneath the bins. The m aterial travels 
along the belt and discharges on to an 
inclined belt, which in tu rn  discharges 
on to  an overhead belt which extends over 
the adjacent yard. This conveyor is equipped 
with trippers, which discharge the various 
grades a t any desired point below. The 
m aterial is afterwards loaded by means of an 
excavator into the trucks as required.
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MOTOR-LORRY TESTS
By S. V. GRIFFITH, A.I.M.M.

A  comparison of cost factors obtained during a series of tests w ith six types of m otor-lorry.

For the selection of the most convenient 
type of m otor-lorry for use in a definite class 
of work it is necessary to make a study of 
minimum costs. If the lorries are of the same 
capacity it will be sufficient to  determine the 
to ta l costs per kilometre run and also to 
consider separately for each type of lorry 
certain factors which cannot be included in 
the running costs. I t  is custom ary to  divide 
these costs into (A) those dependent on the 
kilometres run and (B) those independent of 
the kilometres run, as follows :

A .— Costs dependent on the kilometres run.
(1) Depreciation by usage.
(2) Expenditure for spare parts and 

m aintenance.
(3) Depreciation of the tyres.
(4) Maintenance of the tyres.
(5) Expenditure for petrol, oil, and grease.
B .— Costs independent of the kilometres run.
(1) In terest on the capital invested.
(2) Insurance.
(3) D river’s wages.
(4) Garage.
(5) Taxes.
(6) Depreciation for age.
(7) Supervision.
The manner in which these costs per 

kilometre run are obtained from the results 
of statistics is given below—

C'
A.—(1) Depreciation by usage, 70% y ,

where C' represents the cost of the lorry 
w ithout tyres and V represents the life of the 
lorry in kilometres.

(2) Expenditure for spare parts and
C'

maintenance, 35% y  x  c, where c repre

sents the factor of fatigue for the whole, the 
application of which will be shown further on.

C
(3) Depreciation of tyres, x  c',

T ransport of rubble for 1 km .— R etu rn  t 
Running loaded on a bad road 
R unning loaded on a good road 
R unning em pty  on a good road 
R unning loaded on a paved road 
T ransporting  20%  over ra ted  capacity

where C represents the cost of a set of tyres, 
c ' is a num ber proportional to  the fatigue 
factor obtained by dividing the maximum 
weight on the ty re by the weight recom
mended for the "tyre by the manufacturer, 
and 20,000 is the norm al life of the tyre in 
kilometres.

(4) Maintenance of the tyres,

30°° 20,000 X  C '
(5) Expenditure fo r petrol, oil, and 

grease—For petrol 1 kilom etre X price per 
litre of p e tro l; for oil and grease 20% of the 
expenditure for petrol.

B.— (1) Interest on the capital invested,

7°n ~ ------— -------- , where Co represents theKms. per year
to ta l cost of a lorry.

(2) Insurance, 5'75%

5-75 being an average 
practice.

Driver’s

Co
Kms. per year' 

figure obtained in

(3 ) wages,
Annual wages

Kms. per year’
,,, _ Annual rent
( ) arage, j^ms per year-

(5) Taxes, Annual taxes
Kms. per year’

(6) Depreciation for age,

20°'° V X Speed-
Annual cost(7) Supervision, Kms. per year’

W ith reference to  the depreciation of a 
lorry it is estim ated th a t it has to  be sold 
after a certain mileage at 10% of its cost, 
not taking into consideration the tyres. 
According to  w hat has been previously 
stated  a lorry will depreciate by 70% of its 
cost for usage and by 20% for age ; the latter 
item, which frequently is incorrectly included 
in the former, does not depend on the mileage

T a b l e  I
Brock Inter

White. Saurer. way. Republic. Federal. national.
y  0-399 0-361 0-360 0-287 0-374 0-242
. 0-252 0-315 0-282 0-234 0-306 0-229
. 0-353 0-311 0-253 0-209 0-265 0-215
. 0-250 0-266 0-238 0-175 0-245 0-188
. 0-235 0-228 0-162 0-260 0-162 0-185
. 0-409 0-400 0-423 0-359 0-418 0-312

150
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' a  set « itj 
■ t o  th e  fat 
the maxjr 
" '« g h t  rec 

;  manufacit 
! of th e  tu

K  oil, I 
'tre x  pri« 
ease 20°0 «■

'éital i ®

COSTS IN  DO LLARS
White. 

48,182-75 
40,497-00 
19,000 

146,000 
1-051 

47-2 
0-82

T a b l e  II  
(In  Chilean Currency.

Price, including tyres 
C —Price w ithout ty res 
Kilometres per year 
V—Life in kilom etres
1/Speed
Horse Power, when new 
c— 1 /life
65 kms. per day and  300 days per year 

C o s t s  p e r  K m .
A.— Costs dependent cm kilometres run.

C1.—Depreciation by usage— 70%  ÿ

2 .— Spares and m aintenance—

35%  y X  c .
3.—Depreciation of tyres—

— C-  X  C '20,000 x . . .
4.—Maintenance of tyres-—

0-1940

0-0800

0-2943

Saurer.
48,925-00
41,739-00
19,800

120,000
1-01

33-65
1-00

0-2440

0-1220

0-2750

A t par  ¿1 =  $40 
Republic. 
28,453-80 
22,724-00
18.500
94.500 

1-001
30-2 

1-27

Brockwaw
35,731-00
28,457-00
14,600

137,000
1-37

32-9
0-88

0-1460

0-0640

0-2776

0-1680

0-1070

0-2033

Ch.).
Federal.

28,126-00
22,956-00
16,800
97,500

119
40-25

1-23

0-1650

0-1020

0-2138

In tern’I. 
26,477-00 
21,297-00 
18,500 

100,500 
1-00 

31-2 
1-2

0-1490

0-0890

0-1863

30% 20,000 x  c ' ■ 0-0883 0-0825 0-833 0-0609 0-0641 0-0557

T o t a l 0-6566 0-7235 0-5709 0-5492 0-5449 0-4800
B .— Costs independent of kilometres run.

1.— In terest on capital invested—
CoJ O /  __  . ........

/0 Kms. per year
2 .— Insurance—

01910 0-1780 0-1670 0 1145 01105 0-1050

5-75% = ------—-------- .Kms. per year 0-1570 0-1460 0-1270 0-0940 0-0906 0-0863
r\ T'. , Annual wages o .—Driver s wages— ~Kms. per year
. ^  Annual rent4.— Garage—  ~ ---------------  .Kms. per year
_ „  Annual taxes5.— tax es—  ^ -------------Kms. per year
6.—Depreciation for age—

20< X s PL  .

0-2540 0-2340 0-3000 0-2580 0-2530 0-2550

0-0113

0-0113

0-0104

0-0104

0-0133

0-0133

0-0115

0-0115

0-0112

0-0112

0-0113

0-0113

0-0628 0-0720 0-0554 0-0555 0 0530 0-0481
_ „ Annual cost7.—Supervision— =7------------------Kms. per year 0-1000 0-1000 0-1000 0-1000 0-1000 0-1000

cost
vear

-predation ' 
has to  h 1 
0%  of i&{ 
;ion the f  
e en
e b y  70 V  
■age; the- 
ir re c tly * 1; 
Io n  the p

Kms. per v 
ire obtainei

sal wages 
per year'

T o t a l  . . . 0-7874 0-7508 0-7861 0-6450 0-6295 0-6170
G r a n d  T o t a l  ( w i t h o u t  p e t r o l ,  o i l ,  a n d

g r e a s e )  . . . 1-4440 1-4743 1-3570 1-1942 1-1744 1-0970

7,ltd
0-374
1-306 
'■265 
■245 
• 162 
4IS

Transport of rubble, half load over 
65 kms.

Cost of petrol, oil, etc. .
Grand Total, including petrol, oil, etc. 

Running fu lly  loaded over 65 kms.
Cost of petrol, oil, etc. .
Grand Total, including petro l, oil, etc. 

Running partially loaded over 65 kms. 
Cost of petrol, oil, etc. .
Grand Total, including petrol, oil, etc. 

Cost of transporting  rubble, half load 
over 65 kms. . . . .  

Cost of running fully loaded over 
100 kms. . . . . .  

Cost of running partia lly  loaded over 
100 kms. . . . . .

Average of the  three preceding costs 
Per ton-kilom etre . . . .

0-4150
1-86

0-3960
1-87

0-4150
1-77

0-3050 
1 -50

0-4200
1-59

0-2610
1-36

0-3720
1-82

0-3940
1-87

0-2980
1-75

0-2984
1-48

0-3725
1-55

0-2730
1-37

0-3480
1-79

0-3680
1-84

0-3705
1-83

0-2765
1-47

0-3450
1-52

0-2530
1-35

1-86 1-87 1-77 1-50 1-59 1-36

1-61 1-67 1-54 1-32 1-39 1-21

1-58 1-65 1-51 1-30 1 -36 1-19
1-68 1-73 1-61 1-37 1-45 1-25
1-14 1-16 1-08 0-92 0-97 0-64
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but on length of service and on the improve
m ents in construction introduced by the 
m anufacturers. For a m otor-lorry of normal

speed (represented by Norm ai speeq =  *)
C'

the depreciation per kilometre is 20% y

but for a lorry of abnorm al speed the
C' 1

depreciation would be 20% y  X gpee(p

because the life, in years, varies in inverse 
ratio  to  the speed.

Relative values.—To make a com parative 
study it is convenient to  express all values in 
term s of the least. Thus, for example, in 
dealing with the fatigue of a piece it is 
assumed th a t the piece which gives the least 
result is taken as the basis for the others and 
is assumed to equal 1. The fatigue of the 
other pieces m ay then be expressed in term s 
of this value and will show the percentage 
by which they are greater than  the basic 
factor.

Referring to  the speed, which has been 
discussed above, th is is calculated as follows : 
The average useful times of a series of tests 
are obtained and divided by the least, and 
the reciprocal of the result obtained is called 
the speed.

Kilometres per year.—For a m otor-lorry 
working under norm al conditions statistics 
show th a t 20,000 kilometres is the average

run per year. M ultiplying th is figure by the 
speed, as obtained above, the  kilometres run 
per year are obtained for the  lorry.

Factor of fatigue fo r  the whole and the life 
in  kilometres.— The  factor of fatigue of the 
whole is equivalent to  the average of the 
fatigue values of the most im portant parts 
of the lorry ; for heavy lorries, owing to 
there being less vibration, th is is estimated as 
being 30% less than  th a t calculated. The 
relative value of the  life of the lorry is taken 
as being equivalent to  the reciprocal of the 
factor of fatigue of the whole.

The life in kilometres of an average lorry 
is taken as being 120,000 kilometres. This 
figure m ultiplied by the reciprocal of the 
fatigue factor—i.e., by the relative value of 
the life of the lorry— gives the life in kilo
m etres of any special type of lorry.

Consumption of Petrol.— In Table I con
sum ption of petrol in litres per kilometre is 
given for six different m akes of motor-lorry.

Finally a table of costs is given in Table II( 
which summarizes the previous items, and 
from this table it will be seen th a t the cost 
per kilometre is calculated on the basis of 65 
kilometres and 100 kilometres run per day 
with half and full loads. The cost per ton- 
kilometre is calculated on the assumption 
th a t the lorry works for equal periods in the 
transport of half-loads of rubble over 65 
kilometres per day and running with half 
and frill loads over 100 kilometres per day.

LETTER t o  t h e  EDITOR
“ The A m erican D ebt ”

S i r ,—Your editorial on the American Debt 
in the January  issue prom pts me to  write to  
you. I do this with hesitation, but in memory 
of my own service in the position you fill and 
memory of m any kindnesses I received while 
a resident of your country or other parts of 
the great Commonwealth of British nations.

May I say first th a t I th ink no public dis
cussion of this subject should be attem pted 
which is not designed to be helpful and to 
clear away difficulties ra ther than to  stiffen 
opposition. W ith th a t in view I venture to 
take issue w ith you on a few points, because 
I th ink your editorial assumes a state of facts 
which does not exist or fails to  take account 
of American public opinion th a t m ust be 
considered. For example, granted freely th a t 
you are right th a t “ there would seem to  be 
no two opinions on the point th a t under the

conditions now ruling both creditor and 
debtor nations are adversely affected,” why 
then is it “ incum bent on the U nited States ” 
rather than  on “ both creditor and debtor" 
to come to  some settlem ent ? Isn ’t  it a new 
notion th a t a creditor should settle with a 
debtor ra ther than  the reverse ? And if we 
are both interested why this objection to 
discussing all the circumstances ?

I t  is our belief, though I really believe 
American opinion is open to  conviction on it, 
th a t settlem ent of the debts is bu t one element 
in the present world impasse. If we are asked 
to  accept your opinion on th is one element 
why should you not a t least consider ours as 
to others ? Are you so sure th a t debt settle
ment will clear up our difficulties ? While 
tha t has been alleged frequently no such 
array of facts has as yet been presented as 
has convinced American opinion. With the 
best will in the world to  believe it, I may say 
tha t so far I have not myself seen the reasons 
for doing so. If Americans can be convinced
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that giving up the debts will cure the depres
sion they are clear headed enough to see that 
the cost will be much less than present losses, 
but is there any reason why those who 
urge this should not present convincing 
arguments ?

As to the facts regarding the debts, your 
Government and others have been scrupulous 
in never contesting their validity. Your 
editorial, however, reflects an opinion rather 
widespread outside our country, but held only 
by a small m inority here, to the effect tha t 
they do not constitute a moral claim because, 
as you phrase it, America “ paid mainly with 
dollars, whereas the other countries paid 
mainly with lives.” This, of course, can only 
stand on the basis th a t it was our fight from 
the first as much as yours. As to this, I can 
only say tha t even now, over eighteen years 
after the beginning of the war and after most 
active and persistent propaganda to convince 
us of your point of view, American opinion 
is in vast m ajority unconvinced. The alter
native opinion is tha t Europe as a whole 
failed so to conduct its affairs as to keep the 
peace and tha t only after two years of war, 
as a result of more and deeper invasion of our 
rights by one set of participants than  by' the 
other, we were forced to take sides to restore 
peace. When we did th a t we withdrew 
claiming none of the spoils, whereas I believe 
each of our allies came out with enlargements 
of area and position to offset in some small 
way their losses. We even found they had 
made secret agreements among themselves 
as to division of territory which blocked the 
carrying out of such ideas as we had of the 
establishment of general peace. We may not 
be wholly right in this point of view, bu t it is 
the one held here so completely th a t as wise 
negotiators you should know it and reckon 
with it. I t  is useless to assume tha t we, as 
a nation, will accept the other.

In another regard European opinion is 
misinformed. It is not true th a t all the 
money our Government loaned was spent in 
this country, in fact, whatever m ay be the 
technical position, and I believe I am  right 
even as to that. A considerable amount of 
tha t advanced to the British Government 
was used to  peg the pound so th a t, for 
example, a smaller number of pounds was 
spent in neutral countries than would other
wise have been necessary. I am also under 
the impression, and the public here believes, 
th a t we actually furnished at times credits 
abroad. If we are all wrong as to  this it 
would be a useful thing to clear up. Other

things which enter into our judgment as to 
the moral value of the debts are such circum
stances as th a t European governments 
purchased here food and other supplies giving 
our Government notes and then sold the 
supplies, a t times a t a profit, to their own 
people and received cash. Another is the 
circumstance th a t all purchases made by 
our allies in our m arkets were made at the 
same non-commercial price our own Govern
ment paid, whereas when we came to buy we 
only obtained the same prices, as in the 
famous case of jute bags for shipping grain, 
after strenuous representations if a t all. 
Another is th a t whereas our allies paid us 
in notes we paid them, when we supplied our 
soldiers abroad through their own money, 
with cash.

There have been m any proposals to wipe 
out the notes, but I  do not remember ever 
hearing one to  first offset the cash we paid 
out in Europe. You mention the fact th a t 
your Government became responsible for 
various credits made to other allies, but 
apparently you are unaware of the fact tha t 
in passing on these credits they were loaded 
with increased interest charges or political 
concessions to such an extent th a t our 
Government felt obliged to insist on being 
allowed to lend its money direct. Finally, 
our opinion as to the debts is influenced by 
the fact that on the basis of present values— 
and mining engineers especially need no 
argument as to the validity of such a basis— 
in our settlements with our allies we indirectly 
did free them  from all but post-Armistice 
debts, even including those incurred in taking 
up on m aturity  loans made here in the private 
m arket before we entered in the war. I make 
haste to add tha t I am not sure this concession 
was fully equal to  the war loans in the case 
of your Government ; but in general the 
whole bother is not about war loans in fact, 
but about post-war reconstruction loans.

It is also to  be remembered tha t the settle
ment was based upon “ capacity to pay ,” 
which is the normal basis of settlement when 
a debtor finds himself involved. If Europe 
is able to pay we see no reason why we should 
as individuals pay taxes to  retire bonds floated 
to furnish mone}^ to Europe. If Europe is not 
able to pay th a t is another m atter, and 
American opinion is entirely agreeable to 
reconsideration at any time of the facts as 
to tha t. If, still, Europe is able to pay but 
chooses not to  do so, th a t is still another 
m atter, and there has never been any sugges
tion of an attem pt to collect by force. How
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ever, a debtor who can pay but will not may 
well find, as Russia has, it very difficult to 
establish his credit again. I have sometimes 
wondered whether a default frankly adm itted 
to  be such m ight not be the best solution. 
Such a term ination of inter-government war 
debts would, I believe, operate to  localize 
any future wars, for what people would buy 
securities to finance such a war with such 
a precedent ?

May I say just a word, too, as to  some of 
the things we th ink you might fairly sit down 
and discuss with us while the talking is going 
on. To put it badly, I have never seen just 
why I, as an individual, should be taxed to 
support the French Army or the British Navy, 
however useful they m ay be. Yet if either 
government spends its money on such things 
it obviously lacks by so much the money to  
pay its debts and up go my taxes to make up 
th a t deficit. Forgetting the French Army, 
our point of view as to your Navy is this : 
However much we may fail for a time to build 
up to your standard—and the failure is due 
to  a desire not to  rush m atters and in hopes 
still of persuading you to come down a bit— 
few things are more settled as a m atter of 
public policy than th a t we shall have a navy 
second to none. A lot could be said as to  how 
th a t comes about, bu t you m ay take my word 
for it th a t th is is so. To us the im portant 
thing is th a t the two fleets shall be equal and 
except for cost the absolute size is not impor
tan t. Certainly two much smaller fleets, with 
the will to work together and a friendly 
public opinion to enforce th a t being done, 
would be ample to take care of any th ird  
disturbing element. As we see it, you might 
well cut your Naval costs as much or more 
than  your agreed annual paym ent to  us, keep 
the money a t home, and by thus allowing us 
to save an equal am ount we would get the 
compensation for the debt and both nations 
would benefit. We do not presume to insist 
this be done before debts be considered, but 
we see no adequate reason why debts must 
be wiped out w ithout compensation before 
you consent to consider such settlements. 
W ith the superb record of ability as traders 
th a t the British have built up, we fail to 
understand their disinclination to enter 
a conference even with Yankees w ithout 
prior assurance th a t they shall have their 
own way. However, I suppose th a t is just 
another instance of the  ways of diplomats 
and is not to be taken seriously. If you do 
take it so, you are bound to fail and th a t 
would be a great pity, since it is so im portant

for the peace of the world th a t our two peoples 
should see eye to  eye as far as possible. My 
desire th a t this should come about is my 
excuse for w riting you on th is non-technical 
m atter a t  such length and, in spots, so 
provocatively. You are welcome to use any 
of this m aterial as you like, bu t my main 
purpose has been th a t you should see how 
it looks to  a sincerely friendly American.

H . F o s t e r  B a i n .
New York City.

February 13, 1933.

BOOK REVIEWS
The G enesis of the D iam ond. By A l p h e u s

F .  W il l ia m s . T w o  volumes, cloth, 
octavo. 636 pages, illustrated. Price 
84s. London : E rnest Benn, Ltd.

I t  is particularly  appropriate that 
Mr. Alpheus Williams should have crowned 
his distinguished career as general manager 
of the De Beers Consolidated Mines with the 
publication of these two sum ptuous volumes. 
For over th irty  years the problems connected 
with the origin of kim berlite pipes and their 
rich and varied contents have engaged his 
a ttention to such purpose th a t not only has 
he made unrivalled collections and innumer
able field observations, bu t in addition he has 
given up much of this time to laboratory 
research bearing on the subject. Moreover, 
he has played a leading part in stim ulating 
other workers to lend their technical skill 
and contribute their results to  the 
accumulated wealth of knowledge now so 
handsomefy made available. The petro- 
graphic investigations have involved the 
study of over five hundred thin sections, 
m any of which have been described by 
Professor C. G. Cullis. Special mention is 
also made of Mr. J. Parry, chief chemist to 
the De Beers Company, who has provided 
an invaluable suite of chemical analyses 
of the chief rock-types and minerals occur
ring in the diamond pipes.

The book is lavishly enriched with 
illustrations. Among the m any beautiful 
plates well over a hundred are devoted to 
photomicrographs of kimberlite and its 
inclusions and of these twenty-six are very 
effectively reproduced in colour. The 
diamond itself and its various stages of 
growth are illustrated by another long 
series of finely-executed photomicrographs. 
Mr. Williams is not only a persuasive w riter
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but also a photographer of unusual taste 
and skill.

The book opens with a chapter on 
present-day methods of diamond mining 
and recovery. The next eleven chapters, 
overflowing into the second volume, are 
devoted to kimberlite and its origin, every 
significant aspect being exhaustively dealt 
w ith : Occurrences ; geology; pipes and
fissures and their origin ; physical and 
mechanical changes; chemistry and 
petrography; accidental and cognate 
inclusions. The theme progresses through 
a rich variety of topics with leisurely 
thoroughness and, despite the frequent 
holding up of the evidence or argument by 
long citations from other authors th a t are 
not always worthy of inclusion, there are 
many sections packed with newly-recorded 
data and inferences therefrom tha t amply 
repay careful study.

There can be no reasonable doubt tha t 
the parent magma from which kimberlite 
and its cognate inclusions were derived 
was of very deep-seated origin, but the 
author’s contention that the kimberlite 
magma occupied reservoirs of continental 
dimensions underlying the basaltic layer 
seems to be inconsistent with his view tha t 
kimberlite was produced from the residual 
magma that remained after the solidification 
of the rocks forming the peridotite layer of 
the lower part of the crust. The production 
of a residual magma implies differentiation, 
which in turn implies separation of crystal 
phases from fluid. It is difficult to believe 
that there could be any effective separation 
under the conditions of high viscosity tha t 
would obtain at depths below the basaltic 
layer. Now there is much evidence tha t 
kimberlite does represent a residual magma. 
Its peculiar geochemistry, its spectacular 
association with the products of gas 
explosions, and the low tem perature of the 
magma that rose into the pipes all point 
irresistibly to this conclusion. I t  may 
therefore be worthy of consideration tha t 
the main differentiation of the parent magma 
took place, not a t the base of the crust, 
but in the network of fissures by which the 
crust was shattered before the pipes were 
blown through to the surface.

There is definite proof tha t many of the 
pipes were occupied by fragments of the 
superimposed stra ta  before the kimberlite 
magma rose up and incorporated them. 
This suggests tha t the gases concentrated 
in the residual magma by the progressive

crystallization of ultrabasic aggregates 
gradually accumulated above the magma 
until their internal pressure became adequate 
to perforate the crust in an explosive out
burst. The author considers th a t a t least 
the upper part of the fissures on which the 
pipes are situated were also produced by 
this process and tha t pipe formation was 
only fissure enlargement within a few 
thousand feet of the surface. I t  is of interest 
to observe th a t pipe formation, even from 
such limited depths, implies the operation 
of pressures a t these depths th a t are of the 
same order as the dead-weight pressure that 
would be exerted at the base of a crust 
100 km. thick. I t  m ay well be, therefore, 
th a t the high pressures implied by the 
crystallization of diamond and the minerals 
of eclogite were to an im portant degree 
inherent in the kimberlite magma itself 
and were not necessarily a function of great 
depth, as has generally been assumed. This 
conception m ay possibly account for the 
remarkable fact th a t the kimberlite occurring 
in narrow fissures has been universally 
found to contain but few diamonds. There 
is generally a steady decrease in yield with 
decrease in the width of the fissure. More
over, the diamond content varies as between 
one mine and another, and even between 
different parts of the same mine, in respect 
of quantity, colour, and crystallographic 
development.

The tentative explanation of this variation 
in character and impoverishment in depth 
given by Mr. Williams is on the following 
lines : Crystallization of carbon into diamond 
started on a limited scale a t the time when 
the plutonic rocks now found as cognate 
inclusions were solidifying. In the residual 
magma then left the conditions for diamond 
formation became more favourable owing 
to the growing concentration of carbon 
compounds, the crystallization of diamond 
reaching its maximum before the ascent 
of this part of the magma into the fissures 
and pipes. This enriched portion “ in turn 
rose and intermixed with semi-plastic magma 
already filling the pipes.” The reviewer 
fails to understand how this process can 
account for the fact tha t all mines become 
poorer in depth. He prefers to consider the 
hypothesis tha t the diamond crystallized 
for the most part a t depths near the level 
from which the pipes were afterwards opened 
out, the environment being one in which 
volatile carbon compounds were abundant 
and gas pressure was extremely high.
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Mr. Williams clearly dem onstrates th a t the 
diamond crystallized at the same time as the 
porphyritic crystals of olivine, enstatite, 
garnet, chrome-diopside, phlogopite, and 
ilmenite and was transported w ith these 
crystals by the magma th a t later solidified 
as a fine-grained m atrix  of mica and olivine. 
He considers tha t the whole complicated 
network of fissures th a t existed beneath 
a vast area of South and Central Africa 
represented the channels through which 
the kimberlite magma passed from the 
deep-seated reservoir to the surface. The 
pipes naturally  became the chief outlets, 
bu t they are not, according to Mr. Williams, 
to be regarded as volcanic necks th a t served 
as the feeders of former volcanoes. The 
validity of this view depends, of course, on 
the definition of a volcano. There are 
good reasons for surmising th a t the com
paratively recent explosion craters of 
Uganda provide a picture of w hat the surface 
phenomena were like (see Quart. Jouvn. Geol. 
Soc., 1932, p. 370).

In  the course of his detailed study of the 
cognate inclusions Mr. Williams devotes 
much attention to the eclogite problem. The 
petrographic descriptions and the m any new 
analyses th a t are made available constitute 
an im portant contribution to this con
troversial question. I t  is concluded tha t 
“ the bulk of evidence is in favour of these 
particular inclusions being all of igneous 
origin and genetically related to the magma 
from which kimberlite was derived.” The 
possibility of accidental inclusion of m eta- 
morphic eclogites is not denied, bu t such 
types are thought to be rare. I t  should be 
recognized, however, th a t the evidence 
cannot yet be regarded as conclusive. In 
collaboration with Professor F. Paneth 
the reviewer is a t present investigating this 
problem by a new method which seems 
likely to  lead to positive results. By 
estimating the ages of eclogite inclusions, 
using the accumulation of helium within 
them as the criterion, it should be possible 
to decide whether a given inclusion is of the 
same age as the kimberlite and therefore 
cognate with it or considerably older than 
the kimberlite and therefore accidental.

In  Vol. II  Mr. Williams gives a very full 
account, enriched with much new data, of 
the varieties and characteristics of diamonds, 
their crystallography, physical properties, 
chemical composition, etc., in the course of 
which he discusses the origin and growth of 
the diamond. The section on genesis contains

a good sum m ary of the various hypotheses 
th a t have been pu t forward, bu t little is 
added to the conclusions already reached in 
the chapter on the origin of kimberlite. 
In  view of the title of the book and the 
importance of the subject a chapter 
system atically devoted to  the origin of 
diamond would have been specially welcome.

The work concludes w ith a long and 
well-illustrated chapter on the diamond- 
bearing alluvial gravels of South Africa. 
Mr. W illiams’ close association w ith the 
amazing discoveries made in recent years, 
his intim ate knowledge of the whole territory, 
and his personal acquaintance with the 
leading geologists and prospectors con
cerned have enabled him to make a con
tribution of unrivalled au thority  to  one of 
the most fascinating aspects of the 
distribution of diamonds, one which 
is im portant geologically as well as 
economically and full of hum an interest 
besides.

Differences of opinion as to  preferred 
hypotheses are of little  consequence at this 
stage of our knowledge ; the facts abide, 
though their explanation still eludes us. 
I t  is the outstanding m erit of Mr. Wilhams’ 
book th a t it places on record a vast collection 
of pertinent facts th a t have hitherto  not 
been available. The volumes themselves 
are magnificently produced and both  author 
and publishers are to be congratulated on 
the issue of a work th a t is thoroughly worthy 
of the dignity of its subject.

A r t h u r  H o l m e s .

P hosphat-N itrat. By Dr. O t t o  S t u t z e r  
and Dr. W. W e t z e l .  Paper covers, 
390 pages, illustrated. P rice : paper
covers, 32 RM. ; cloth, 34 RM. Berlin : 
Gebriider Borntrager.

This is one of a series of volumes dealing 
with the chief non-metallic minerals 
published under the general editorship of 
Professor O tto Stutzer, who is responsible 
also for the first part of the present volume 
on phosphates. The first volume of the series 
dealt with graphite, diamond, sulphur, 
phosphates ; Volume 2 w ith coal and the 
geology of coalfields ; and Volume 3 with 
oil and oil fields.

The part dealing with phosphates, pages 
1 to  293, is a second edition of w hat was 
published in Volume 1 in 1911. I t  has been 
largely rew ritten and much extended and
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includes a valuable new chapter on 
phosphates in Russia contributed in part 
by Professor Granigg-Loeben. The first 54 
pages are concerned with various phosphate 
minerals, their mode of occurrence and origin, 
their exploitation and m arketing ; pages 55 
to 293 give a detailed description of the chief 
phosphate deposits of the various countries, 
this whole section on phosphates being 
illustrated with 93 clear reproductions and 
well annotated.

Nitrates, by Professor Wetzel, of Kiel 
University, a well-known specialist on this 
subject, occupy pages 297 to 369, with 
18 illustrations. This part is on much the 
same plan as that adopted for phosphates 
and, like the latter, it contains a good deal 
of reliable and detailed information not 
hitherto published. Two folders—one a map 
of Chili showing the location of the chief 
nitrate deposits, the other of 24 sections of the 
nitrate field of Prosperidad, Toco—and a full 
bibliography of the most recent literature 
on the subject complete one of the most 
authoritative accounts of nitrate minerals 
and the nitrate fields of the world tha t has so 
far been published.

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

Petrography and Petrology : a Textbook.
By Prof. F. F. G r o u t . Cloth, octavo,
522 pages, illustrated. Price 30s.
London : McGraw-Hill Publishing Co.

The two-fold title describes the general plan 
of the book, which proceeds from systematic 
description to the more exacting problems of 
interpretation. R ather more than half the 
text-m atter and illustrations is devoted to 
igneous rocks ; the rest is about equally 
apportioned between the sedimentary and 
the igneous rocks. Criteria of rock-types and 
copious synopses of fact are tabulated  at 
frequent intervals and the main theories 
concerning genetic and other processes are 
stated and discussed. A list of selected 
readings and a set of determ inative tables 
form a useful appendix. The author is con
servative with regard to nomenclature and 
labours no personal views ; he assembles the 
liberal equipment necessary for a rational 
interpretation of field-observations and 
laboratory data.

The book embodies an astonishing amount 
of information, which is well and clearly 
presented. The ' “ live ” work on which 
modern petrology is based has been zealously

abstracted from a wide range of geological 
and mining literature and is made accessible 
w ithin the limits of a single volume which 
will commend itself to  petrologists and 
mining geologists alike. Not unnaturally, 
mild exception m ay be taken here and there 
to  relatively minor points—e.g., the grouping 
of theralites and essexites with the diorites ; 
the omission of trondhjem ites ; the presumed 
obsolescence of the term  “ porphyrite ” ; a 
three-fold (and inconsistent) definition of 
malchite and some inadequacy in the tre a t
ment of the sedimentaries.

A. B r a m m a l l .

A F rench-E nglish  Vocabulary in Geology 
and Physical Geography. By G. M.
D a v is . Cloth, octavo, 140 pages. Price 
6s. London : Thomas Murby and Co.

I t  is the common experience of English 
geologists, when reading French geological 
literature, to  be puzzled not by the strictly 
scientific term s in th a t language, taken for 
the most part from Greek and Latin sources, 
but by commonplace words used in a semi- 
technical sense, the precise meaning of which 
in their geological application is often not 
included in technical dictionaries. The 
author, who is Reader in Geology at Birk- 
beck College, University of London, has 
solved these difficulties with conspicuous 
success. He has omitted words which differ 
bu t little from their English equivalents 
and thus present no difficulty, but has 
included a host of words innocently English- 
like in spelling but very different in meaning. 
Magnesite is not magnesite but meerschaum 
and inhabité is the opposite of inhabited ; 
scores of such words are included, together 
with mining, stratigraphical, and other terms 
not so clearly and correctly explained in 
any previous publication with which the 
reviewer is acquainted.

The m ajority of English readers of French 
literature dealing with geology, mining, and 
physical geography who neglect to provide 
themselves with this very helpful little book 
will waste a good deal of time in consulting 
voluminous technical dictionaries, often 
without obtaining the precise information 
they require.

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

S * “ Copies of th e  books, etc., m entioned under th e  
heading “ Book Reviews ” can be ob tained  
through the  Technical Bookshop of The M ining  
Magazine, 724, Salisbury House, London, E.C.2.
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NEWS LETTERS
J O H A N N E S B U R G

February 2.
Gold M ining Industry’s New P o licy .—

South Africa having departed from the gold 
standard the Transvaal gold mines are now 
obtaining in local currency a much higher 
price than formerly for their production. 
Many im portant questions and problems 
arising from the new situation have been 
receiving careful a ttention  from the Chamber 
of Mines. I t  is believed th a t under the new 
conditions a new mining policy will be 
evolved under which ore th a t previously 
had to be regarded as unpayable will be 
brought into profitable production. Inability  
to raise sufficient fresh capital to sink 
additional deep-level shafts and for other 
m ajor purposes has been a serious factor in 
limiting the scale of operations, restricting 
the exploitation of less promising reefs and 
areas and curtailing the prospective life of 
various mines. I t  is certain th a t m any 
programmes of capital expenditure can now 
be contem plated by ear-m arking for the 
purpose a proportion of the increased profits 
th a t should be earned in the future. After all 
such measures have been taken the pro
portion of profits available for distribution 
as dividends should show a substantial 
increase. In general, the attractiveness of 
mining investm ents will be enhanced. Fresh 
capital for mining and, indeed, for all 
industrial enterprises will, in consequence, be 
more readily forthcoming, so th a t general 
expansion and a great enlargement of the 
scope for employment m ay be anticipated. 
The increased price of gold should give a 
fresh and much more favourable lease of life 
to the large and small gold mines in the 
outside districts and greatly  stim ulate 
interest in the undoubted gold mining 
possibilities of the Klerksdorp, Heidelberg, 
and other areas. The higher prices in local 
currency now obtainable for their exported 
products m ust also m aterially improve the 
outlook for all other branches of mining. 
Diamond, coal, and base m etal enterprises, all 
of which have suffered either a suspension or a 
contraction of operations, will be able to 
consider a resumption or expansion of pro
duction to a degree th a t, a t the least, will 
make an im portant contribution tow ards the 
improvement of the economic situation and 
the relief of unemployment.

W estern Rand E xtension .— It is under
stood th a t Dr. Nel, a senior m em ber of the 
Geological Survey, has been specially detailed 
by the Government Mining Engineer to keep 
in touch w ith developm ents on the  Western 
Rand Extension and, when the drilling pro
gramme is completed, he will furnish a report 
to his departm ent reviewing the company’s 
operations and its prospects. Unpublished 
field notes and other d a ta  obtained in the 
area of the W estern R and Extension have 
been placed at the disposal of the engineers 
and experts of the New Consolidated Gold 
Fields by the Geological Survey. This 
inform ation was on file in m anuscript form 
a t Pretoria and was offered as an earnest of 
the practical help which the State desires to 
afford in opening the new field. Besides his 
work of inspection Dr. Nel has for some time 
been engaged on the preparation of a highly 
im portant aid to prospecting— a new sheet of 
the Geological Survey m ap of the Union. 
H itherto  the South-W estern Transvaal has 
been inadequately investigated from this 
point of view and the need of a fresh sheet 
has become urgent since the extension was 
identified. An area lying roughly around 
Klerksdorp, Potchefstroom , and Venters- 
dorp, about 100 miles square, is included in 
the new diagram, which is likely to be 
completed during the year. Additions 
covering the country  down to Parys will 
follow.

West W itw atersrand A reas.—The bore
hole which is being pu t down on the West 
W itw atersrand Areas’ farm  Venterspost has 
passed through the dolomite and is now in 
the amygdaloidal diabase overlying the 
W itw atersrand form ation. A nother bore
hole was started  recently  on one of the farms 
over which the com pany holds an option. 
Venterspost is one of the farms of 
the W estern Areas block. The mineral 
rights of this block were purchased from 
Messrs. Donaldson and Carlis for £220,000.

W itpoort No. 14.— It is understood that 
in the event of the prospecting operations on 
the South African Land and Exploration 
Company’s portion of the farm  Witpoort 
No. 14 disclosing encouraging values it will 
be worked as a separate entity . W est Springs’ 
and Brakpan Mines’ haulages have reached 
the boundary of W itpoort and can be 
expeditiously extended into the property. 
Signs of im provem ent in the southern portion 
of the W est Springs mine will no doubt 
play a big part in deciding the question of 
completing the No. 2 shaft (which was
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discontinued at 3,000 feet) a t an early date. 
In the south-west portion of the mine 
another bore-hole has yielded highly payable 
results.

Platinum  in Rhodesia.—T hirty  blocks 
of platinum  claims have recently been pegged 
and registered in the Gatooma district, 
Southern Rhodesia, by Mr. McD. Stokes, an 
experienced miner. The claims are located on 
the Umsweswe River, about four miles west of 
Devon Farm. When the Transvaal platinum  
boom had reached fever point there were 
reports current of rich deposits of the metal 
in the Belingwe area and the Southern 
Rhodesian Government gave financial 
support to an investigation at th a t time, 
but nothing came of it, though thousands of 
claims were pegged.

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

Cariboo.—The situation in regard to  claim- 
staking in the Barkerville area is described 
as having reached fever heat. Claims are 
being located on the snow with little regard 
to overlapping on the off chance of picking 
up fractions that may have been overlooked. 
The sudden burst of activity  th a t has 
developed during the past few months is all 
the more remarkable when it is remembered 
that the operations of Cariboo Gold Quartz 
Mining Company, upon which all interest 
centres, have been in progress for some years 
and some at least of the results upon which 
the new optimism for lode-mining prospects 
in the area are based were published a year 
ago. Pending receipt of advices as to  the 
results obtained by the Cariboo Gold Quartz 
Mining Company since regular milling opera
tions were commenced a m onth ago it can 
only be reported th a t work is proceeding and 
that, according to the management, the 
treatment plant is giving satisfaction. The 
stages by which this property has reached 
production are more or less unique in tha t 
no sufficient reserve of positive ore is reported 
to have been blocked out and the claim of 
development is based upon a remarkable 
succession of discoveries by which this 
deficiency is adjudged to be offset to a 
competent extent. Burns Mountain Gold 
Quartz Mines, Ltd., has been formed to 
acquire properties situated on the southern 
slope of Burns Mountain. The claims include 
the old Perkins location and cover vein 
occurrences upon which the largest amount

of underground development in the Barker
ville area was done, when lode-mining was 
first thought of. In 1878 J. B. Beedy, of 
Lightning Creek, is reported to have obtained 
encouraging results from oxidized outcrops 
and later a considerable am ount of tunnelling 
work was carried out by the Burns Mountain 
Quartz Mining Company, but this work was 
abandoned and subsequent activity was 
again confined to  the outcrops and to shallow 
workings. The present owners of the 
property opened up some of the old tunnel 
workings recently and discovered veins with 
sulphide mineralization carrying gold values. 
With the proof of gold values in the sulphide 
zone the conditions on this property would 
appear to be a repetition of those encountered 
in the Cow Mountain developments and 
represent a good prospect. The property of 
the Cariboo Yankee Gold Mining Company, 
situated on Yanks Peak, lying to the south
east of the Barkerville area proper, has been 
the subject of various reports. A number of 
veins are known to occur and a considerable 
am ount of surface exploration has been 
carried on in former years. Three tunnels 
were also driven for distances of approxi
m ately 100 ft. each on individual veins and 
some high assays have been reported. It 
has been reported th a t the present company 
will carry out a scheme of deep development, 
but it is suggested th a t more careful examina
tion of the surface exposures might be 
advisable in the first instance. Yanks Peak 
lies in the interm ediate mineralized zone as 
described by the resident engineer, which 
includes Burns Mountain.

Bridge R iver.—The report of George A. 
Clothier, resident engineer for the district, 
confirms the opinion th a t the Truax Creek 
discovery is of more than  ordinary im port
ance. In particular, Mr. Clothier states tha t 
there is no doubt th a t the mineralization is 
related to an intrusion of diorite as is the 
case with the proved ore-bodies of economic 
importance on the Pioneer and Bralome 
properties. Weight is thus given to  the 
suggestion of an extension of the somewhat 
restricted area of this goldfield as heretofore 
defined. While the property is in the prospect 
stage, with very little effective prospecting 
or development—and snow conditions at the 
tim e of Mr. Clothier’s examination prevented 
any detailed study of geological conditions— 
the occurrence as exposed has the ear-marks 
of an im portant deposit. There are said to 
be two converging veins, on one of which two 
cuts have been made within a distance of
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about half a mile exposing widths of 
5 ft. 10 in. and 8 ft. 6 in. over which 
samples were taken th a t assayed around 
$18 per ton. The other vein, upon which 
practically no work was done, shows 
free gold in the decomposed outcrop and 
arsenopyrite carrying high values is found in 
both veins. The property has been acquired 
by Truax Gold Mines, Ltd., a subsidiary 
organization of a company operating in the 
upper Cadwallader Creek area. The report 
of the resident engineer discloses the fact 
th a t development work carried on by Bridge 
River Exploration Company on the California 
property included the driving of a tunnel 
on the vein for a distance of 492 ft., with 
several cross-cuts to establish its w idth. 
According to the management these cross
cuts proved the vein to  be from 10 ft. to  27 ft. 
wide. I t  is understood th a t a second drive 
is to be run a t a further depth of 200 ft. on 
the vein and it would appear th a t a very 
considerable tonnage is in course of being 
blocked out. So far as is known, the values 
of this body of quartz have been found to  be 
consistently low and it has yet to  be proved 
th a t the deposit represents an economic 
proposition on a sufficiently large scale of 
operations.

Nelson.—The acquisition of the Venus- 
Juno-A thabasca properties by Noble Five 
Mines, L td., has been announced. I t  will be 
remembered th a t the Venus and Juno groups 
have been under operation by leasers, by 
whom effective work was done in opening up 
new possibilities for the development of ore 
reserves. Continuation of the ore-bodies 
beyond the limit of the old workings was 
proved by surface exposures and persistence 
of the Venus vein in depth is indicated by 
the results of samples taken along the floor 
of the 8th and lowest tunnel level of the 
mine. I t has been pointed out also th a t the 
deeper development of the vein system might 
be advantageously undertaken from the 
Athabasca ground and on th a t account 
alone the amalgamation of the three 
properties in the  negotiations th a t have been 
completed is regarded as affording good 
promise. Noble Five Mines, L td., has decided 
to enter the gold mining field ra ther than 
continue to  wait for better prices for silver 
and lead. The company acquired the Noble 
Five and Surprise groups in the Slocan in 
1928, after the former property had been 
extensively developed and equipped with 
a treatm ent plant by the late Hon. James 
Dunsmuir. Almost immediately after the

purchase of the mine an ore-body was encoun
tered in continuing an abandoned drive on 
the 18th cross-cut level, upon which great 
hopes were based. This discovery was on 
the Deadman vein and was described by the 
resident engineer as justifying anticipations 
of great importance, as the ore-shoot was 
opened up well w ithin the heart of the 
m ountain and in virgin ground. The 
expectations of profitable operations, how
ever, were not fulfilled up to  the tim e tha t the 
decline in m etal prices forced the cessation 
of all work in the Slocan silver-lead district 
and the intensive development and construc
tion work of the company was stopped. It 
is understood th a t a plan of vigorous develop
m ent on the newly-acquired gold properties 
will be commenced im m ediately and if the 
results come up to  expectations a mill will 
be erected. I t  is hoped th a t the properties 
m ay be brought into production on a basis 
of about 50 tons per day milling capacity 
before the end of the year. According to 
returns, past production from the three 
mines was valued at a  to ta l am ount of over 
$700,000 from about 25,000 tons of ore 
treated. I t  is claimed th a t a t th a t time 
the tailing losses were very heavy and that 
inadequate treatm en t was one of the main 
causes of the failure to  operate successfully.

Sheep Creek.— Returns from the first 
m onth’s operation of the new mill a t the 
Reno are estim ated a t a value of $21,000. 
This is considered to  be an entirely satis
factory performance, in view of the allowance 
th a t m ust be made for values locked up in 
the cyaniding circuit, of the fact th a t ore of 
a lower grade than  the average was fed to the 
mill for the initial operations, and of the 
extremely unfavourable snow conditions that 
were bound to affect efficiency in all depart
m ents of the new equipm ent. The mill was 
tuned in gradually and has been brought 
up to  a capacity of 75 tons per day, which 
will be increased shortly. A considerable 
increase in production is expected for the 
current m onth.

Lardeau.—The hydro-electric installation 
for the operation of the amalgamated 
properties on Lexington m ountain th a t have 
been acquired by Meridian Mining Company 
has been completed and active development 
has been commenced. The construction 
work, which is to  provide 1,000 horse power, 
has been tested under full pressure. The 
Eva, Cholla, Oyster-Criterion, and Lucky 
Boy groups th a t are included in this com
bine were responsible for a  considerable
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production from former operations, but on 
account of the low grade of the ore the 
individual working of the several properties 
was not found to be profitable. I t  is hoped 
that, with the excellent facilities th a t exist 
for cheap development work, a sufficient 
tonnage may be blocked out to  warrant 
operations on a scale th a t will perm it of 
low costs and it is understood th a t the 
company hopes to  proceed will mill construc
tion work later in the year.

Boundary.—Payment of a dividend to 
shareholders in Highland Lass, Ltd., was 
decided at a recent meeting of the directors 
a t Kelowna. The Highland Lass mine, in 
the Beaverdell area, is one of the very few 
silver-lead properties tha t continue to be 
operated at a profit under the existing metal 
price conditions. The mine adjoins the Bell 
and is under the same management. During 
the past year 50 carloads of ore were shipped 
from the two properties, about one third 
of the production coming from the Highland 
Lass. One carload is reported to have had 
an average content of 433 oz. silver per ton. 
Recent developments in the mine are said 
to have opened up encouraging prospects of 
more continuous ore-shoots and higher values 
than were formerly representative of these 
deposits. No small credit attaches to the 
technical direction of these operations, the 
ore occurrence being affected by an intricate 
system of faulting.

Coast.—It is reported th a t the old 
Doratha Morton property, on Phillip’s Arm, 
has been acquired by Hercules Mining 
Milling and Power Company and tha t further 
development is planned. This property was 
operated by an English company in 1898 and 
1899 and a fair recovery is reported to have 
been made in a percolation cyanide plant. 
The work was stopped under conditions 
that have given rise to  some speculation. 
At the time of suspension it was reported 
that cross-cuts from an adit tunnel had proved 
a continuous vein of considerable w idth and 
carrying uniformly good values in gold. 
Examination of the old workings discloses 
somewhat different conditions and it appears 
that the ore occurrence is represented by 
veins and lenses of quartz in a zone of shear
ing in granite rather than by a continuous 
reef about 100 ft. wide, as previously stated. 
The property is well situated near tide-water 
and offers certain attractions to develop
ment.

T O R O N TO

February 17.
Sudbury.— International Nickel is gradu

ally getting rid of accumulated stock and 
increasing production, two calciners of the 
nickel-oxide departm ent of the Port Colborne 
plant, closed since October, having resumed 
operations. Despite the fact tha t Falcon- 
bridge Nickel Mines recently increased its 
production operations, plans are under way 
for further expansion in the near future. 
The smelter capacity is now 520 tons per 
day, as compared with a former rate of 320 
tons. The building for the new concentrator 
has now been completed, the installation of 
the equipment is making good progress, and 
within six weeks the concentrator will be 
ready for operation. Arrangements are being 
made for the handling of a larger tonnage 
of ore. The ore outlet system is being 
enlarged and underground workings extended 
into new ore-bodies. The Swayze gold area 
continues to  a ttrac t m any prospectors and 
much staking has been done. Upwards of
2,000 claims have been staked in the four 
townships, Swayze, Denyes, Halcrow, and 
Raney, and applications are coming in a t the 
rate of about three a day. The K enty gold 
mine in this area has installed mining 
equipment for supplying power and is 
putting  down two shafts to a depth of 
500 ft. McNeeley Matachewan Syndicate 
has secured a group of five claims to the west 
of the Kenty, where an extensive programme 
of development work is now being carried 
out. Diamond drilling on the property of 
the Kirkland-Hudson Bay Mines has m et 
w ith encouraging results, a mineralized zone 
carrying high-grade gold having been encoun
tered. The Shakespeare gold mine, a bullion 
producer twenty-five years ago, is being 
unwatered preparatory to resuming develop
m ent. Many new companies are being 
organized and there will be great activity 
in this field during the coming season.

P o r c u p i n e .  — Hollinger Consolidated
during 1932 treated  1,754,863 tons of ore 
w ith a recovery of $11,723,074, as compared 
with 1,640,705 tons which yielded $10,528,864 
in 1931. Income from other sources amounted 
to $147,165, a sharp contraction from 
$416,120 in 1931, while to tal costs and taxes 
am ounted to $7,845,655 against $7,359,964, 
leaving a profit of $4,024,584 available for 
dividends. The to tal ore reserves are valued 
at $45,492,076, as compared with $46,241,688. 
In cross-cutting on the lower levels in prepara

3 — 4
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tion for the sinking of a new shaft m any new 
veins have been encountered a t depth, some of 
which, though narrow, carry rich ore. Dome 
Mines for the m onth of January  reports 
bullion to  the value of $364,879, as compared 
with $322,284 for December and $319,736 
for January  of last year. The mill is operating 
at the rate of 1,500 tons per day, with mill- 
heads averaging about $8 per ton. Good 
results are being obtained from development 
a t the lower levels and a mineral zone recently 
entered in the greenstone on the 23rd level 
showed a w idth of 40 ft. On the 13th level 
there is a large quantity  of high-grade ore 
in the rich pocket found some m onths ago. 
Coniaurum is completing arrangem ents to 
extend the scope of its operations and work 
will be started  to  sink the main shaft another 
500 ft. to a depth of 3,000 ft. with the object 
of opening up the continuation of the vein 
system in four new levels. The development 
of the bottom  levels has yielded ore in some 
sections well above mine average. The 
M cIntyre is steadily m aintaining its output. 
The recent completion of the modern milling 
p lant has resulted in improved gold recovery 
and a  decrease in mining costs.

Kirkland Lake.—The Lake Shore mill is 
m aintaining a ra te  of bullion recovery in 
excess of $1,000,000 per m onth. An extension 
is being made to  the mill for the treatm ent 
of tailings from the dump, a  large part of 
which still contains good ore values. Improve
m ent in milling practice has enabled the 
company to  cut its tailing loss lately  to 
around 60 cents per ton. A new ore-body
1,000 ft. north  of the most northerly of the 
main ore-bodies has been intersected by 
diamond drilling, assays of drill cores 
indicating values of $12 per ton over 8 ft. 
w idth. W right-Hargreaves has completed 
the sinking of its two shafts to the 4,000-ft. 
level, where they will be connected. At the 
3,900-ft. level a  high-grade vein entered 
number 4 shaft and this will be followed 
up to determine its  extent and grade. The 
management has decided on increasing the 
mill capacity by an addition th a t will 
enable the treatm ent of between 1,200 
and 1,500 tons a day, which it is expected 
will be in operation during the summer. 
An interim  financial report of the Teck- 
Hughes for the first quarter of the financial 
year ending November 30 showed gross 
income of $1,495,340 and a surplus after all 
deductions available for dividends of $774,749. 
I t  has been decided to  sink the shaft to 
a  depth of 6,105 ft. A cross-cut a t the

40th level is being run to connect the south 
shaft extension and the num ber 2 winze. 
The ou tpu t is now in excess of $100,000 
per week. The Sylvanite has cut a new vein 
of high-grade ore on the 2,750-ft. level in the 
unexplored section north  of the shaft. The 
rise from the 3,000-ft. level on the new 
north  vein is up 100 ft., w ith high-grade ore 
all the way. Recent developm ent work has 
m aterially added to the m ine’s reserves. The 
Barry-Hollinger is preparing to  deepen the 
shaft to. the 2,500-ft. level and in the mean
time the mill will be closed down until 
sufficient ore has been developed and blocked 
out to  ensure perm anent operation. At the 
Macassa about 500 ft. of ore has been opened 
up on the 2,475-ft. level showing an average 
grade of $11 per ton and the opening up of 
the 2,325-ft. horizon is also yielding good 
ore. The K irkland Consolidated Mines is 
opening up good values on its first level 
and the shaft will be continued to a depth 
of 250 ft.

Other Ontario G oldfields.—The Howey 
gold mine, in the Patricia district, handled 
328,700 tons of ore during 1932, producing 
bullion to the value of $1,121,000. Recent 
developments a t the lower levels have indi
cated large tonnages of low-grade ore, in 
view of which the capacity  of the mill will 
be increased from an average of 900 tons to 
approxim ately 1,400 tons per day. At the 
Central Patricia a mill of 75 tons capacity 
is under construction and the equipment 
is being shipped in. Development work is 
being resumed. The Ashley, in the 
Matachewan area, is treating  about 75 tons 
per day, w ith millheads ranging from $18 
to $20. Some im portan t new discoveries 
have been made and a big programme of 
development work has been laid out. The 
Parkhill gold mine, in the Michipocoten area, 
is opening up high-grade ore on the 5th level. 
Since Jan u ary  1 the mine has blocked out 
ore for about three m onths ahead of the 
mill requirem ents on the basis of an average 
of 100 tons a day. One ore-shoot, so far 
developed over 140 ft. in length, indicates 
about 6,000 tons of ore, w ith an average grade 
of $25 per ton. The Moss mine, in the 
Thunder Bay district, is overcoming diffi
culties w ith its mill, which is now treating ore 
averaging $9 to $10 per ton. Development 
on the lower workings shows th a t ore values 
are increasing a t depth.

N orth-W estern Q uebec.—The Noranda 
continues to give its  main atten tion  to gold 
production. Recent im provem ents and
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enlargements to the mill are running satis
factorily and it is stated tha t 4,700 tons 
of ore of all classes are being hoisted daily, 
while the ore reserves are being steadily 
increased. W ork on the Chadbourne property 
of the company has revealed a large body of 
commercial ore carrying good gold values. 
The Siscoe during January  produced gold 
to the value of $85,875, the mill treating 
170 tons of ore daily and millheads averaging 
$15-34 per ton. A programme of development 
has been adopted under which no further 
sinking will be done at present, but the 
various levels from the 650-ft. to the 975-ft. 
horizon will be explored. An extension to the 
mill is being constructed which will give it 
a capacity of 225 tons. The new Hadsel mill 
of the Granada is running satisfactorily, 
reducing costs to 21 cents per ton, as compared 
with $1-16 with the old mill, the two mills 
having a total capacity of about 300 tons per 
day. Discoveries of high-grade ore have been 
made on the 675-ft., 1,075-ft., and 1,225-ft. 
levels. At the McWaters gold mine a diamond- 
drilling campaign has indicated high-grade 
gold values, a mining equipment is being 
installed, and active exploration will be 
undertaken as soon as possible. The Beattie 
has a 600-ton mill under construction, for 
which it has secured electric power, and it 
is expected to be ready for operation in 
April. Mine development is making good 
progress and values underground show some 
improvement over surface indications. The 
Pandora, in the Cadillac area, has encountered 
an important vein carrying high-grade ore 
on the 250-ft. level, which has been proved 
up for 500 ft. A diamond-drilling campaign 
will be undertaken. The Adanac is pushing 
development with satisfactory results, the 
three south-west veins, which produced 
good showings of ore carrying free gold, 
having been extended another 100 ft. to the 
east. The Sylvanite has acquired a group 
of claims on which good surface finds have 
been made and exploration will be carried 
on by diamond drilling. Several other 
established companies have acquired claims 
in this district and are preparing to start 
diamond drilling.

M anitoba.—The Manitoba Flin Flon, Ltd., 
which owns the Iron Horse group of claims 
adjoining the property of the Hudson Bay 
Mining and Smelting Co., is prospecting for 
gold and has m et with a fair measure of 
success. There are strong leads of quartz 
and porphyry striking through the entire 
group and the contact of these zones with

the greenstone is an encouraging indication. 
Vanson Gold Mines, whose property adjoins 
the San Antonia mines, expects to have 
its mill installed and in operation by 
March 1. A shaft has been sunk 55 ft. and 
will be continued to a depth of 125 ft., where 
driving will be started. An extensive pro
gramme of development has been arranged 
for the property of God’s Lake Gold Mines, 
in the God’s Lake section of Northern 
Manitoba. High-grade samples were obtained 
from surface work last year and diamond 
drilling and exploration will be actively 
pushed early in the season. The Oro Grande 
has been working with a little test mill, with 
results which have encouraged the manage
ment to decide on the construction of a 50-ton 
mill, and a complete mining plant will be 
taken into the property w ithout delay.

BRISBANE
January 24.

Mount Isa.— In underground work at 
Mount Isa during December the seven 
glory-holes in the Black Star section were all 
worked without interruption and the 
stripping of the overburden was continued, 
the usual amount of development work being 
also carried out. This was likewise the case 
in the Black Rock section, where jig tailings 
for filling were at the same time scraped into 
the glory-hole. Inclined cut-and-fill stoping 
was carried out continuously at No. 2 level. 
In  the No. 3 level No. 3 stope is being 
widened out to the limits of the ore and the 
fill rises have been commenced. In the Rio 
Grande section stoping was completed in the 
middle-lode stope a t the No. 1 level, while 
a t the No. 4 level ore was drawn as required 
from the hanging-wall stope at the 
south end. The drawing of ore from the 
foot-wall and hanging-wall stopes was 
completed. The unfortunate position in 
which the Mount Isa enterprise is placed 
through the extremely low m etal market 
values still prevailing was explained lately in 
an interview given in Brisbane by Mr. 
J . P. B. Webster. The Mount Isa mine has 
now reached the 5,000 tons a month capacity 
aimed a t as the first stage of production and 
an even greater output could be attained 
if conditions w arranted expansion. Mr. 
W ebster asserts tha t of the to tal cost 
of production 40% is accounted for by direct 
transport charges, of which more than 28% 
represents the cost of haulage on the Queens
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land railways. He has placed the position 
before the State Premier (Mr. W. F. Smith), 
bu t as yet nothing is known as to  the out
come of his interview.

M ount Coolon G oldfield .—At the 
Mount Coolon goldfield, Central Queensland, 
the British company, Mount Coolon Gold 
Mines, N.L., after a satisfactory trial run on 
the new milling plant has got the m achinery 
into regular work and is keeping it up to  its 
capacity of between 1,000 and 1,200 tons a 
week, cleaning up each fortnight. In the last 
four-weekly period a quantity  of 3,716 tons 
yielded 2,839 oz. of gold, worth £12,061, and 
1,135 oz. of silver, valued at about £57. 
At the mine the main shaft and two winzes 
are being sunk below the 300-ft. level. An 
adjoining mine, owned by Mount Coolon 
West, N.L., is on the eve of making a start. 
This company holds three leases under option 
to  purchase, including a well-known mine 
called the Dig Again and the Mount Coolon 
Extended. Portions of the machinery 
required for testing the holdings have arrived 
on the ground and a number of men are 
employed in preparatory work.

M ount M organ.—The Mount Morgan 
Company has now settled down to regular 
and systematic work. The chief operations 
are a t present centred in what is now called 
“ the quarry ,” but was formerly known as a 
part of the open-cut operations. The well- 
known Linda level, which will eventually 
be the ore haulage road, is being cleaned 
out so as to  connect it w ith the main shaft. 
The No. 5 north-west level is being pushed 
on to No. 14 shaft preparatory to utilizing 
the level as a well-hole for overburden. In 
the concentrating mill an increased tonnage 
capacity has been secured by getting the 
second grinding mill and its a ttendan t 
m achinery into commission. I t  is expected 
th a t the plant will now be able to trea t 200 
tons of m aterial a day.

New G oldfields.—The population on the 
new Cracow goldfield, Central Queensland, 
is now settling down to solid work. The 
speculative element, which was really re ta rd 
ing genuine efforts to  develop the field, has 
now left it. The township allotments were 
sold early in December and the town has 
quite a number of buildings. Although the 
population has decreased, those remaining 
seem to be fully employed. Cracow’s 
prospects, like those of most new mining 
fields, have been much damaged by a few 
persons competing against one another by 
taking ridiculous options, half of which

probably would never m ature. One result 
is th a t a considerable num ber of good 
auriferous areas are now available for 
genuine prospecting for half the sums 
originally asked for them. Lolworth Creek, 
in the Charters Towers district, where 
operations have been delayed for two or 
three m onths for w ant of water, has now 
had a good fall of rain, which has filled the 
new weir and enabled the mill th a t was 
ready for work to  s ta rt on the considerable 
quan tity  of ore th a t was ready for crushing. 
The principal mine on the field, held by 
Lolworth Options, Ltd., is showing promising 
indications, including good assay results. 
Several other smaller holdings are already 
being worked and it seems likely that a 
prosperous, though small, auriferous field 
will evolve.

Last Year’s M ineral O utput.—Statistics 
are not yet available showing the output of 
gold and other minerals of the different 
Australian States for the year 1932, but from 
what figures have been published it- is 
evident th a t there will be a t least a sub
stantial increase in the gold yield compared 
with the retu rn  for 1931. This result has 
been brought about by increased activity in 
prospecting, the high price ruling for gold, 
and the Federal gold bonus th a t was paid 
up to  the end of September. The largest 
increase in gold yield will be found to be in 
W estern Australia. As far as Queensland 
is concerned, returns for eleven months of 
the year show a very substantial improve
ment on those of the like period of 1931. For 
other minerals in th is S tate the returns for 
nine m onths of the past year show a total 
value of £649,972, an increase of £414,568. 
Thanks to  Mount Isa, w ith its big output 
of lead and silver, th is result was achieved 
in the face of the continued low price of 
metals. The principal S tate coal mine— 
th a t on the Bowen field, N orth Queensland— 
continues to  have a falling output, notwith
standing the large supplies sent regularly to 
Mount Isa. The output of th is mine for the 
financial year ended June 30 last was 105,226 
tons, against 133,558 tons in the previous 
year. The two smaller S tate collieries—those 
at the Styx River and Mount Mulligan— 
showed slightly improved returns. All 
endeavours to open up a coal trade with the 
Eastern m arkets have failed.

P latinum  in Papua.—A rich discovery of 
platinum  associated with gold is reported 
to  have been made in the Papuan jungle 
some 120 miles from Samarai. The discovery
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was made by Mr. M. H. Cutlack, of Sydney, 
who recently passed through Brisbane on his 
return from Papua after leading in th a t 
territory a mining expedition sent out by 
North-West New Guinea Goldfields, Ltd. A 
geological mining expert (Mr. N. E. Baker), 
who accompanied Mr. Cutlack back to 
Australia, said he was convinced the find 
held promise of being one of the most 
important mining discoveries made in New 
Guinea. Mr. Cutlack pegged out a large 
area for his company.

The G ranites, Central A ustralia.—  
The manager of Chapman’s Gold Mines, Ltd., 
reporting under date January  11, says th a t 
on the company’s Burdekin Duck area at 
The Granites development work is now being 
carried out and th a t so far the prospects 
have been satisfactory. Two crushings had 
been put through the small battery  on the 
field. The first, consisting of 10 tons, he 
states, gave a yield of approxim ately 52 oz. 
of amalgam, which returned 16 J oz. of 
retorted gold, exclusive of gold left on the 
plates, while the second parcel (quantity of 
stone crushed not stated) returned 213 oz. of 
amalgam, which it was anticipated would 
return 106 oz. of gold. The gold won is said 
to be paying expenses and the board has 
decided to develop the Burdekin Duck, Ajax, 
and Bunker’s Hill properties.

Mount Lyell.—During the quarter ended 
December 31 the Mount Lyell Mining and 
Railway Company, Ltd. (Tasmania), treated 
96,965 tons of ore, which produced 9,972 tons 
of concentrates. North Mount Lyell ore 
smelted in the same period totalled 2,884 
tons and 8,128 tons of concentrates were 
smelted. The quantity  of blister copper 
produced was 2,095 tons and its contents 
were 2,075 tons of copper, 30,633 oz. of 
silver, and 972 oz. of gold. The furnace ran 
52 days and the cathode copper produced 
was 2,608 tons.

PERSONAL

Tropical Hygiene.—The British Red Cross 
Society is to  hold a course of seven lectures 
and demonstrations on tropical hygiene, on 
Mondays, W ednesdays, and Fridays, com
mencing on Friday, April 1, a t 9, Chesham 
Street, S.W. 1, a t 5.30 p.m. The course will 
cover such questions as food, clothing, and 
medical and sanitary precautions necessary 
for health in hot countries. Fees for the 
course are 5s. for members of the society and 
7s. 6d. for non-members.

J o h n  A. A g n e w  has been appo in ted  chairm an  
of th e  boards of th e  Consolidated Gold F ields of 
South Africa, L td ., and  th e  New C onsolidated Gold 
F ields of South  Africa, L td .

C l a u d e  A l l e n  is re tu rn in g  to  South Am erica.
C y r i l  W. F. B o n d  has left for th e  Gold Coast.
H . O. C r i g h t o n  is re tu rn in g  from  th e  Gold Coast.
W . R. F e l d t m a n n  is re tu rn in g  from  South- 

W est Africa.
R i c h a r d  H a r v e y  has left for th e  Gold Coast.
W . H o p e  H e n d e r s o n  has re tu rn ed  from 

California.
Sir A l b e r t  E. K i t s o n  has jo ined  th e  board of 

T aquah  and  Abosso Mines, L td .
M a l c o l m  M a c l a r e n  is on  a v isit to  the  Gold 

Coast.
P e r c y  E. M a r m i o n  h a s  r e t u r n e d  f r o m  B u r m a .
W. H. R u n d a l l  is re tu rn in g  from  South Am erica.
J .  S a n d e r s o n  i s  r e t u r n i n g  f r o m  M alaya o n  leave.
W . J .  S h e p h a r d  has left for th e  Gold Coast.
G. G o r d o n  T h o m a s  has been appoin ted  m anager 

of th e  E landshoogte P roprie ty , L td., E aste rn  
T ransvaal.

W. H. T r e w a r t h a - J a m e s  is re tu rn in g  from 
W estern A ustralia.

S. J . T r u s c o t t  has left for Toronto .
A. H. E. T u r n e r  is re tu rn in g  to  th e  Gold Coast.
H . B .  W a l l  h a s  l e f t  f o r  K e n y a .
F .  R .  W h i t n e y  h a s  l e f t  f o r  B r a z i l .

J a m e s  M i n e r s  H o l m a n , head of th e  firm of 
Holm an Bros., L td ., of Cam borne, died on 
February  27 a t  th e  age of 75.

TRADE PARAGRAPHS
B u r e a u  of  I n f o r m a t io n  on N ick e l  of the  

M ond N icke l  Co., Ltd.,  of Tham es House, Mill- 
bank , L ondon, S.W. 1, in  th e ir  Nickel Bulletin  for 
Jan u a ry  have an  article  on th e  subject of certain  
nickel alloy steels for p a rts of rock-drills and o ther 
p neum atic  tools.

R u sto n  a n d  H o r n sb y ,  Ltd., of L incoln, have 
received instructions to  build eight aux iliary  
generating  sets of 100 k.w. each, required  for 
liners now under construction a t Belfast. The 
engines will be 5-cylinder vertical un its  of th e  
airless injection  type.

R. S. P a tr ick ,  of D uluth, M innesota, U.S.A., 
issues various pam phlets em phasizing th e  im port
ance of diam ond core drilling in  the  rapid  explora
tio n  of new fields as well as in  th e  ready  determ ina
tio n  of existing ore-bodies. These are particularly  
illustra ted  by results obtained in  th e  K irkland 
Lake and o ther areas in  Canada, specific exam ples 
being cited such as th e  Ashley m ine, the  Hollinger 
m ine, and  th e  Island Lake option.

D r y s d a le  a n d  Co.,  Ltd.,  of Y oker, Glasgow, 
publish a catalogue describing th e ir  Wee-Mac 
self-prim ing centrifugal pum p suitable for a varie ty  
of light duties such as sum p drainage, boiler feed, 
and  w a ter circulation in  process work. The pum p 
is m ade in  a  v a rie ty  of sizes suitable for capacities 
ranging from  120 to  1,200 gallons p er hour a t 
various heads. I t  is also m ade for various drives— 
electric m otor, belt, and  petro l engine, and in 
portable forms.

S ir  Isaac  P i t m a n  an d  S o n s ,  Ltd., of P arker 
S treet, Kingsway, W.C. 2, issue p a rts 10 and 11
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of th e ir  Engineering Educator. P a r t  10 con tains 
th e  con tinua tion  of th e  sub ject of pum ps con
stru c tio n  an d  m ain tenance and  opens th e  sub ject 
of s tru c tu ra l steelw ork, while p a r t  11 con tains 
th e  com m encem ent of th e  ch ap ter on  m etallurgy 
for engineers an d  th is concludes volum e 1 of th e  
series, in  which an  index  to  all th e  previous pa rts  
is included.

S u lz e r  B r o s .  (L ondon),  Ltd.,  of 31, B edford  
Square, L ondon, W.C. 1 (H ead Office : W in te rth u r, 
Sw itzerland), announce th a t  th ey  have en tered  
in to  an  agreem ent w ith S ir  W. G. A r m s t r o n g  
W h itw o r th  a n d  Co.,  Ltd.,  of N ew castle-on-Tyne, 
to  m anufacture  certa in  of th e ir  specialties a t  th e  
la t te r ’s Scotswood works. The supply  of m achinery  
m anufactured  in  Sw itzerland will still be available 
as h ith e rto  bu t by  th is  a rrangem en t th e  firm will 
be in a position  to  supply  B ritish-built p lan t 
w hen desired.

R a n s o m e s  a n d  R a p ie r ,  Ltd. ,  of Ipswich, have 
published a new illustra ted  brochure describing th e ir  
ty p e  421 £ cu. yd. excavator. In  ad d ition  to  photo
graphs showing th e  m achine equipped as a shovel, 
dragline, back trencher, and  skim m er scoop, 
th e  brochure has one o r tw o p ictu res tak e n  a t  
convenient angles to  show- th e  com ponent parts . 
The excavato r is m ade for D iesel engine, petro l- 
paraffin, o r electric  drive. In  th e  first case M cLaren- 
B enz engines of 37 b.h.p. a t  1,000 r.p .m . are fitted 
an d  in  th e  second D orm an engines of th e  sam e rating.

W o r t h i n g t o n - S i m p s o n ,  Ltd., of Newark-on- 
T ren t, have received th e  com plete con tract for 
th e  supply  of m ain  oil-line pum ps for th e  Iraq  
pipe-line, referred to  elsewhere in th is  issue under 
th e  heading of G. D. Peters and  Co. The order 
com prises 45 horizontal, duplex, double-acting, 
outside-packed, plunger-forged, fluid-end pum ps, 
6f  in . by  24 in ., w ith  single-reduction helical gear 
and  to ta lly  enclosed to  p rev en t ingress of sand. 
The pum ps will tran sp o rt oil a to ta l d istance of 
1,200 miles an d  will be driven by  500 h .p . Diesel 
engines b y  various m akers. The order is described 
as being th e  largest by  fa r of an y  so far placed 
in  th is  co u n try  for pum ping equipm ent.

D e m a g ,  A .G ., of Duisberg, G erm any, in  th e ir  
Demag News for Ja n u a ry  (just available) have an 
article  on  wagon traffic system  of a m odern  p it-head 
p lan t, an o th e r on th e  operation  and  supervision of 
ru bber belt-conveyers in  th e  m ine, and  a  th ird  
on th e  econom ic w orking of a  sub-level section 
of seam  by  m eans of D em ag scraper conveyers. 
The February  issue con tains a descrip tion  of 
a new small-size excavator m ade in th e  conventional 
universal form  and  fully convertible. The bucket 
capacity  is n o t s ta ted , b u t th is  is p robab ly  of 
th e  o rder of J  cu. yd., since th e  m otive pow er is 
a  60 h.p. tw o-stroke Diesel engine, a pe tro l engine 
o r electric drive being offered as a lte rna tives.

P a te n t  L ig h tn in g  C r u s h e r  Co., Ltd.,  of 
14a, R osebery Avenue, L ondon, E.C. 1, issue a 
new  publication on “ L ightning ” granulators and  
pulverizers. This, a f te r  discussing th e  general 
principles of granulators and  pulverizers, continues 
to  describe th e ir  own m achine, which is of th e  
sw inging-ham m er ty p e  and  is su itable for b reaking 
down m oderately  hard  m ateria l such as lim estone 
from  2£ in . cube to  f i n .  cube a t th e  ra te  of abou t 
5 tons per hour for a power consum ption of betw een 
8 and  10 b.h.p. A larger un it will handle  m ateria l 
5 in . and  reduce i t  to  f  in . a t  th e  ra te  of 15 tons p er 
hour for a power consum ption of 18 to  20 b.h.p. 
The firm have a fu lly  equipped te s tin g  p lan t, where 
w ork on sam ples is carried o u t free of charge.

C l i m a x  R ock  D r i l l  a n d  E n g i n e e r i n g  Works, 
Ltd.,  of 4, B road S tree t P lace, London, E.C. 2, 
announce particu lars of th e ir  air-line lubricator, 
th e  shape of -which, as m ay  be seen  from  the 
illu stra tio n , ensures th a t  i t  will n o t cause entangle
m en t w ith  ex te rn a l objects. I t  m ay  be also used 
in an y  position from  h o rizo n tal to  vertical

ind ifferen tly  and  in  all cases th e  am o u n t of oil 
delivered will be invariab le  an d  regu lar in  relation 
to  th e  volum e of a ir passing  th rough  it. I t  delivers 
th e  oil as th e  resu lt of pu lsa tions in  th e  a ir flow- 
caused b y  th e  m ovem ent of th e  p iston  in the 
rock-drill, b u t th e  flow is also con tro lled  by  capillary 
action  betw een th e  p lates, th a t  a re  bu ilt in to  the 
lub ricato r barre l. I t  is also so a rranged  th a t no 
a tten tio n  need be paid  to  th e  d irection  of flow of 
air th rough  th e  lubricato r, e ith e r w ay  being equally 
satisfactory-. T he follow ing are  principal dimen
sions : Overall leng th , 12 in . ; ou tside  diameter,

in . ; a ir  in le t and  o u tle t tap p ed  1 in . gas; 
weight, 14 lb. ; capacity , 1 p in t.

A u st in  H oy  a n d  Co.,  Ltd. ,  of B ush House, 
London, W.C. 2, are d is tr ib u tin g  leaflets describing 
th e  L ongyear prospector, w hich is an  extra-light 
core-drill, th e  p roduction  of C a n a d ia n  Longyear,  
Ltd.,  of N orthbay , O ntario , th is  being specially 
designed for th e  econom ic d rilling  of holes to a 
m oderate d ep th  and  is ad ap ted  for a ir, petrol, or 
electric  m otive pow er. I t  w ill d rill horizontal 
cross-cut holes in  a d rive  5 ft. w ide an d  vertical 
holes in  any- o rd in ary  m ine opening. Fo r surface 
w ork th e  p e tro l m odel w ith  ligh t tu b u la r  frame is 
ad ap ted  for ligh t exp loration . In  th e  accompanying 
photograph  th e  a ir-operated  m achine is shown with 
th e  head open. Fo r com pressed-air drive th e  drill 
is equipped w ith  a  s tan d ard  4 -cylinder reciprocating 
a ir  m otor, for p e tro l drive  w ith a 2-c\-Iinder 4-cycle 
engine ra ted  a t  5 b .h .p ., and  fo r e lectric  drive it 
is m ade to  conform  to  available  cu rren t. The

L o n g y e a r  A i r  P r o s p e c t o r .
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norm al depth, capacity  is 250 ft. w ith  s tan d ard  
(EX) fittings o r w ith  “ p rospector ” size fittings 
( l l /1 6 in .  core). The drill being of 82-84%  
Canadian m ateria l and  w orkm anship  qualifies for 
the B ritish preferentia l tariff on  en tering  an y  of th e  
British D om inions.

M ining  a n d  I n d u s tr ia l  E q u i p m e n t ,  Ltd.,  of 
11, Southam pton Row, London, W.C. 1, report 
having received th e  following orders : For England : 
One 7 ft. by  60 in. H ardinge conical ball-m ill for 
coal, one No. 50 R aym ond Im p ax  pulverizer for 
gypsum, tw o No. 70 R aym ond Im p ax  pulverizers 
for bitum inous coal, one No. 0000 Raym ond 
pulverizer for soap powder, tw o  4 ft. by  8 ft., type  
400, H um -m er electric screens for billy coal, tw o 
4 ft. by  8 ft., ty p e  400, H um -m er electric screens 
for coal, and  one 3 in. X  G rit pum p for flue-dust 
slurry. ■ For W ales : F o u r 10 ft. by  72 in. H ardinge 
conical ball-m ills for W elsh an th racite , an d  one

sluice-boxes, jigs, th e  hull of th e  dredge, th e  stack er 
o r e levator for tailings, th e  m ooring winch, th e  
ladder-hoist w inch, pum ps, clay-digging, electric 
lighting, and  operating  power. The section concludes 
w ith  som e deta ils  of th e  capacity  of dredges and  
th e re  is a  sho rt no te  on  hydraulic  m ining, which 
po in ts ou t th a t  th e  equ ipm ent required  for th is  is 
also m ade b y  th e  firm. The booklet is com pleted 
w ith  a form  of questionnaire su itable for m aking 
know n th e  requ irem ents of a p a rticu la r dredging 
p roposition .

B e il i s s  and  M o r c o m ,  Ltd.,  of L edsam  S treet 
W orks, B irm ingham , recen tly  afforded us an  oppor
tu n ity  of v is itin g  th e ir  works, w here we saw in  
various stages of m anufacture  vertical oil engines, 
steam  engines, recip rocating  and  ro ta ry  air-com- 
pressors, and  tu rb ines. O ther m anufactures include 
condensing p lan t, centrifugal pum ps, paraffin 
engines, and  pneum atic hose. The vertical air-

B e l l i s s  a n d  M o r c o m  A i r l e s s - I n j e c t i o n  D i e s e l  O i l  E n g i n e .

No. 0000 Raym ond pulverizer for unnam ed du ty . 
For India : One 8 ft. by  48 in. H ardinge conical 
ball-mill for crude copper ore. Fo r South America : 
One 2 in. X  grip pum p to  deliver 100 U.S. gls. 
per min. containing solids. For Russia : T hree 
4 roller Raym ond mills for clay.

Curchin  an d  W atson , of B evis M arks House, 
London, E.C. 3, have issued for W erf C on rad ,  
of H aarlem , H olland, a booklet on gold dredging 
which describes th e ir  products. This is a well- 
prepared and  fully-illustrated  publication  covering 
some 45 pages and , a fte r dealing  briefly w ith the  
h istory of gold dredging, i t  comes to  th e  discussion 
of m odern practice, which i t  opens w ith  a  section 
devoted to  prospecting. This affords an  o pportun ity  
of describing th e  essential p a rts  and  th e  m anipu la
tio n  of th e  B anka drill. Various dredges are th en  
described and  illu stra ted , as operating  in  all parts 
of th e  world. T he subsequent section deals w ith  
dredge p a rts , no tab ly  buckets, bucket pins, top  
and  bo ttom  tum blers, digging ladders, ladder rollers, 
gearing, gan tries, revolving screens (separator o r 
trom m el), th e  d istrib u to r, gold-saving tab les o r

com pressors are m ade bo th  for steam  engine and 
electric  drive. In  th e  form er case th e  com pressor 
is freq u en tly  bu ilt on  to p  of th e  steam  engine 
cylinders, while in  th e  la tte r  case th e  bedplate  is 
m ade sufficiently large to  allow of th e  m ounting  of 
an  electric m otor alongside. R o tary  blowers and 
compressors m ay  be for s team -tu rb ine  o r electric- 
m otor drive. A feature  of the  works is th a t exam ples 
of every  ty p e  of prim e m over m anufactured  are 
available for em ploym ent in  generating  th e ir  own 
power requirem ents. Thus th e re  are in  operation 
o r stand ing  by  tw o kinds of vertical steam  engine 
w ith aux iliary  condensing p lan t, a steam  tu rb ine , 
and a ir and  airless injection  vertical Diesel engines. 
Boiler-house p lan t for supplying steam  is of the  
m ost up-to -date  k ind  and  includes superheating  
equ ipm en t and  th e  usual control. Am ong oil 
engines p a rticu la r m ention  m ay  be made of the  
compressorless Diesel of th e  ty p e  th a t  was shown 
in  operation  a t  th e  B ritish  Industries Fair. This is 
a 6-cylinder vertical four-stroke engine, developing 
200 b.h.p. a t  600 r.p.m . an d , as m ay  be seen from  
th e  accom panying illustra tion , is to ta lly  enclosed.
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O utstand ing  features of th is  engine are th e  following : 
Access doors are of am ple dim ensions. The liners 
are of pearlitic  cast iron  of th e  “ w et ” ty p e  and  are 
rem ovable. The w a ter jackets are provided w ith  
inspection  and  cleaning doors. The cy linder heads 
and  p istons are also of p earlitic  cast iron . The 
gudgeon pins are of th e  restric ted  floating type. 
T he whole of th e  va lve-operating  gear is forced 
lubricated , as is also th e  cam shaft, w hich is gear 
driven. The governing is powerful and  sensitive, 
a p e rm anen t speed varia tion  of only  3 |  to  4% 
resu lting  when th e  load is suddenly  throw n off th e  
engine. A single control handle operates th e  s ta rtin g  
gear and  is used for speed control. T he wheel 
operates in  correct sequence th e  s ta rtin g -a ir contro l 
valves and  th e  fuel pum ps in  th e  safest possible 
w ay— i.e., i t  is im possible for th e  s ta rtin g -a ir  supp ly  
and  th e  fuel oil to  e n te r  th e  cy linder a t th e  sam e 
tim e. The fuel system  is of th e  “ B an d  M ” - 
Bosch ty p e  and  has been  iso lated  from  th a t  of th e  
lubrication . The w a ter o u tle t from  each cy linder 
is visible and  th e  exhaust pipe m anifold is w ater 
cooled. Fo r s ta r tin g  a ir is draw n from  a receiver 
which is charged by  a  sm all independen t air- 
com pressor. These engines are m ade in  sizes 
rang ing  from  one to  eight cy linders and  33 to  266
b.h.p. A no ther range of engines a t 375 r.p.m . 
develop from  150 to  880 b.h.p. in  sizes of from  
tw o to  eight cy linders.

G. D. P e te r s  an d  Co.,  Ltd., of W indsor W orks, 
Slough, furnish  th e  following in form ation  on th e  
requ irem en ts of th e  Iraq  pipe-line. T here are, in 
fact, tw o d is tin c t lines— one ex tend ing  from  K irkuk, 
which is situ a ted  150 m iles n o rth  of B aghdad, to  
Tripoli on the  easte rn  shore of th e  M editerranean, 
a d istance of 531 miles, and  th e  o th er following 
a  sim ilar course from  K irkuk  for approx im ate ly  
180 miles and  th en  branching off in  a south-w esterly  
d irection  th rough  T ransjo rdan ia  and  P alestine  to  
Haifa, a  to ta l leng th  of 618 miles. Two rivers have 
to  be crossed by  b o th  lines, th e  T igris and  th e  
E uphrates. T he p ipe  to  be used has an  in te rn a l 
d iam ete r of 12 in. w ith  walls § in . th ic k  and  consists 
of seamless steel tu b e  in  leng ths of 40 to  50 ft. All 
th e  jo in ts are to  be arc welded. T he pipes are 
“ belled ” o u t for approx im ate ly  4 in . a t  each end  
in  o rder th a t  an  in te rn a l “ c h il l” rin g  12f i n .  
ex te rn al d iam eter m ay be in serted , each end of the 
pipe proper being cham fered so th a t  w hen brought 
tog e th e r a “ vee ” is produced which, in  add ition  
to  facilitating  welding, perm its of sufficient pene
tra tio n  of th e  arc in th e  ring  to  ensure a sound jo in t. 
Two types of electric  welders are to  be used, th e  
sm aller having a capacity  of 300 am ps, an d  th e  
larger 400 am ps., th e  firm having o b ta ined  orders 
‘for n ine of th e  larger and  five of th e  sm aller 
m achines. Those supplied are of th e  “ S ” ty p e  
em bodying a drooping-characteristic  generator, 
hav ing  an  open-circuit voltage of 60° drooping to  
23/30 on load w ith  th e  m etallic  a rc  and  from  60 to  
35/40 w ith  th e  carbon arc. In  view  of th e  ve ry  
severe w eather conditions b o th  ty p es have been 
designed for a  tem p era tu re  rise of only  30° C. and 
on te s t  th e  u ltim ate  rise was well under th is  figure. 
The generators a re  coupled to  6-cylinder pe tro l 
engines of 58 h.p. in  th e  case of th e  400 am p. and 
41 h.p. in  th e  case of th e  300 am p., b o th  typ es 
ru n n in g  a t 1,450 r.p .m . Special rad ia to rs  have had  
to  be fitted  to  these  engines in  o rder to  com ply 
w ith  th e  requ irem ent th a t th e  cooling w ater should be 
k ep t below 180° F., a considerable problem  since th e  
sun tem p era tu re  of th e  desert is as high as th is figure.

BRITISH IN D U ST R IE S FAIR
T he B ritish  In d u str ie s  F a ir  w as he ld  as usual 

sim ultaneously  in  L ondon  and  B irm ingham  from 
F eb ru ary  20 to  M arch 3 an d  follow ing is a  descrip
tio n  of som e of th e  exh ib its  of m ore particular 
in te re s t  to  m in ing  m en  :

E v e r s h e d  a n d  V ig n o le s ,  Ltd. ,  of Chiswick, 
L ondon, W . 4, in  ad d itio n  to  M egger te s tin g  sets, 
were exh ib itin g  th e  M idw orth  d is ta n t control.

N. G r e e n in g  a n d  S o n s ,  Ltd. ,  of B rita n n ia  Works, 
W arring ton , were show ing w oven wire and 
perfo ra ted  m etals in  all form s su itab le  for screens 
and  conveyer belts.

C ook e ,  T r o u g h to n ,  an d  S i m m s ,  Ltd.,  of 15-17, 
B roadw ay, W estm inster, L ondon, S.W. 1, were 
exh ib iting  a  V ickers’ p ro jec tion  m icroscope designed 
for m etallurg ical research .

D u n lo p  R u b b e r  Co.,  Ltd.,  of C am bridge Street, 
M anchester, w ere show ing b e ltin g  for all purposes 
and  pneum atic  hose, am ong a  v a r ie ty  of industrial 
ru b b er p roducts .

T u b es ,  Ltd.,  of A ston , B irm ingham , were 
exh ib itin g  cold-draw n weldless steel tu b es ranging 
from  J in .  to  1 4 Jin . bore, also tu b es in  Resistco 
sta in less and  o th e r special steels.

D e r m a t i n e  Co.,  Ltd. ,  of 93 an d  95, N eate  Street, 
London, S.E. 5, w ere show ing b e ltin g  for driving 
an d  conveying, valves for serv ice pum ps, pneumatic 
hose, an d  suchlike.

G e o r g e  E l l i s o n ,  Ltd., of B irm ingham , were 
exh ib itin g  sw itchgear of all k inds, c ircu it breakers, 
m o to r s ta r te rs  an d  contro llers, and  particularly 
flam eproof m in in g  con tro l gear.

C a m b r i d g e  I n s t r u m e n t  C o . ,  L td . ,  of 45 
G rosvenor Place, L ondon , S.W. 1, had  a represen
ta tiv e  selection of th e ir  m easu ring  instrum en ts for 
tem p era tu re , COa, pressure , and  o th e r control.

A s h m o r e ,  B e n s o n ,  P e a s e ,  a n d  Co.,  Ltd., of 
Parkfield W orks, Stockton-on-T ees, w ere showing 
a m odel of a w ater-gas p la n t an d  exam ples of other 
of th e ir  p roducts of in te re s t to  th e  power-generation 
engineer.

C r o m p t o n  P a r k in s o n ,  Ltd.,  of B ush House, 
L ondon, W.C. 2, were ex h ib itin g  electric  m otors and 
con tro l gear of m an y  ty p es , includ ing  generating 
p lan t, ro ta ry  co nverters , sw itchgear, and  instru
m ents.

C a s se l  C y a n id e  Co.,  Ltd.,  of O ldbury, near 
B irm ingham , w ere d e m o n s tra tin g  th e  use of cyanide 
for case h a rd en in g  an d  h e a t tre a tm e n t purposes, 
colour tem p erin g  of steel, and  th e  annealing  of 
non-ferrous m etals.

L a u r e n c e  S c o t t  a n d  E l e c t r o m o t o r s ,  Ltd.,  of 
Norw ich an d  M anchester, w ere show ing totally 
enclosed d.c. an d  a.c. m otors. “ B urke-Sco tt ” arc 
welders, con tro l gear, and  flam eproof m otors ; also 
variab le  speed m otors.

M a v o r  a n d  C o u ls o n ,  L td . ,  of 47, B road  Street, 
Glasgow, a t  th e  o u tdoor e x h ib it were dem onstrating 
th e  Jo y  loader su itab le  fo r a  v a r ie ty  of material 
handling . This m achine was described in  the 
M a g a z i n e  for May, 1932.

H u n t in g to n  H e b e r le in ,  Ltd. ,  of 47-51, King 
W illiam  S treet, London, E.C. 4, w ere represented 
in  th e  ou tdoor exh ib ition , w here th e y  w ere showing 
jigging screens and  also th e  H .H . v ib ra tin g  screen 
for handling  sand, gravel, an d  ores.
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F. B r a b y  and  Co.,  Ltd., of 352-364, E uston  
Road, London, N.W . 1, had  on th e ir  s tan d  a rep re 
sentative d isp lay  of sheet-m etal and  woven-wire 
work. T heir m etal w ork included tan k s  an d  drum s, 
a ir receivers, ven tilato rs, and  ducts.

B u re a u  of I n f o r m a t io n  on N ick e l  of  t h e  M ond  
Nickel Co., Ltd.,  of Tham es House, M illbank, 
London, S.W. 1, w ere show ing by  m eans of dioram a 
examples of th e  uses of nickel and  nickel alloys in 
engineering, chem ical, and  o th er industries.

W. C. Hoi m e s  and  Co.,  Ltd.,  of W hitestone 
Ironworks, T urnbridge, H uddersfield, illustra ted  
by m eans of m odels and  photographs th e ir  chem ical 
engineering p lan t, no tab ly  Holm es-Connersville 
m eters, exhausters, boosters, and  blowers.

P. B. S i l l im a n i t e  Co., Ltd.,  of 791, Salisbury 
House, L ondon, E.C. 2, were showing exam ples of 
their bricks, blocks, ties, and  electrical insulation  
parts made of sillim anite  ; also refractory  patch ing  
and setting  cem ents, furnace linings, and  pyrom eter 
tubes.

John B e d fo r d  an d  S o n s ,  L td . ,  of L ion W orks, 
Mowbray S treet, Sheffield, occupied a  s tan d  on 
which was a represen tative  d isplay  of th e ir  steel 
products, such as high-speed alloy and  tool steels 
and fabrications thereof, including shovels and  
spades.

B ab cock  an d  W ilcox,  Ltd.,  of 32, F arringdon  
Street, London, E.C. 4, occupied a large s tand  on 
which th ey  were dem onstra ting  th e ir  boiler-house 
plant. This included pulverized fuel equipm ent, 
water-tube boilers, B ailey  furnace walls, valves, 
and accessories.

Brit ish  O xygen , Co., Ltd.,  of Angel R oad, 
Edm onton, London, N. 18, on  a s tan d  devoted to  
oxy-acetylene welding and  cu ttin g  equ ipm ent were 
making a special feature  of m etal-spray ing  p lan t 
for the anti-corrosion coating  of surfaces w ith  zinc, 
copper, and o ther m etals.

A. R eyro l le  and Co., Ltd.,  of H ebburn-on-T yne, 
were showing flame-proof a ir-b reak  sw itch and 
transform er units suitable for controlling portable 
coal drills and coal - face ligh ting  equipm ent. 
Exam ples of suitable ligh ting  equ ipm ent for u nder
ground were also included.

H arland E n g in e e r in g  Co.,  Ltd., of B .E .P. 
Works, Alloa, Scotland, were exh ib iting  high- and 
low-tension sw itchgear for a lte rn a tin g  and  d irect 
current, including oil circuit breakers, curren t 
transform ers, switches, contactors, d istribu tion  
boards, and m etal-clad sw itchgear.

R obert  H u d son ,  Ltd., of 38a, B ond S treet, 
Leeds, occupied a  s tan d  and  were also represented 
in the outdoor exhibition. On th e  s tand  th ey  were 
showing tipp ing  wagons in  several sizes and  gauges. 
On th e  outdoor s tan d  was an  au tom atic  double 
side-tipping wagon of 4 ft. 81 in . rail gauge.

J. H. Hoi m e s  an d  Co.,  Ltd.,  of H ebburn-on-Tyne, 
were jo in t occupants of a  s tand  w ith  A. Reyrolle 
and Co., L td ., on which th ey  were showing rep re
sentative exam ples of a.c. an d  d.c. m otors and  
generators, especially conveyer m otors and  also 
electric welding equipm ent and  d istribu tion  gear.

Thos.  F ir th  and John B r o w n ,  Ltd., of A tlas 
and Norfolk W orks, Sheffield, occupied two large 
stands in  a p rom inen t position, on which th ey  were 
showing F ir th  stay b rite  steel in  all its m any  fab ri
cated applications. O ther features of th e ir  s tand  
were tools and  high-speed steels including th e  
Insto  saw.

W ild -B a r f i e ld  E le c tr ic  F u r n a c e s ,  Ltd.,  of
Elecfurn W orks, N orth  R oad, Holloway, London,

N. 7, were showing a  box ty p e  of furnace suitable 
for reh ea tin g  up to  1,100° C, tim e and  tem pera tu re  
contro l equipm ent, a  new  ty p e  of furnace w ith  forced 
a ir  c irculation, an d  a  range of Telcon electric resis
tance  m ateria ls.

U n ite d  S te e l  C o m p a n ie s ,  Ltd.,  of 17, W est- 
bourne R oad, Sheffield, were exh ib iting  a v a rie ty  of 
steel products, n o tab ly  p it props and  arches includ
ing a new design of collapsible p it prop, of which 
a descrip tion  will be given in  a forthcom ing issue. 
Steel in  th e  form  of s trip  and  wire, castings, and 
forgings, and  tool steels was included in  th e  exhibit.

M o to r  Rail ,  Ltd.,  of Sim plex W orks, E lstow  
R oad, B edford, occupied a  s tan d  and  were also 
dem onstra ting  Diesel locom otives in  th e  outside 
exhibit. Diesel locom otives are m ade in  sizes ranging 
from  12/16 h.p. to  65/85 h .p ., th e  trac tiv e  effort 
on th e  level rang ing  from  1,250 lb. to  5,729 lb. The 
firm are also m akers of petro l locom otives in  a range 
from  12 to  50 h.p.

H u n s le t  E n g in e  Co.,  Ltd.,  of Leeds, were jo in t 
occupants of a s tand  w ith  R o b e r t  H u d so n ,  Ltd.,  
and  were also represented  in  th e  ou tdoor exhibit. 
T hey  were m aking a  feature of th e ir  150 h.p. Diesel 
locom otive, which has undergone severe tria ls on 
th e  L.M.S. railw ay and  is fitted  w ith  p a te n t a u to 
m atic chain gear and  clutch. T hey  had  in  actual 
operation  a  sm all (35 h.p.) D iesel locom otive.

B r o m f o r d  T u b e  Co.,  Ltd.,  of R ocky  Lane, 
Aston, B irm ingham , occupied a s tan d  and  were 
also represented  in  th e  outside exhibition. They 
were showing tu b in g  of various lengths and sizes 
an d  in  p a rticu la r an  exam ple of th e  ty p e  which 
has been ordered for th e  Iraq  pipe-line referred 
to  a t  som e leng th  elsewhere in  th is issue u n der the  
head ing  of G. D. P e ters  and  Co., L td.

C a n a d i a n  G o v e r n m e n t  E x h i b i t i o n  
C o m m i s s i o n ,  of C anadian Building, B lackburn 
R oad, W est H am pstead, N.W . 6, occupied a  large 
s tan d  on which were represented  th e  Canadian 
N ational Railw ays, th e  C anadian Pacific Railway, 
and  th e  D epartm en t of T rade and  Commerce. 
The exh ib it included some specim ens of Canadian 
m ineral products, notable am ong which were two 
exam ples of radium -bearing  ore.

G. D. P e te r s  and  Co.,  Ltd., of W indsor W orks, 
Slough, were dem onstra ting  electric arc welding 
and  had on th e ir  s tan d  exam ples of tw o of th e ir 
portab le  un its . T hey  were also showing photo
graphs of equ ipm ent supplied to  th e  Iraq  Petroleum  
Co., L td ., for th e  construction  of th e  pipe-line 
connecting  th e  oilfields w ith  th e  sea. Some notes 
on  th is  pipe-line have been supplied by  th e  firm, 
and  are referred  to  elsewhere in  th is issue.

R u s t o n - B u c y r u s ,  L t d . ,  of L incoln, were 
occupants of a  s tan d  on which th e y  were showing 
in  association w ith  R u sto n  an d  H o r n sb y ,  Ltd.,  
a  Diesel locom otive such as has been described 
in  these  colum ns. In  th e  outside exh ib it th ey  were 
showing in  operation  a  21B Diesel excavator of 
f-cu . yd. bucket capacity  fitted  as a dragline and 
operated  by  a  R uston  4-cylinder 70 h.p. engine, 
a  p roduct th a t  is a lready  fam iliar to  readers.

B r o o m  an d  W ade, Ltd.,  of H igh W ycom be, 
occupied a large s tan d  on which th ey  were showing 
air-com pressors and  pneum atic  tools. Two exam ples 
of th e ir  portab le  compressors were shown, while 
an o th er was in  operation  in  th e  outdoor exhibit. 
T hey  were also show ing a ro ta ry  air-com pressor 
su itable for sm all pressures up  to  40 lb. p e r sq. in . 
A feature of th e ir  portab le  com pressor is th a t  th e  
petro l engine power u n it is of th e ir  own m anufacture.
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A lfr e d  H e r b e r t ,  Ltd.,  of C oventry, besides 
exh ib iting  A trito r pulverizing  equ ipm en t for coal 
firing were m aking  a feature  of M odave p a te n t dust 
and  su lphur rem oval p lan t. T hey  w ere also giving 
some space to  th e  dem onstra tion  of th e  princip le 
of th e  Boby precip ita tion  p lan t in  association w ith  
W il l ia m  B o b y  an d  Co., Ltd., of 62-64, B rook  
S treet, London, W . 1. F u rth e r  a tte n tio n  to  bo th  
these  developm ents will be given in  a forthcom ing 
issue.

T h o m a s  L ocker  an d  Co.,  Ltd.,  of W arring ton , 
were showing woven-wire and  perfo ra ted -m eta l 
screens for all purposes, including th e  “ T rayco ” 
all-electric v ib rating  screen an d  th e  v ib rating  
feeder an d  conveyer in  operation . These products 
were described in  th e  M a g a z i n e  for A pril, 1930. 
Two exam ples of th e  la t te r  were show n— a sm all 
m odel capable of han d lin g  up to  1,000 lb. p e r hour 
and  a  h eavy-du ty  m odel su itab le  for 300 to n s 
p er hour.

G. A. H a r v e y  an d  Co. (L on d on ),  Ltd.,  of
Greenwich M etal W orks, L ondon, S.E. 7, were 
d isp laying a v a rie ty  of th e ir  sheet-m etal products 
and  woven-wire w ork. A tten tio n  is p a rticu larly  
d irected  to  a new  ty p e  of woven w ire specially 
su itable for v ib ra tin g  screens m ade of a m ateria l 
which is h ard  an d  tough  and  n o t b rittle . Among 
th e  range of m etals perforated  or woven by th e  firm 
are steel, copper, brass, bronze, nickel, duralum in, 
an d  sta in less steel.

S te w a r ts  an d  L loyds ,  Ltd., of B irm ingham , 
occupied two large stan d s an d  were also represented  
in  th e  outdoor exh ib it. T hey  were show ing screwed 
and  socketed  w rought iro n  and  steel tub es and  
fittings, boiler tubes, b itum en-lined  tubes, coupling 
coils, p it props, etc. A special featu re  was m ade of 
a section of th e  tu b e  which has been ordered  for th e  
Iraq  pipe-line and  is referred  to  a t  som e leng th  
un der th e  head in g  of G. D. P e te rs  and  Co., L td ., 
elsew here in  th is  issue.

M u rex  W eld in g  P r o c e s s e s ,  Ltd.,  of F e rry  Lane 
W orks, F o rest R oad, W altham stow , London, E . 17. 
were show ing arc-w elding equ ipm ent and  were 
m aking  a p a rticu la r feature  of several new typ es 
of electrodes. One such is know n as “ F as tx  ” and 
has onlv recen tly  been placed on th e  m ark e t to  m eet 
th e  dem and for high-speed welding. A nother 
electrode is know n as “ H ardx  ” and  is m anufactured  
for th e  ha rd  surfacing of m etals. The B rinell h a rd 
ness of th e  weld m etal deposited is given as 640 to  
670, no quenching or o th er trea tm e n t being required 
to  o b ta in  th is  high figure.

I m p e r ia l  C h e m ic a l  In d u s tr ie s ,  Ltd.,  of Im perial 
Chem ical House, M illbank, London, S.W. 1, were 
rep resen ted  on  several stan d s by  th e ir  various 
subsid iary  com panies. N otable am ong these  were 
th e  M ond N ickel Co. (referred to  elsewhere), 
Cassel C yanide Co. (referred to  elsewhere), and I.C .I. 
M etals, L td ., of B irm ingham . The la t te r  were 
show ing non-ferrous m etals an d  alloys, especially 
copper and  brass in  th e  form  of p lates, sheets, strips, 
tubes, rods, w ire, shea th ing , roofing, etc . On 
an o th er s tan d  th e y  were showing th e ir  degreasing 
p lan t, which has a lread y  been described in  these 
colum ns.

B r it i s h  A rea  R e g u la to r s ,  Ltd., of W indsor 
House, V ictoria  S treet, L ondon, S.W. 1, occupied 
a s tan d  in  association w ith  Beiliss and  M orcom , 
on which th ey  were d isplaying sectionalized elem ents 
of contro l equ ipm ent for a wide v a rie ty  of purposes.

Am ong these  m ay  be m en tioned  th e  autom atic 
con tro l of steam  desuperhea ting , au to m atic  tem 
pera tu re  regulators, high-pressure and  low-pressure 
steam  regulators, h u m id ity  regu lato rs , gas governors, 
an d  traffic regulators. All these  accessories are 
generally  operated  hydraulically , a lthough  there  are 
cases w hen oil m ay be used as th e  m edium  in  place 
of w ater. D etailed  particu lars of som e exam ples of 
th e ir  app lication  will be co n ta in ed  in  forthcoming 
issues.

C. C. W a k e f ie ld  a n d  Co.,  Ltd. ,  of Wakefield 
House, L ondon, E.C. 2, on  a  s ta n d  devoted  to 
lu b ricatin g  oil an d  eq u ip m en t for using it, were 
d em o n stra tin g  th e ir  “ A yrlyne  " lu b ricato r suitable 
for all ty p es of com pressed-air m achinery . The 
essential featu res of th is  are illu stra ted  in  the 
accom panying pho tograph  to  w hich th e  following

W a k e f i e l d ’s  “  A y r l y n e  ”  L u b r i c a t o r .

is th e  key  : A— filler tap . B— oil reservoir. C— 
w orsted plug. D — oil o u tle ts. E — a ir  inlet.
F— air ou tle t. The lu b rica to r can  be fitted  direct 
to  th e  m achine o r in  th e  a ir pipe-line, whichever 
is m ost conven ien t. I t  is im m ate ria l which end is 
connected  to  th e  a ir in le t. The booklet published 
by  th e  firm gives full in stru c tio n s for th e  proper 
use of th is  accessory.

B e il i s s  an d  M o r c o m ,  Ltd.,  of L edsam  Street 
W orks, B irm ingham , occupied a  large s ta n d  in the 
centre  of th e  F a ir on which th e y  had  a running 
exhib it of th e ir  6-cv linder com pressorless Diesel 
engine, which is fu rth e r described elsew here in this 
issue. A n o ther ru n n in g  ex h ib it was of a gas com
pressor designed for use in  connexion w ith  experi
m ents w hich are being w idely carried  o u t on the 
use of coal gas in  th e  place of p e tro l o r fuel oil 
in in te rn a l com bustion  engines. T hese tak e  gas 
a t  5,000 lb. p er square  in . p ressure from  a filling 
sta tio n  consisting  of su itab le  reservo ir bottles. 
From  th is  filling s ta tio n  d em o n stra tio n  vehicles 
a t  th e  F a ir  w ere o b ta in ing  th e ir  fuel. O ther exhibits 
included a sm all com pound steam  engine, a 2-stage 
vertical air-com pressor, and  a sm all tu rb in e .
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E n g l i s h  E le c tr ic  Co.,  Ltd.,  of Q ueen's House, 
Kingsway, London, W.C. 2, were show ing a 6- 
cylinder vertical Diesel engine of th e  m echanical- 
injection co ld -sta rting  ty p e . The R ugby works of 
the com pany has produced oil engines for m ore th an  
25 years and  W illans and  Robinson th e  form er 
proprietors were one of th e  pioneers of its develop
m ent in  th is  country . The engine exh ib ited  was 
one of 300 h.p. a t  600 r.p .m . The engine is known 
as th e  “ K ” ty p e  and  has been standard ized  in  un its  
having an y  num ber of cylinders from  3 to  8, each 
cylinder giving an  o u tp u t of 50 h.p. a t  th e  norm al 
speed, th e  range in  o u tp u t being th u s 150-400 h.p. 
A sim ilar range of engines know n as th e  ty p e  “ L  ” 
is also m anufactured  w ith  o u tp u t ranging from  375-
1,000 h.p. On th is  s tan d  also were several o th e r 
exam ples of th e ir  products, including electric m otors, 
control gear, induction  regulators, and  d is trib u 
tion  transform ers.

Sir W. G. A r m s t r o n g ,  W h itw o r th ,  and  Co.  
(E ngineers) ,  Ltd.,  of Tham es House, L ondon, 
S.W. 1, were p a rt occupants of a s tan d  w ith S h e l l -  
Mex and B.P., Ltd. , of Shell-M ex House, K ingsway, 
London, W.C. 2, on which th ey  were dem onstra ting  
a cylindrical oil-fired tiltin g  furnace su itable for 
a varie ty  of m etal-m elting  purposes. Of g reater 
in terest to  m ining m en, however, was th e ir  dem on
stra tion  of D iesel-electric tran sp o rt. This was 
provided in th e  shape of an  express tra in  running  
daily between London and  B irm ingham  and  th e  
following figures will serve to  illu stra te  th e  perfo r
mance o b ta in ed : D istance, 113 m iles; weight,
47 tons ; highest speed, 70 m .p.h. ; to ta l fuel 
consum ption, 20 galls ; cost of fuel per gallon, 3£d. ; 
fuel cost per mile, 0 -68d. in one week's running  ; 
fuel used, Light Diesoleum —a product of th e  Shell- 
Mex and B.P. organization, in conjunction  w ith 
which the service was m ain tained .

W. and T. Avery,  Ltd.,  of Soho F oundry , 
Birmingham, were showing weighing, m easuring, 
counting, and testing  m achines for all purposes. 
Of special in terest is a fully au tom atic  testing  
machine suitable for tensile  and compression tests , 
which is self-indicating. This is operated  hydrauli- 
callv. The ind icator has tw o special features, th e  
first being an e lectrically-operated m axim um  
pointer, the  a rrangem ent of which com pletely 
elim inates friction during  th e  weighing m ovem ent. 
W hen the  m axim um  poin t has been reached an 
electrically-controlled friction brake comes in to  
operation and holds th e  loose po in ter a t  th e  
maximum position. The second feature  is the  
autom atic load control, consisting of electric 
contacts operated  by th e  po in te r a t  th e  back of the  
dial. These contacts are coupled electrically  w ith 
the pum p u n it and are so arranged th a t  as th e  load 
is reduced or increased the  appropria te  circuit is 
closed and  pressure added or rem oved from the 
system.

METAL MARKETS
C o p p e r .— On balance standard  prices kept fairly 

steady during F ebruary  bu t the  m arket closed w ith 
an  easy undertone owing to  the  failure of consum p
tion to  im prove to  an y  ex ten t. D evelopm ents in 
Germ any and th e  U nited S tates were of course 
adverse to  trad e  expansion. E lectro  eased off to  
ab o u t 4-90 cents per lb. c.i.f. Europe. The big 
Congo producer, Union Minière du H au t K atanga, 
is definitely to  increase o u tp u t on April 1 by  40% . 
Some of the  higher-cost. U nited S tates properties

are expected to  close down th is  year. A feature  of 
the  m onth  was some fair Japanese buying.

Average price of Cash S tandard  Copper : February , 
1933, ¿28 10s. 6d. ; Jan u ary , 1933, ¿28 12s. ; 
February , 1932, ¿36 19s. 8d. ; Jan u ary , 1932, 
¿39 10s. Id.

T i n .— Prices fluctuated  during  F eb ruary  a little  
below th e  ¿150 level for cash, b u t th e  supporting 
“ group ” did no t seem to  experience any  p a rticu la r 
difficulty in bringing the  price up to  th a t  level when 
deem ed desirable. In d u stria l dem and rem ained 
ra th e r subdued b u t the February  s ta tistics recorded 
a fu rth er appreciable im provem ent which gave the 
m arke t a  fillip. The m arket, however, rem ains 
som ew hat artificial.

Average price of Cash S tandard  T in  : F ebruary , 
1933, ¿148 12s. 7d. ; Jan u ary , 1933, ¿145 15s. lOd. ; 
F ebruary , 1932, ¿139 4s. 7d. ; Jan u ary , 1932, 
¿140 5s. 6fd.

L e a d .— Steady conditions prevailed  in  th is  
m arke t during February , the  exp lanation  probably  
being th a t  prices a re  now so low th a t  everybody 
realizes th a t  th is  fact m ust discount m uch th a t  is 
adverse in  th e  position. A t th e  sam e tim e it is 
generally recognized th a t  th e  sta tis tica l situation  
is discouraging. Consum ption leaves m uch to  
be desired and  th e  a lready  large world stocks are 
p robably  still growing.

Average m ean price of soft foreign lead : February , 
1933, ¿10 11s. 6d. ; Jan u ary , 1933, ¿10 12s. l id .  ; 
February , 1932, ¿14 11s. 3d. ; Jan u ary , 1932, 
¿15 2s. l jd .

S p e l t e r .— Values oscillated nervously owing to  
conflicting reports regarding th e  progress of the  
negotiations connected w ith  th e  proposed re 
establishm ent of the  In terna tiona l Zinc Cartel 
b u t tended  to  harden a t  the  end of th e  m onth  when 
it was reported  th a t  renewal had  been definitely 
agreed upon. So far the  trouble  w ithin th e  Cartel 
does no t seem to  have had  tim e to  affect the  
sta tistica l position adversely to  any  ex ten t and  as 
far as one can te ll consum ption is still in  excess 
of curren t production  (these rem arks, of course, 
excluding the  U nited States).

Average m ean price of spelter : February , 1933, 
¿13 19s. lOd. ; Jan u ary , 1933, ¿14 9s. 9d. ; February , 
1932, ¿14 Is. 7d. ; Jan u ary , 1932, ¿14 12s. 6d.

I r o n  a n d  S t e e l .— The B ritish pig-iron m arket 
displayed some favourable signs during February , 
consum ers showing increased confidence, whilst the 
rolling mills benefited from the  v irtua l exclusion 
of im ported  m aterial. No. 3 Cleveland foundry 
pig-iron rem ained a t  62s. 6d. for local delivery 
and  58s. 6d. f.o.b. for export. The finished steel 
m arke t rem ained quiet b u t hopes are held th a t 
conditions m ay soon reflect the  increased activ ity  
a t  the  shipyards. The C ontinental steel m arket 
experienced a  sp u rt of F a r E astern  buying b u t 
has since quietened down. Some progress appears 
to  have been m ade in connexion w ith the  reorganiza
tion  of th e  C ontinental R aw  Steel C artel and  the 
proposed associated sales syndicates.

I r o n  O r e .— D uring February  dem and generally 
was not by  any  m eans brisk b u t a t  one tim e 
G erm any bought some fair parcels. M editerranean 
ores have been offering very cheaply, down to  about 
12s. c.i.f. being m entioned. Best Bilbao rubio is 
held for around 15s. 3d. per ton  c.i.f.

A n t i m o n y .— The form ation of the  A ntim ony 
Trade Association for H unan  did no t im part the 
lasting  firmness to  the  m arket th a t  a t  one tim e was 
th ough t possible. D em and continues slack and
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L O N D O N  D A IL Y  M ETA L PR IC E S .
Copper, T in , Zinc, and Lead per Long Ton • S ilver per Standard Ounce : G old per F in e  O unce.

CO PPE R .
T IN .

ZINC
(Spelter).

L E A D . S IL V E R .

GOLD.
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. For
ward.

Cash. 3  M onths. Cash. 3 M on th s.

Feb . £ s. d. £  s - d. f. s. d. £  s . d. £ s. d . £ s. d. £ s. d. £ s. d. £ s. d. d . d. s. d.
10 29 4 4 i 29  9 44 33 10 0 31 5 0 149 16 3 150 1 3 14 5 0 10 8 9 12 0 0 1 6 | 1 6 # 120 2
13 29 0 71 29 5 74 33 7 6 — 148 8 9 148 15 0 13 16 3 10 5 0 11 15 0 16 Ä 16 f 119 10
14 28 12 6 28 16 104 33 0 0 30 15 0 149 2 6 149 6 3 13 16 3 10 5 0 11 15 0 1 6 # 161 119 91
15 28 6 3 28 11 3 32 12 6 —. 118 12 6 148 15 0 13 15 0 10 2 6 11 10 0 1 6 # 161 119 9i
16 28 5 74 28 10 74 32 7 6 — 148 13 9 148 18 9 13 17 6 10 5 0 11 15 0 1 6 # 1 6 ! 121 il
17 28 6 101 28 10 74 32 5 0 30 10 0 148 6 3 148 11 3 13 18 9 10 6 3 11 15 0 1 6 # 161 120 9J
20 28 16 3 29 1 3 32 11 3 — 14S 7 6 148 11 3 14 0 0 10 10 0 12 0 0 1 6 # 17 120 6 i
21 28 8 9 28 13 14 32 7 6 30 10 0 148 7 6 148 12 6 13 18 9 10 10 0 12 0 0 1 7 # 17* 120 6 i
22 28 8 14 28 13 14 32 12 6 —. 148 6 3 148 13 9 14 0 0 10 11 3 12 0 0 17 1 7 * 121 8
23 28 8 9 28 13 9 32 12 6 —. 147 17 6 148 8 9 14 1 3 10 11 3 12 0 0 1 7 # 17® 122 0
24 28 9 44 28 14 44 32 10 0 30 10 0 147 8 9 147 18 9 13 18 9 10 11 3 12 0 0 1 7 # 17® 121 10
27 28 6 3 28 13 14 32 10 0 — 146 7 6 146 17 6 13 15 0 10 7 6 12 0 0 1 7 # 1 7 i 121 5
28 27 18 9 28  4 44 32 0 0 30 0 0 146 6 3 146 18 9 14 0 0 10 7 6 12 0 0 17* 1 7 # 121 2

Mar.
1 28 0 74 28 5 7s 32 0 0 _ 148 17 6 149 2 6 14 5 0 10 8 9 12 0 0 1 7 * 17* 121 l l i
2 27 17 6 28 3 9 32 0 0 — 147 16 3 148 8 9 14 2 6 10 8 9 12 0 0 17 1 7 * 121 7*
3 27 9 41 27 14 44 31 15 0 29 10 0 146 IS 9 147 8 9 14 2 6 10 7 6 12 0 0 1 7 # 171 120 8
6 27 3 9 27 9 44 31 5 0 .— 146 15 0 147 10 0 14 0 0 10 5 0 11 15 0 1 7 # 17* 119 7
7 27 12 6 27 18 9 31 10 0 29 10 0 145 15 0 146 7 6 14 6 3 10 8 9 12 0 0 17* 1 7 # 119 7
8 28 3 9 28 9 44 32 5 0 — 148 13 9 149 6 3 14 11 3 10 17 6 12 5 0 18 1 8 * 118 11
9 28 10 74 28  15 74 32 10 0 149 0 0 149 11 3 14 13 9 11 2 6 12 10 0 1 8 # 1 8 # 119 71

prices, a fte r  rising sharp ly  on th e  news of th e  
Association, have subsequently  eased to  ab o u t 
¿23 5s. c.i.f. for forw ard shipm ent from  China. 
English regulus rem ains a t  ¿37 10s. to  ¿42 10s. 
per ton.

A r s e n i c .— There is n o t m uch inquiry  and  
M exican high-grade is now offering a t  ab o u t ¿18 
c.i.f. Cornish white rem ains a t  ¿19 f.o.r. mines.

B i s m u t h .—D em and has not been v ery  b risk  
and  th e  official price was reduced during F eb ruary  
to  4s. 6d. per lb. for 5 cwt. lots and  over. Shortly  
afterw ards it was announced th a t  B ism uth  m etal 
had  been placed on the  Free L ist under th e  Im port 
D uties Act.

C a d m i u m .— The m ark e t is qu ietly  steady  a t  abou t 
Is. 7d. per lb.

C o b a l t  M e t a l .—The official price rem ains a t 
7s. per lb. for cwt. lots.

C o b a l t  O x i d e s .— V ery little  inqu iry  has been 
forthcom ing ju st recen tly  and  prices are som ewhat 
nom inal a t  around 4s. 9d. to  5s. 2d. per lb. for b lack 
and  5s. 4d. to  5s. 7d. for grey.

C h r o m i u m .— The m ark e t is stead y  a t  2s. 9d. 
pe r lb. delivered.

T a n t a l u m .— Quiet conditions prevail bu t prices 
are una ltered  a t  ¿15 per lb.

P l a t i n u m .— A part from  some Japanese buying 
th e  m ark e t has been slow and  prices of refined 
m eta l have eased to  ab o u t ¿7 p er oz.

P a l l a d i u m .— There is ha rd ly  an y th in g  m oving 
b u t quotations rem ain  a t  ¿4 to  ¿4 10s. per oz.

O s m i u m .— In  the absence of business prices are 
upheld a t  ¿12 to  ¿12 10s. per oz.

I r i d i u m .— Buyers rem ain  very  shy b u t prices 
a re  unaltered  a t  ¿9 10s. p er oz. for sponge and 
powder.

T e l l u r i u m .— Only trifling qu an titie s are called 
for and  quotations a re  quite  nom inal a t  around  
20s. p er lb.

S e l e n i u m .— Q uotations are w ithou t change a t  
7s. 8d. to  7s. 9d. per lb. (gold) ex warehouse L iver
pool, a  qu ietly  steady  dem and being m aintained.

M a n g a n e s e  O r e .— Japan  showed a little  in te rest 
during F ebruary  b u t on th e  whole th e  m arket

continued in  th e  doldrum s. Prices a re  quotably 
unchanged a t  9 |d .  per u n it c.i.f. for best Indian 
ore an d  8 |d .  to  9d. c.i.f. for 50 to  52%  washed 
Caucasian.

A l u m i n i u m .— There have  been no developm ents 
of note. Leading in te rests m ain ta in  quotations at 
¿100 p er long ton , less 2 %  delivered for ingots and 
bars, and  ¿80 (gold) pe r m etric  ton , for export.

S u l p h a t e  o f  C o p p e r .— R a th e r easier conditions 
have prevailed, English  su lphate  now being quoted 
a t  ¿15 15s. to  ¿16 5s. p er to n , less 5% .

N i c k e l .— There has been a  definite im provem ent 
in th e  dem and during  th e  p a s t m o n th  b u t prices 
rem ain  a t  ¿245 to  ¿250 pe r ton .

C h r o m e  O r e . — This in d u s try  rem ains very 
depressed, p roduction  being down to  only  a  fraction 
of th e  highest levels. Prices, however, show no 
change a t  80s. to  85s. for first q u a lity  48%  Rhodesian 
ore and  100s. to  105s. c.i.f. for 55 to  57%  New 
Caledonian.

Q u i c k s i l v e r .— T here is still only a  v ery  limited 
in te rest in th is  m etal, prices hav ing  eased somewhat 
to  ¿10 per b o ttle , ne t, for spot.

T u n g s t e n  O r e .— A lthough th ere  has been no 
appreciable dem and ju s t recen tly  sellers in  China 
have hardened  a  little  in  th e ir  ideas, forw ard ship
m ent now being quoted  a t  a b o u t 10s. 3d. per unit 
c.i.f.

M o l y b d e n u m  O r e .— There are fa irly  frequent 
inquiries for good q u a lity  concen tra tes , prices 
being well m ain ta ined  a t  47s. 6d. to  50s. per unit 
c.i.f. for 80 to  85%  m ateria l.

G r a p h i t e .— Q uotations are largely  nom inal at 
around  ¿16 to  ¿18 p er to n  c.i.f. for 85 to  90%  raw 
M adagascar flake and  ¿15 to  ¿17 c.i.f. for 90% 
Ceylon lum ps.

S i l v e r .— At th e  beginning of th e  m o n th  China 
showed some in te res t b u t subsequen tly  dull con
ditions developed and  spo t bars, a f te r  beng quoted 
a t  17d. on F eb ru ary  1, declined to  16ykd. on 
F ebruary  11. In  th e  la t te r  h a lf of th e  m o n th  China 
and  Ind ia  showed a little  m ore in te res t whilst 
Am erica was no t offering so freely. Prices rose 
fairly  sharp ly  to  17£d. on F eb ru ary  28.
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STATISTICS
PRODUCTION O F GOLD EST T H E  T R A N SV A A L .

N A T IV E S EM PLO Y ED IN  T H E  TRAN SVA AL M INES.

E l s e 
R a n d . w h e r e . T o t a l .

Oz. Oz. Oz.
February, 1932 ........................ 8 69 ,711 44,301 914 ,012
March ...................................... 9 14 ,017 4 6 ,0 1 8 960 ,035
April ........................................ 9 01 ,894 4 7 ,902 9 49 ,796
M ay............................................. 9 19 ,223 46,421 9 65 ,644
J u n e ........................................... 9 13 ,297 4 5 ,7 1 4 959,011
J u l y ........................................... 9 33 ,947 4 7 ,213 981 ,160
A u g u st...................................... 9 43 ,174 4 8 ,1 4 8 991,322
S ep tem b er............................... 9 12 ,870 48.631 961,501
O c to b e r .................................... 9 26 ,6 8 6 4 8 ,2 7 9
Novem ber ............................... 9 30 ,085 4 8 ,6 3 1 9 7 8 ,7 1 6
December ............................... 9 31 ,749 4 8 ,8 6 9 980 ,618
January, 1933 ...................... 9 19 ,125 4 8 ,3 3 2 967,457
F eb ru a ry ................................. 835,931 4 7 ,2 1 4 883 ,145

TR A N SV A A L  GOLD O U TPU TS.

J a n u a r y .

Treated
Tons.

B rak p an ..............
City D eep ..........
Cons. Main R e e f ............
Crown M ines...................... j
D aggafontein .................... '
D ’rb’n RoodepoortD eep
East Geduld ...................
East Rand P.M ................
Geduld................................. j
Geldenhuis D e e p  ■
Glynn’s Lydenburg . . .  
Government G.M. Areas!
Kleinfontein ..........
Langlaagte Estate  
Luipaard’s V lei . . .  
Modderfontein New  
Modderfontein B . 
Modderfontein Deep . .  
Modderfontein East . . .
New State A r e a s ............
Nourse ..............................
Randfontein ...................
Robinson D e e p ..............
Rose D e e p ........................ |
Simm er and J a c k ..........
S p r in g s..............................
Sub N ig e l ..........................
Transvaal G.M. Estates
Van R y n ............................
Van Ryn D eep ............... |
West Rand Consolidated
W est S p r in g s ...................
W itw’tersr’nd (Knights) 
Witwatersrand D eep  . .

112,000
8 1 ,000
7 5 .200

292 .0 0 0
47 .700  
52,1 00
6 4 .0 0 0

1 63 .000
8 7 .8 0 0
7 1 .000  

7 ,7 0 0
2 09 .000  

5 2 ,400
8 1 .000
3 4 .7 0 0

176.000  
77,500  
44,600
76.000
91.000
72.000

255 .000
100.000

6 4 .200  
8 3 ,100
7 9 .200
3 7 .8 0 0  
1 9 ,300
5 2 .000
7 2 .000
9 8 .000
8 1 .0 0 0  
7 3 ,000
4 6 .800

Yield
Oz.

£216,041  
2 1 ,2 5 6  
2 5 ,3 3 0  
9 1 ,2 6 4  

£ 1 1 0 ,768  
1 5 ,408  
2 1 ,4 5 6  
4 1 ,7 5 6  
2 7 ,2 1 8  

I 1 6 ,112  
2 ,6 3 6  

£ 5 7 8 ,9 2 7  
£ 10 ,115  

£ 147,557  
8 ,1 9 9  

5 9 ,1 0 7  
1 9 ,922  
1 9 ,1 8 2  
21,191  

£267 ,280  
2 0 ,4 7 6  

£436 ,376  
2 6 ,9 4 2  
12 ,650  
20,221 

£227 ,727  
33,941  

5 ,5 2 9  
£6 7 ,8 7 0  

£135 ,654  
£ 1 5 2 ,1 4 6  
£ 1 1 2 ,0 5 4  
; £7 8 ,3 2 5  
i 1 5 ,8 5 6

F e b r u a r y .

Treated
Tons.

Y ield
Oz.

106 ,500
74.500
70 .000  

2 62 ,000
43 ,900
4 6 .8 0 0
6 0 .0 0 0

150.000
8 0 .500
71.000  

7,000
192.000

4 6 .200
7 5 .000
3 3 .000

162 .000
71.000
4 1 .800
7 1 .500
8 4 .000
6 7 .2 0 0  

235 ,000
9 2 .0 0 0
6 0 .000
7 9 .000
7 5 .5 0 0
3 5 .0 0 0  
18,300
4 8 .0 0 0
70.000
88.000
7 4 .500  
66,000 
4 5 ,400

£ 2 0 1 ,4 0 3  
I 1 9 ,578  
1 2 2 ,9 2 6  
! 80,581  
£106,572  

13,330  
20 ,569  
3 7 ,8 7 4  
25 .052  
15,232  

2 ,5 4 5  
£514,386  

£9 ,539  
£129 ,498  

7,8 6 6  
5 0 ,3 3 8  
17,151  
17,980  
19,009  

£241,388  
1 8 ,276  

£390 ,150  
2 5 ,197  
11,696  
1 9 ,226  

£213,408  
33,363  

4 ,9 6 4  
£63 ,034  

¿121 ,882  
£139,733  
£102 ,213  

£67,537  
14,617

F eb . gold at 119s. per oz .

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

Compiled from official s ta tistics  published b y the Transvaa  
Chamber o f M ines.

Tons
m illed.

Y ield  
per ton.

W ork’g  
cost  

per ton.

W ork’g 
profit 

per ton.

T otal
working
profit.

s . d. s . d . s . d . £
Nov., 1 9 3 1 . .. 2,726,720 27 10 19 5 8 5 1,144,208
D ecem b er.. . . 2 ,793,9(0 27 10 19 5 8 5 1,173,732
January, 1932 2,880,500 27 5 19 4 8 1 1,163,434
February . . . . 2,775,400 27 8 19 6 8 2 1,133.212
March ............ 2,901,300 27 10 19 7 8 3 1,200,278
April ............... 2,883,500 27 9 19 5 8 4 1,196,011
M ay................... 2,964,100 27 6 19 2 8 4 1,228,198
J u n e ................. 2 ,927,200 27 9 19 3 8 6 1,241,392
J u l y ................. 2,993,600 27 5 19 0 8 5 1,260,744
A u g u st ............ 3,027,700 27 6 19 1 8 5 1,277,923
September . . . 2,941 ,800 27 6 19 1 8 5 1,234,584
O c to b e r .......... 2,994,500 27 5 19 0 8 5 1,26 .,274
N ovem ber . . . 2,949,050 27 8 19 2 8 6 1,256,717
D ecem b er .. . . 2,972,000 27 10 19 5 8 5 1,255,797
January, 1933 — 2,802.754

G o l d C o a l D ia m o n d
M i n e s . M i n e s . M i n e s . T o t a l .

February 29 , 1 9 3 2 .. 216,171 12,177 1 ,3 6 3 2 29 ,711
March 3 1 ...................... 21 4 ,0 2 4 1 2 ,009 2 2 6 ,0 3 3
April 30 ..................... 214 ,334 11 ,943 _ 2 2 6 ,2 7 7
May 31 ........................ 215 ,926 1 1 ,972 — 2 2 7 ,8 9 8
June 30 ..................... 217 ,077 11,833 _ 2 2 8 ,9 1 0
J u ly  3 1 ........................ 217 ,525 1 2 ,056 _ 229 ,581
A ugust 31 ................. 217 ,658 11,727 _ 2 2 9 ,3 8 5
Septem ber 30 .......... 216 ,3 9 8 11,642 — 2 2 8 ,0 4 0
October 3 1 ................. 2 1 6 ,2 9 8 11.353 _ 227 ,651
N ovem ber 30 . . . . 2 19 ,0 2 4 11,207 _ 230 ,231
D ecem ber 3 1 ............ 22 1 ,0 0 8 11,310 — 2 3 2 ,3 1 8
January 31, 1933 . . 2 2 2 ,0  5 1 1 ,292 — 233,297
February 2 8 ............ 2 22 ,589 1 1 ,4 7 2 — 234,061

PRO D UC TIO N OF GOLD IN  RH O DESIA .

1930 1931 1932 1933

oz. oz. oz. oz.
Jan u ary..................... 46,121 4 5 ,677 4 2 ,706 4 8 ,650
February ................. 4 3 ,385 4 2 ,818 45,032 —
M a r c h ........................ 45,511 4 2 ,2 7 8 4 7 ,239 .—
A p r i l .......................... 4 5 ,806 4 3 ,776 46,487 —
M ay .......................... 47 ,645 43,731 46,854 —
J u n e............................. 4 5 ,2 0 8 4 4 ,118 48,441 —
J u ly  .......................... 4 5 ,810 44,765 47,331 —
A u gu st........................ 4 6 ,152 43,292 4 9 ,254 —
Septem ber................. 46 ,151 4 2 ,846 5 0 ,1 9 8 _
O ctober ................... 4 5 ,006 44,260 5 0 ,416 —
N ovem ber .............. 44 ,351 44,516 48,082 _
D e c e m b e r ................. 4 6 ,485 5 0 ,034 5 2 ,0 9 6 -

R H O D ESIA N  GOLD O UTPUTS.
J a n u a r y . F e b r u a r y .

Tons. O z. Tons. Oz.

2 5 ,6 0 0
6 ,0 8 2

1 0 ,8 0 0

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

2 3 ,6 0 0
6 ,0 4 2

10,200

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

Globe and Phoenix . . . .

6 ,5 0 0
5 ,(0 0

16,000

2 ,5 1 2
£ 6 ,1 6 6

3 ,5 9 3

6 ,1 0 0
5 ,6 0 0

14 ,400

2 ,3 5 7
£ 7 ,010

3 ,2 8 7
Sherwood Star ..............
W anderer Consolidated.

W EST A F R IC A N  GOLD O UTPUTS.
J a n u a r y . F e b r u a r y .

Ariston Gold M ines . . .
Ashanti G oldfields -----
Taquah and A bosso . . .

Tons.
7 ,3 0 5

13,440
10.206

Oz.
£ 22 ,183

14,73«»
3 ,3 0 2

Tons.

12 ,542
9 ,3 0 3

Oz.

14 ,726
3 ,4 8 8

A U STR A L IA N  GOLD O UTPUTS B Y  STATES.
W estern

Australia. Victoria. Queensland.

Oz. Oz. Oz.
February, 1932 ................. 44 ,672 — 981
March ................................. 47 ,108 — 769
April ................................... 48 ,936 — 1,216
M ay........................................ 5 3 ,9 2 8 692
J u n e ...................................... 50 ,079 920
J u l y ...................................... 5 3 ,5 8 5 — 1,391
A u g u s t ................................. 5 1 ,536 _ 1,0 2 6
S ep tem b er .......................... 5 4 ,427 — 1,160
O ctober................................. 5 1 ,2 3 6 — 2 ,1 6 9
N o v e m b e r .......................... 5 3 ,956 3 8 ,6 1 2 t 4 ,3 8 6
D e c e m b e r .......................... 5 2 ,282 — —

January, 1933................... 4'), 755 — —
February ............................ 47,281 —

t  Period J a n .' N ov . 1932. 

AU STR A L A SIA N  GOLD O UTPUTS.
J a n u a r y . F e b r u a r y .

Tons. Value £ Tons. Value £

Associated G.M . (W .A .) . .
Blackwater (S .Z .)  ............
BoulderPersev’ce (W .A .) . . 
Grt. Boulder Pro. (W .A.) 
Lake V iew  & Star (W A.) 
Sons o f Gwalia (W .A. ) . . .  
South  Kalgurli (W .A .) . . .
W aihi (N .Z .) ........................

5 ,2 3 4
3 ,7 8 7
6,381
6 ,3 7 4

34 ,453
1 2 ,1 1 6

7,514
1 1 ,7 8 0 .
3 1 ,1 1 6

5 ,7 0 0  
1,752*  

1 2 ,438  
4,448*  

3 7 ,293  
13,162  
11,870  

J 3 ,502*  
I 2 1 ,0 1 3 t  

8,600*

4 ,7 6 6
3 ,3 1 0
6 ,6 2 4

9 ,7 0 4
7 ,8 9 7

1 8 ,9 4 7 «

5 ,9 2 3
1,702*

11,676

1 4 ,4 2 6  
1 2 ,7 9 0  

/  5 ,636*  
\  2 9 ,8 0 1 t

Oz. gold, t  Oz. silver. t  To Jan. 21. 11 T o Feb. 18.
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GOLD O U TPU TS, K OLAR D IST R IC T , IN D IA .

jA N U iV.RY. F e b r u A RY .

Tons
Ore.

Total
Oz.

Tons
Ore.

Total
Oz.

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

9 ,4 3 0
14,852
19,643
1 1 ,750

5 ,5 5 2  
7,'671 

10,342*  
4 ,2 2 4

9 ,5 4 0
1 3 ,4 1 5
1 8 ,0 9 8
1 1 ,7 5 0

5 ,0 1 5
6 ,9 3 7

1 3 ,6 1 3 t
3 ,8 6 6Ooregum .....................

* 1,641 oz. from  1,628 tons Balaghat ore. t  1,155 oz . from  1,340 
ton s Balaghat ore.

M ISCELLANEOUS GOLD, SIL V E R , 
O U TPU TS.

A N D  PL A T IN U M

J a n U A RY . F e b r u a r y .

Tons. Value £ T ons. Value £

10,280
3,330

82,197
8,592

18,739

1,280

124 ,877d 
16,150  
1 4 ,2 8 6  

1 ,2 5 9 d 
2 ,166*  

89,543d  
3 8 ,5 0 0  

7 ,7 3 0 d î

19,500d

8 ,9 3 0
3 ,3 2 0

8 ,1 1 0

1 7 ,1 0 4
1 5 ,4 4 5

2 ,262*

3 8 ,5 0 0

Chosen Corp. (Korea) ..........
Frontino Gold (C’l b i a ) ..........
F r e sn il lo ......................................
New G oldfields of Venezuela
Oriental Cons. (Korea) -----
St. John del R ey (Brazil) . .  
Santa Gertrudis (Mexico) . .

W est M exican M ines ............

d  Dollars. * Oz. gold. t  Loss.

PRODUCTION O F T IN  IN  F E D E R A T E D  M ALAY ST A T E S. 
E stim ated  at 72% o f Concentrate shipped to Sm elters. Long T ons.

Ju ly , 1932 .
August
Septem ber
October . .
Novem ber.
Decem ber

1 ,4 3 7 January, 1933 ............
1 ,1 6 4 February ........................
1 ,1 2 3 March .............................
2 ,2 7 3 April ...............................
2 ,2 4 2 M ay....................................
1 ,5 9 0 J u n e .................................

2 ,3 1 2
2 ,1 5 4

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

D e c . J a n . F e b .

A yer H itam  .................................... — 113 —

B atu C a v e s ...................................... — 43 —
Changkat ........................................ 60 58 60
Gopeng ............................................. 724* — —
H ongkong Tin ............................... — — —
Idris H ydraulic ............................ — 171 18
I p o h .................................................... — 1334 551
Kampar M a la y a ............................. — . — —
Kam pong L a n ju t .......................... — — —
K am unting ................................... 146 150 —
K ent (F .M .S .) ................................. — — —
K illin g h a ll........................................ — — —
K inta .................................................. 34* — —
K inta K e l la s .................................... — — —
Kramat Tin ................................... 85 . 78 70
Kuala K a m p a r ............................... 50 — —
K undang ........................................... — — —
Lahat .................................................. 44 144 11
Lower P e r a k ................................... —
Malaya C o n so lid a ted ................... — — —
Malayan T i n .................................... 404 00 = 81
Malim N a w a r ................................. — --- —
Pahang ............................................. 78 78 78
Penaw at ........................................... — 52.1 484
P e n g k a le n ........................................ 67* — —
P e ta lin g ............................................. 2* — —
Rahman ........................................... — 25 25
Ram butan ...................................... — — —
Rantau ............................................. — 30 —
R a w a n g ............................................. 37 18 33
Rawang C o n ce ss io n s ................... 46 42 29
Renong ............................................. 174 224 254
Selayang............................................. — — —
Southern K am par.......................... — 93 784
Southern M a la y a n ........................ 48 534 534
Southern Perak ............................. — 4 1 ! 15*
Southern T r o n o h .......................... 18 18 18
Sungei B e s i ...................................... — — ■—
Sungei K inta ................................. — — ---
Sungei W ay .................................... 3 5 | 384 531
T aip ing ............................................. — 9 —
T a n jo n g ............................................. — — —
Tekka ............................................. 39* — —
Tekka T a ip in g ............................... 65* — —
T e m o h ............................................. — — —
Tronoh ........................................... 39 39 39
Ulu K la n g ...................................... 1 — — —

O U TPU TS OF N IG E R IA N  T IN  M IN IN G  COM PANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

D e c . J a n . F e b .

A n g lo -N ig eria n ............................... 13 15 18
A ssociated T in  M ines ................. 1074 1044 1004
Baba R iv e r ...................................... 3 4 3
Batura M onguna............................. — —
B i s ic h i ................................................ 184 16 —
D affo ..................................................... — — —
Ex-Lands ......................................... 164 — —
F i la n i .................................................. — — —
Ja n ta r .................................................. 9 10 —
J o s ....................................................... 7 ! 7 ! —
Juga Valley .................................... 54 54
Kaduna S y n d ic a te ........................ 114 12! —
Kaduna P rospectors...................... 5 ! 64 —
K a s s a .................................................. 44 3 3
London T in  .................................... 73 76 76
Lower B is ic h i .................................. 3 3 —
N araguta E xtended  ................... — — —
Nigerian C o n so lid a ted ................. 44 4 5
Offin R iv er ......................................... --- — —
R ibon Valley .................................. I l l 10 9
Tin F i e ld s ......................................... - — —
U nited Tin A r e a s .......................... 10 10 9
Yarde Kerri ....................................

O U TPU TS OF O T H E R  T IN  M IN IN G  COM PANIES. 
In  L o n g  T o n s  o f  C o n c e n t r a t e .

D e c . J a n . F e b .

Anglo-Burm a (B urm a)................. 414 38 23
Aram ayo Mines ( B o l iv ia ) .......... 110 116 123
Bangrin (Siam) ............................. 701 43 —
Beralt ................................................ 224* 21* 24*
Consolidated Tin M ines (Burma) 79 90 82
E ast Pool (C orn w all)................... 444 464 —
Fabulosa ( B o l iv ia ) ........................ 36 39 —
Kagera (U g a n d a ) .......................... 31 25 —
K a m r a ................................................ --- — —
M alaysiam  T i n ............................... 144 144 144
Mawchi .............................................. 220* 224* —
P a tin o .................................................. — --- —
Pattan i ............................................. - - --- —
San F in x  (Spain) ........................... — - —
Siam ese T in  (Siam) ................. 1064 13 7 ! —
South  Crofty ................................. 5 5 | 50 494
T a v o y  Tin (B u r m a )...................... 844 69 384
Tongkah Harbour (S ia m ) .......... 26 35 50
T oyo (Jap an ).................................... 684 56 544
Z a a ip la a ts ......................................... 15

* T in  and W olfram .

CO PPER L E A D , A N D  ZINC O U TP U TS.

Britannia L e a d  { O ^ r e f in e d S ilv e r !

Broken H ill South  . .  ( l on s 1(;ad co n c- •I T ons z in c conc. . .
Burm a Corporation . j  J ? DS êfin.ed. ,lead •r  I Oz. refined silver .
E lectrolytic  Zinc . . . .  Tons z i n c ...............
Indian C o p p e r  -I ~ ons coPPer • • • •

I Tons yellow  m etal
M e ss in a ..........................  Tons copper . . . .
M ount Isa ...................  T ons lead bullion
M ount Lyell ..............  Tons concentrates
N orth Broken H i l l . . .  -f i ° ns '<:ad co n c- • \  io n s  z in c  con c . . .
R hodesia Broken H ill j  J o n s ............

V Tons V 20 5 conc. .

Sulphide Corporation I  ^ ons êac* conc

Trepca ...................

Zinc Corporation

Tons z in c  c o n c . . . 
I Tons lead  c o n c .. .  

' I T ons zin c c o n c . . .
f Tons lead c o n c . . . 

' \T o n s  z in c  c o n c . . .

* 3 m onth s to  D ec . 31.

J a n . F e b .

3 ,8 5 1 _
2 5 3 ,4 5 8 —

7 ,059* —
7 ,1 3 4 * —
5 ,8 8 0 5,880

520 ,8 8 9 520,160

400 _
513 —
809 845

5 ,6 5 4 —
3 ,3 1 4 2,850
3 ,2 8 0 4,870
3 ,2 6 0 4,550
1,051 1,420

20 20

688* _
1 ,021* —
4,990 4,305
7,062 6,379

6 ,8 6 1 * —
5 ,2 0 4 * —

* S ix w eeks to  Feb. 11.
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IM PORTS OF ORES, M ETALS, E tc ., INTO  U N IT E D  KINGDOM .

D e c . J a n .

Iron Ore ...................................... 159,571 163,583
Manganese O r e .......................... 6,351 7,102
Iron and Steel .......................... 72,748 69,472
Copper and Iron P yrites . . . 26,207 17,875
Copper Ore, M atte, and Prec. 2,411 735
Copper Metal ............................. 12,971 12,217
Tin C on cen trate ........................ 3,462 2,127
Tin Metal ................................. 170 140
Lead P ig and S h e e t ................. 19,844 22,125
Zinc (Spelter) ............................. 5,330 4,061
Zinc Sheets, e tc .......................... 1,709 1,323
Zinc Oxide ................................. 14 41
Zinc Ore ...................................... 6,575 12,006
Alum inium .................................... . . .  .T o n s . . 568 8,935*
M ercury........................................ . . .  .L b ..  . . 92,862 171,957
W hite Lead ............................... ___ C w t.. . 4,942 5,170
Barytes, g r o u n d ........................ 22,000 20,345
Asbestos ...................................... . .  .T o n s . . 2,350 1,114
Boron Minerals ........................ 469 1,413
Borax ........................................... 15,926 4,722
Basic S la g ................................... — —
Superphosphates ...................... . .  .T o n s . . 2,298 1,200
Phosphate of Lim e ................. 24,444 32,201
M ica ............................................... 107 184
Tungsten Ores .......................... 413 298
S u lp h u r ........................................ 2,905 7,952
Nitrate of Soda ........................ 1-602 2,0'Jl
Potash S a l t s ............................... . .  .C w t .. . 141,506 113,019
Petroleum : Crude ................. 29,992,986 34,085,889

Lam p Oil .......... 36,385,226 16,005,910
Motor Spirit . . . . . . .  Gallons 82,619,717 83,120,905
Lubricating O il. 7,065,418 8,109,101
Gas O il................. 8,801,775 9,(587,889
Fuel Oil ............ 45,982,069 43,584,633

Asphalt and B itu m e n ............ 10,383 10,078
Paraffin W ax ............................ . .  .C w t .. . 110.149 74,026

* C w t.

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

D e c . J a n . F e b .

Anglo-Ecuadorian.......................... 1 6 ,007 16 ,117 1 4 ,780
Apex Trinidad................................. 4 3 ,0 2 0 4 5 ,1 9 0 44 ,500
A tto c k .............................................. 1 ,6 6 9 1 ,5 3 3 1 ,2 5 9
British Burmah..................... .. 3 ,7 8 9 3,911 4 ,2 4 1
British Controlled ........................ 3 9 ,5 8 9 — —
Kem M ex.......................................... 847 832 760
Kem River (Cal.) ........................ 3 ,2 9 2 3 ,3 4 6 3 ,2 4 4
K em  Romana ............................... 84 77 74
Kem Trinidad ............................... 1 ,561 1 ,9 0 3 2,611
Lobitos ............................................ 2 4 ,2 8 7 2 3 ,0 7 1 2 0 ,2 9 0
Phoenix............................................... 7 8 ,4 0 6 6 5 ,7 1 9 5 9 ,3 3 8
St. Helen's P etro leu m ................ 4 ,2 1 8 3 ,9 6 7 3 ,7 9 5
Steaua R o m a n a ............................ 100 ,837 90 ,5 6 4 — ■
Tampico .......................................... 2 ,2 9 0 2 ,2 1 9 2 ,0 9 1
Tocuyo ............................................ 1 ,1 8 6 1 ,2 1 9 1 ,0 7 3
Trinidad Leaseholds ................... 2 9 ,9 5 0 2 8 ,5 5 0 2 8 ,600

QUOTATIONS O F OIL COM PANIES’ SH A R ES. 

Denom ination o f Shares £1 unless otherw ise noted.

Anglo-Ecnadorian ..............................
Anglo-Egyptian B  ...............................
Angio-Persian 1st Pref.........................

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

,, „  8% Pref. (4 pesos)
Phoenix, R oumanian ..........................
Royal D utch (100 f l . ) ..........................
Shell Transport, Ord.............................

5% Pref. (£10) . . .
Steaua Rom ana ...................................
Trinidad L easeh o ld s............................
U nited British of Trinidad (6s. 8d.) 
V.O.C. H o ld in g .....................................

F eb . 9, 
1933.

£ s. 
11 

1 10 1 8
1 17 

18
8
3
3

3 0 
2

1 12
7 
6 
9

17 15
2 5 

11 2
8

2 7
4

1 10

M ar. 9, 
1933.

£  s. d. 
10 6 

1 10 0 
1 7 6
1 16 9  
1 0  6

7 
4 
3

2 17

1 11
6 6 
5 9 
8 3 

16 15 0 
2 2 6 

7 6 
7  0 
7 6 
4 0 

1 8  0

11

P R I C E S  O F  C H E M I C A L S .  M a r . 9 .
These quotations (some of which are affected b y the devalua

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

£  s . d.
A cetic A cid, 4 0 % ........................................................  per cw t. 1 0  9

„  8 0 % ......................................................... „  1 18 5
,, „  G la c ia l .................................................... per ton 59 0 0

Alum  ................................................................................  „  8 7 6
A lum inium  Sulphate, 17 to 1 8 % ..........................  ,. 6 15 0
Am m onium , Anhydrous ..........................................  per lb. 1 1

,, 0*880 s o lu t io n ......................................  per ton 15 10 0
C a rb o n a te ............................................. ,, 27 10 0
N itrate  (British) ............................... ,, 16 0 0

,, Phosphate, com m l..............................  ,, 40 0 0
Sulphate, 20*6% N .............................  „  6 10 0

A ntim ony, Tartar E m etic, 4 3 /4 4 % ...................... per lb. 10
,, Sulphide, g o ld e n ...................................  ,, 9

Arsenic, W hite (foreign) ..........................................  per ton 20 0  0
Barium , Carbonate (native), 9 4 % ........................ ,, 4  10 0

,, Chloride ........................................................  ,, 10 10 0
Barytes ...........................................................................  ,, 8 5 0
B enzol, standard m otor ..........................................  per gal. 1 6£
Bleaching Powder, 35% Cl.......................................... per ton 8 15 0
B o r a x ................................................................................  „  16 10 0
Boric A c i d ......................................................................  ,, 26 10 0
Calcium Chloride, so lid , 70/75%  .......................... ,, 5 15 0
Carbolic A cid , crude 60’s ........................................  per gal. 3 0

,, ,, crystallized, 40° ............................. per lb. 1 0
Carbon D is u lp h id e ......................................................  per ton 30 0 0
Citric A c i d ......................................................................  per lb. 9$
Copper S u lp h a te ........................................................... per ton 15 0 0
Creosote Oil ( f .o .b .in  B u lk ) ...................................  per gal. 3 |
Cresylic A cid , 98-100%  .....................................................  1 11
Hydrofluoric Acid, 59/60%  ...................................  per lb. 6
Iodine R esub. B .P . (28 lb . lo ts ) ............................  ,, 14 11
Iron, N itrate 80° T w ................................................... per ton 6 0 0

,, Sulphate .............................................................  ,, 1 15 0
Lead, A cetate, w h i t e .................................................  ,, 32 10 0

,, N itrate (ton l o t s ) ............................................  ,,  27 10 0
„  O xide, L ith a r g e ...............................................  ,, 25 10 0
„ W hite . . < ........................................................... „  37 10 0

Lim e, A cetate, brown ...............................................  ,, 9 5 0
*» »  grey, 8 0 % ........................................  „  13 5 0

M agnesite, C a lc in ed ...............................................................  8 5 0
M agnesium Chloride .................................................  „  6 10 0

,, Sulphate, com m l.................................... „  4  10 0
M ethylated Spirit Industrial 61 O .P ........................per gal. 2  0
N itric A cid, 80° T w ......................................................... per ton 19 0 0
O xalic A c i d ....................................................................  per ton  48  0 0
Phosphoric A cid . (Cone. 1 * 7 5 0 ) .......................... per lb. 10
Pine O il.............................................................................  per cw t. 2  7 6
Potassium  Bichrom ate ............................................. per lb. 5

„  Carbonate, 9 6 /9 8 % ................................ per ton 32 0 0
,, Chlorate.......................................................  per lb. 4
„ Chloride, 80%  .........................................  per ton 9 10 0
,, E thyl X an thate ..........................  per 100 k ilos 7 10 0
,, H ydrate (Caustic) 88/90%   per ton 40 0 0
„  N itra te ........................................................  „  30 0  0
,, P erm a n g a n a te .........................................  per lb. 8 J
,, Prussiate, Yellow ..................................  per ton 75 0 0
,, „  R e d ........................................  per lb. 2  0
,, Sulphate, 90%    ..................................  per ton 10 10 0

Sodium  A cetate ........................................................... ,,  23 10 0
„  A rsenate, 45% ................................................  „  23 0 0
,, B icarbonate ................................................... „  10 10 0
„ B ic h r o m a te .....................................................  per lb. 4
,, Carbonate (Soda Ash), 5 8 % ....................  per ton 6 0  0
,, ,,  (Crystals).................................... , ,  5 2 6
,, C h lo ra te ............................................................  ,, 32 0  0
,, Cyanide, 100%  NaCN b a s i s .................... per lb. 8
,, E th y l X a n th a t e ..................................... per 100 k ilos 7 1 6
,, H ydrate, 76% .......................................  per ton 14 0  0
„ H yposulphite, com m l...................................  „  9 2  6
,,  N itrate (refined) .........................................  „  8 10 0
,, Phosphate, com m l.........................................  „ 12 0  0
„ P r u s s ia te .......................................................... per lb. 4 |
,, S ilicate ............................................................ per ton 9 10 0
,, „  (liquid, 140° T w .) ........................  ,, 8 10 0
,, Sulphate (Glauber’s Salt) ......................... ,, 2 15 0
„ „ (Salt-Cake) .................................  „ 3 1 0
„ Sulphide, Cone., 60/65%  ......................... », 10 15 0
,, Sulphite, p u r e ................................................  per cw t. 14 0

Sulphur, Flowers ........................................................  per ton 9 15 0
Roll .........................................................................   9  15 0

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

Superphosphate of Lim e (S .P .A . 1 6 % ) ..............  ,» 3  4  0
Tartaric Acid ................................................................ per lb. IO5
Turpentine ....................................................................  per ton 65 5 0
Tin Crystals ..................................................................  per lb 1 0
Titanous C h lor id e ......................................................... >» 101
Zinc Chloride ................................................................ per ton 9 10 0

„ D u st, 9 0 /9 2 % .....................................................  »> 20 0  0
„  O xide (W hite Sea l)............................................ „  35 0  0
„  Sulphate.................................................................  »  9 0  0
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SHARE QUOTATIONS
Shares are £1 par value excep t where otherw ise noted.

GOLD AN D S IL V E R :
SO U T H  A F R IC A :

Brakpan .......................................................
City D eep  ....... ..........................................
Consolidated Main R eef ......................
Crown Mines (1 0 s . ) ..................................
D a g g a fo n te in .............................................
Durban Roodepoort D eep  (10s.) . . .
E ast Geduld .............................................
E ast Rand Proprietary ( 1 0 s . ) ............
G eduld............................................................
G eldhenhuis D eep .................................
G lynn’s Lydenburg ...............................
G overnm ent Gold M ining Areas (5s.)
G rootvlei ....................................................
Langlaagte E state ..................................
Luipaard’s Vlei (2 s .) ...............................
M odderfontein, New (1 0 s.)...................
M odderfontein B (5s.) ..........................
M odderfontein D eep  (5s.) ...................
M odderfontein E a s t ...............................
New K le in fo n te in ....................................
New State A r e a s ......................................
N ourse .........................................................
R andfontein .............................................
R obinson D eep  A  (Is.) ........................

„  B (7s. 6d.) .................
Rose D e e p ..................................................
Sim m er and Jack  (2s. 6 d . ) ...................
S p r in g s .........................................................
Sub N igel (10s.) ......................................
Van R yn ....................................................
Van R yn D eep  .........................................
Village D eep (9s. 6 d . ) .............................
W est Rand Consolidated (10s.)
W est S p r in g s .............................................
W itwatersrand (K nights) ...................
W itwatersrand D eep  .............................

R H O D ESIA  :
Cam and M o to r .........................................
Globe and Phoenix ( 5 s . ) ........................
L onely R e e f ...............................................
Luiri Gold ( 5 s . ) .........................................
Rezende (17s. 6d.) .................................
Sherwood Starr (5s.) .............................
W an d erer.....................................................

GOLD CO AST:
Ariston (2s. 6d.)..................................
A shanti (4s.) ......................................
Taquah and Abosso ( 4 s . ) ..............

AUSTR ALASIA :
Associated Gold (4s.), W .A . . . .  
Golden H orseshoe (Us.), W .A .. . . 
Great Boulder Propriet’y (2s.), W .A  
Lake View and Star (4s.), W .A . .
Sons of Gwalia (10s.), W .A ..........
South Kalgurli (10s.), W .A . . . .
W aihi (5s.), N .Z .................................
W iluna Gold, W .A ............................

IN D IA  :
Champion Reef (10s.) ........................
Mysore ( 1 0 s . ) ...........................................
Nundydroog (10s.).................................
Ooregum (10s.)........................................

AMERICA :
Camp Bird (2s.), Colorado ..............
Exploration (1 0 s .) .................................
Frontino and Boliv ia , Colombia . .  
Mexican Corporation (10s.), M exico 
New Goldfields o f Venezuela (5s.) .
S t. John del Rev, B r a z i l ...................
Santa Gertrudis, M exico.....................
V iborita (5s.), Colom bia ...................

M ISCELLANEOUS :
Chosen, K o r e a ........................................
New G u in e a .............................................

C O P P E R :
Bwana M’Kubwa (5s.), R hodesia . .
E sp era n za .............................................
Indian (2s.) .........................................
Loangwa (5s.), R h o d e s ia ..............
M ason and Barry .............................
Messina (5s.), Transvaal ..............
M ount Lyell, T a s m a n ia .................
Nam aqua (£2), Cape Province . .
R hodesia-K atanga.............................
R io T in to  (£5), S p a in ......................
Roan An telope (5s.), R hodesia . .
T anganyika Concessions ...............
T harsis (£2). S p a in ..........................

F eb . 9 
1933.

Mar. 9, 
1933.

£ s. d. £ 5. d.
5 2 6 5 8 9
1 1 3 1 5 0
2 3 0 2 0 0
7 11 3 7 17 6
3 2 6 3 5 0
1 16 9 1 14 3
4 1 3 4 10 0
1 7 6 1 3 9
5 2 6 5 4 3
1 8 9 1 4 3
1 2 6 1 1 9
2 0 0 2 0 0
1 13 9 1 17 6
1 10 0 1 7 6

10 0 8 3
3 2 6 3 1 9

17 6 19 3
19 3 17 3

2 17 6 2 12 6
1 11 9 1 7 6
2 16 9 2 13 9
2 3 9 1 18 0
2 12 6 2 8 3

13 9 13 9
1 9 9 1 6 9
1 1 3 18 0

7 9 6 9
4 12 6 4 13 0
6 3 9 7 5 0
1 5 0 1 3 9
1 13 9 1 11 3

1 6 1 4
1 3 0 1 0 0
1 9 3 1 10 9
1 3 3 1 1 3
1 6 3 1 3 9

2 8 3 2 1 3
16 6 16 u
12 6 10 0

1 0 9
1 6 3 1 6 3

13 0 11 6
18 3 17 6

7 11 6 9
1 16 9 1 14 9

10 0 9 0

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

18 9 17 0
16 3 15 3

1 3 0 1 3 3
18 6 17 0

1 18 6 1 19 6

1 3 3 19 3
15 3 12 6

2 4 6 2 0 0
7 0 6 3

10
2 0 2 0

1 4 6 1 6 3
4 3 5 0
4 9 4 6

1 4 3 1 2 6
4 9 6 3
3 9 3 6

11 0 7 0
5 6 4 0

3 9 3 6
6 3 6 3
1 6 1 9
1 6 1 6

10 0 10 0
6 6 6 0

16 0 15 6
2 0 2 0

10 0 10 0
16 12 6 15 10 0

12 6 12 0
19 3 17 6

3 2 6 2 18 9

L E A D -Z IN C :
Am algam ated Zinc (8s.), N .S .W . . .  
Broken H ill Proprietary, N .S .W . .
Broken H ill, North, N .S .W ................
Broken H ill, South, N .S .W ................
Burm a C o lo r a t io n  (10 rupees). . . .  
E lectro ly tic  Zinc Pref., T a sm a n ia ..
Mount Isa, Q ueen sland........................
R hodesia Broken H ill ( 5 s . ) ..............
San F rancisco (10s.), M exico ..........
Sulphide Corporation (15s.), N .S .W

d itto , Pref..............................................
T repca (5s.), Y u g o s la v ia ....................
Zinc Corporation (10s.), N .S .W . . . .  

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

T IN  :
Aram ayo M ines (25 fr.), B o liv ia
A ssociated T in  (5s.), N igeria ............
A yer H itam  (5s.), M a la y ......................
Bangrin, S i a m ...........................................
B isiohi (10s.), N igeria ...........................
Consolidated Tin M ines of Burm a . .
E ast Pool (5s.), Cornwall ....................
E x-Lands N igeria ( 2 s . ) ...........................
Geevor (10s.), C o r n w a ll........................
Gopeng, M alay .........................................
Hongkong (5s.), M a la y ...........................
Idris (5s.), M a la y ......................................
Ipoh D redging (16s.), M alay ............
Kaduna Prospectors (5s.), N igeria . .  
Kaduna Syndicate (5s.), N igeria  . . .
K am unting (5s.), M alay ......................
K epong, M a la y .........................................
K inta (5s.), M alay ..................................
K inta Kellas (5s.), M a la y ...................
Kram at Pulai, M a la y .............................
K ram at T in , M alay.................................
Lahat, M alay ...........................................
Malayan Tin D redging (5s.) ...............
Naraguta, N igeria ..................................
Pahang Consolidated (5s.), M a la y .. .
Penaw at ($1), M a la y .............................
Pengkalen (5s.), M alay ........................
PetaJing (2s. 4d .), M a la y ......................
Ram butan, M alay ..................................
Renong D redging, M alay ....................
Siam ese Tin (5s.), S i a m ........................
South Crofty (5s.), C o rn w a ll...............
Southern M alayan ( 5 s . ) ........................
Southern Perak, M alay...........................
Southern Tronoh (5s.), M alay ..........
Sungei Besi (5s.), M alay ......................
Sungei K inta, Malay .............................
Tanjong (5s.), M alay .............................
T avoy (4s.), Burm a ...............................
Tekka, M alay ...........................................
Tekka Taiping, M alay ..........................
Tem oh, M alay .........................................
Toyo (2s. 6d .), J a p a n .............................
Tronoh (5s.), M alay..................................

D IA M O N D S:
Consol. African Selection Trust (5s.)
Consolidated of S .W .A . (1 0 s .) ............
D e Beers Deferred (£2  10s.) ..............
J a g e r sfo n te in  ’. ...............................
Prem ier Preferred (5s.) ........................

FIN A N C E, E tc. :
Anglo American Corporation (1 0 s .) . .
Anglo-Continental (1 0 s.) ........................
Anglo-French Exploration .................
Anglo-Oriental (5 s.) .................................

d itto , Pref................................................
B ritish  South Africa (15s.) .................
Central M ining ( ( 8) ...............................
Consolidated Gold F ields ................  '
Consolidated Mines Selection (10s.) . .
F an ti Consols (8 s.) ....................................
General M ining and Finance . ! ! . ! !
Gold F ields Rhodesian (10s.) ............
Johannesburg Consolidated ...............
London Tin Corporation ( 1 0 s .) ..........
Minerals S e p a r a t io n ...............................
Mining T r u s t ....................................
N ational M ining ( 8 s . ) .............................
Rand Mines (5s.) .............................. ' ’ [
Rand Selection ( 5 s . ) ...............................
Rhodesian Anglo Am erican (1 0 s.). . !
Rhodesian Selection Trust ( 5 s . ) ___
Rhokana Corp..........................................
Tigon ( 5 s . ) ................................... ! ! ! ! ! !
Union Corporation (12s. 6d.) ............
Venture Trust (6s. 8 d . ) ........................

F eb . 9, Mar. 9,
1933 1933

£ s- d. £ s. d.
7 6 7 6

1 1 6 1 1 9
2  13 9 2 12 6
1 16 9 1 15 0

10 3 11 3
12 6 10 6

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

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

11 3 11 3
4 3 4 0

11 3 11 3
12 0 11 3

5 0 4 9
2 9 2 9
1 0 10»
1 3 1 0
— 2 6

1 6 3 1 7 6
12 6 12 0

4 6 4 3
13 9 13 6

5 0 5 0
12 6 12 6

6 6 6 0
6 3 6 3
4 0 4 0
3 6 3 0

15 0 13 9
1 6 0 1 6 0

17 0 16 6
8 9 8 9
4 3 4 3
1 1 1 3
8 6 8 0

10 9 10 6
4 0 4 0

15 0 14 9
8 0 7 3
2 0 2 0

10 9 10 6
1 5 0 1 5 0

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

10 0 9 6
3 3 3 6

14 9 14 3

17 6 15 6
5 9 4 0

5 7 6 4 15 0
1 6 3 1 2 6
1 8 9 1 5 0

18 3 16 0
4 6 4 6

1 0 0 18 0
6 0 6 0
9 0 8 9

19 0 15 6
16 2 6 15 0 0

2 7 6 2 2 6
12 0 9 0

8 3 8 3
1 17 6 1 12 6

5 3 4 3
2 3 9 1 19 6

9 9 8 6
3 5 0 3 2 6

4 9 4 3
9 3

5 8 0 5 2 6
15 0 14 6
10 3 9 6

5 3 4 9
4 5 0 4 5 0

3 3 3 3
3 12 6 3 8 9

7 0 6 6



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

In  this section abstracts o f important articles and papers appearing in technical journals and proceedings 
of societies are given, together with brief records o f other articles and papers; also notices o f new 
books and pamphlets, lists o f patents on mining and metallurgical subjects, and abstracts o f the yearly

reports o f mining companies.

T H E  W E D Z A  PL A T IN U M  MINE, SO U T H E R N  RHODESIA
In  the  Journal of the  Chemical, M etallurgical, 

and Mining Society of South Africa for December, 
1932, E, Golding gives some notes on the  W edza 
platinum  mine, Southern Rhodesia. The au th o r 
recalls th a t a discovery of p latinum  in th e  southern 
extension of the  G reat Dyke was m ade by- 
Granger B rothers in 1925. The occurrence, known 
as the W edza p latinum  mine, is in  a well-exposed 
part of the G reat Dyke, abou t 22 miles north-w est 
by north of Belingwe and three miles west of W edza 
Siding, on the Som abula-Shabani railw ay line, and 
in the Bulawayo m ining d istric t. In  the  Geological 
Survey Short R eport No. 19, "  P la tinum  in Southern 
Rhodesia,” Mr. B. L ightfoot refers to  th is  section 
of the Great Dyke as follows : “ The felspar-rich
norite forms a high p la teau  on W edza, Sandem an’s, 
Bannockburn, and  Springs farm s, which is broken 
right across on W edza farm . F u rth e r to  the  south 
a lower range of norite  runs aw ay  to  th e  south. 
The platinum  reef runs across both  these a reas.” 
In  ” Platinum  Deposits and Mines of South Africa ” 
(p. 250), the late  Dr. Percy A. W agner gives a 
detailed section across th is reef in descending 
order as follows :—

Hanging-wall: Felspath ic pyroxenite— thickness 
unknown.

"P o ta to  r e e f ” (platinum  bearing)— 16ft. to  
2 ft. 9 in.

" R e e f ” (platinum  bearing)— 3 to  4 f t .
Rather fine-grained " r e e f ” (barren)— 6 ft.
An exam ination of concentra te  m ade by Mr. R. A. 

Cooper for Dr. W agner proved th a t  the  ‘ ‘ p la tinum  
is present m ainly as m inute cubo-octahedrons of 
sperrylite. M inute flattened crystals probably  
represent cooperite. The presence of the  la tte r  
mineral is also indicated  by  th e  fact th a t  the  
concentrate . . . contained tw o per cent, of sulphur

On the W edza p latinum  m ine ideal conditions 
prevail for mining, which was carried  ou t by  open 
workings. No explosives were used, th e  ore first 
being removed w ith  p ick and  shovel by  u nder
cutting and th en  the  overburden dropped, th is 
latter being used to  build up th e  trac k  and keep it 
near the  working faces. The ore was g rav ita ted  
to the m ill in trucks. Mining costs were conse
quently low, being only 4d. per ton. The tonnage 
treated was 600 tons per m onth and the  ore in sight 
appeared to  be unlim ited. Ju s t above the  m ill site, 
where the ore-body had been opened up, faces were 
exposed for 1,900 ft., varying in  thickness from 
4 to  16 ft. and assaying betw een 2 and 3 dwt. per 
ton p latinum  group m etals. The farth est working 
point was only- two hundred yards aw ay from the 
mill. A considerable am ount of work was also done 
in tracing and exploring th e  reef beyond th is  po in t 
and in places ad its  have been driven 60 to  80 feet 
into th e  body.

The power u n it consisted of 150 h.p. tw in  cylinder
3—5

Prem ier Crossley suction gas-engine w ith  a charcoal 
producer p lan t, a M arshall vertical steam -engine 
being used as a  sta rte r. A th ree-th row  E vans ram  
pum p driven by an  electric m otor was used to  pum p 
w ater from  a spru it running 500 yards from  the  
mill.

The ore was first broken in  a jaw  crusher, raised 
to  th e  bin by  a m echanical haulage and fed in to  a 
H ardinge mill 6 ft. 6 in. in  diam eter. In  lieu of steel 
balls in th e  m ill it  was found quite sa tisfactory  
and cheaper to  em ploy pebbles of speckled or spotted 
norite, which were obtained from the  hill above the  
mill site. The pulp leaving the  m ill was lifted to  
a classifier by  a Frenier pum p and the  oversize 
re tu rned  to  th e  mill. A second classifier separated 
the  slime from  th e  sand'. The sand then  passed 
down a race to  a steady-head, from which d istribu
tion  over th e  strakes was controlled by  pipes. These 
sand strakes were sim ply sloping floors of cem ent, 
the  first group being four in  num ber, 20 ft. long 
and  3 ft. wide, w ith riffles 1 in. a p a rt inclined 
against the  pulp  flow. The space betw een each 
strake was 14 in. w ide. Below th is was a group of 
th ree  strakes 30 ft. long, followed by one of th e  same 
length from  which the  sand went to  the dump. 
At the  side of each strake a groove ran  the  full 
length, in to  which the  concentra te  caught in the 
riffles was washed. From  the grooves th e  concen
tra te  entered false launders leading to  p its arranged 
a t  in tervals of 50 ft., a system  which simplified the 
washing down.

Parallel to  th e  sand strakes sim ilar contrivances 
operated for the trea tm en t of th e  slime. The effect 
of the  riffles on the  pulp  flow was a continual rolling, 
rippling m otion, which m ovem ent washed the 
p la tinum  free from  adhering sand or gangue and 
caused the  m etal to  be re ta ined in  the  riffles. 
A t in tervals each strake  was shu t off and the 
concentrate washed by  hose from  th e  riffles into 
the  side groove, thence to  th e  false launder and 
in to  the  p its .

The crude concentrate from  the p its was collected 
and  trea ted  on a curvilinear tab le , th e  overflow 
being reconcentrated  on an  Isbell film vanner. 
The tailing  from  th e  vanner returned to  the  classifier 
and  thus in to  c ircu it again.

The final concentrate from  th e  tab le  and  vanner 
were collected every tw enty-four hours, dried 
separately, and th en  placed in to  tw o specially- 
constructed  screen boxes (200 mesh) a ttached  to  
the  base of an  old curvilinear tab le  driven by a belt 
from  th e  line shaft, a  shaking device which proved 
very  efficient. The plus p roduct carried a little  
platinum  an d  was re tu rned  to  th e  circuit. The 
m inus product contained a high percentage of 
m agnetic iron, which was removed by a m agnetic 
separator w ith  very little  loss of platinum . The 
concentra te  was packed in drum s and shipped 
overseas.

177
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The W edza p la tinum  m ine was th e  only notable 
effort m ade in  Southern R hodesia to  produce 
p la tinum  during  th e  boom  and  undoub ted ly  it 
represents an  enterprise which, b u t for certa in  
factors, m ight have been successful. The grade 
of ore w as un fo rtu n ate ly  ra th e r low, th e  average 
being somewhere in  th e  region of 2-5 dwt. per ton. 
F u rther, th e  recovery ra re ly  exceeded 50% , due 
to  th e  tendency  of th e  very  fine p la tin u m  grains to  
float on th e  surface of th e  pulp, th u s avoiding 
con tact w ith  the  riffles. Unlike m ost of th e  T ran s
vaal deposits, th e  occurrence so fa r as exposed 
was entirely  an  oxidized one.

P roductive operations com m enced early  in  1926 
and  continued u n til th e  end of 1928. D uring these 
years th e  scarcity  of w ater g reatly  ham pered 
progress. The p lan t underw ent frequent a lte ra tions 
to  increase its  efficiency, b u t despite un tiring  efforts 
the  enterprise had to  be abandoned owing to  shortage 
of w ater, poor recovery, and  o ther influencing 
circum stances. The p lan t could only be term ed  
an  experim ental one and  Messrs. G ranger B rothers 
are g reatly  to  be adm ired for th e ir  de te rm ination  
in th is  pioneering work. H ad  success rew arded th e ir 
enterprise, a valuable service would have been 
rendered to  th e  p la tinum  in dustry  in  th is  coun try  
and  a  very  profitable one to  them selves.

T hey  expended a  considerable sum  of m oney 
and were also financially' assisted by  th e  Govern
m ent of Southern Rhodesia.

O RE T R E A T M E N T  A T
In  the  Canadian M in ing  and Metallurgical Bulletin  

for F eb ru ary  a com plete description of m illing 
practice a t  th e  Prem ier Mine, B ritish  Columbia, 
is given by  W. J. Asselstine and  D. L. Coulter, long 
ex tracts from  th e  article  being reproduced here. 
The au tho rs rem ind us th a t  the  Prem ier m ine and 
m ill a re  s ituated  in  northern  B ritish  Columbia, 
approx im atelv  15 miles north  of the  head of Portland  
Canal, in th e  Salmon R iver section, abou t half a mile 
eas t of th e  A laska-B ritish Columbia boundary  line 
where i t  crosses th e  Salmon River. The m ill is 
located on a ra th e r steep hillside on th e  horizon 
of the  m ain .haulage level of the  m ine and  is w ithin 
a 100 ft. of th e  m outh  of th e  tunnel. Both the  m ine 
and  m ill are connected w ith tidew ater a t  S tew art,
B.C., by an  aerial ropew ay 11£ miles in length, 
which delivers bo th  ore and  concentra te  to  the 
bunkers a t  th e  dock for shipm ent to  th e  sm elters. 
All m ine and m ill supplies are tran sp o rted  from 
Stew art dock to  Prem ier over th is  ropew ay, except 
heavy  m achinery. H eavy  pieces have to  be hauled  
e ither by  tru c k  in  sum m er or sleighs in  w inter over 
a good road which runs from  S tew art dock to  
Prem ier.

W hen th e  Prem ier m ine first cam e to  th e  a tten tio n  
of th e  public, in  1918, th e  im pression was generally 
gained th a t  i t  was a bonanza deposit of stra igh t 
shipping ore. W hile th e  first shipm ents were very 
high-grade gold-silver ore, it was early  recognized 
by the  m anagem ent th a t  in add ition  to  th e  high- 
grade there  would be a considerable tonnage of 
m illing ore. I t  was, therefore, necessary  to  look 
tow ards a  m illing program m e early  in th e  m in e’s 
h istory.

The ore developed during  th e  early  stages of 
operation was highly siliceous, carry ing  an  in tim ate  
m ix ture  of auriferous iron-pyrite, w ith  sm all 
percentages of zinc, lead, an d  copper sulphides.

V aluable help was given by Mr. A. M. Drummond, 
a t  th a t  tim e G overnm ent M ining Engineer. The 
tw o analyses in Table 1 represen t ty p ica l specimens 
of th e  ‘‘ p la tin u m  r e e f "  and  th e  "  foot-wall 
coun try  ” of th e  W edza m ine, th e  analyses being 
m ade by th e  w riter a t  th e  Geological Survey 
L abora to ry , Salisbury. Osm iridium  an d  palladium 
were often reported  present, b u t only as traces.

T a b l e  1.

P la tin u m Foot-wall
reef. country.

% %
SiO , . . 5 3 -5 0 5 3 -1 4
A120 3 - 5-81 5 -3 6
F e20 3 . 2 -4 0 2 -8 5
FeO  . 8 -3 2 6 -9 3
MgO . . 2 2 -5 3 2 2 -4 8
CaO 4 -9 3 4 -6 7
N a 20  . 0 -2 1 0 -1 8
K aO . 0 -0 8 0 -0 7
h 2o  + 0-31 2 -4 4
h 20  - 1-0 8 1 -2 0
CO, . nil nil
T iO , . 0 -2 2 0 -1 6
P.O 5 . 0 -1 2 0 -1 8
S . nil 0 -0 3
Cr20 ,  . nil nil
MnO . 0 -2 9 0 -1 9
NiO . nil nil
SrO trace 0 -0 8

T otals . . 9 9 -80 9 9 -9 6

Specific gravity 3 -0 6 3 -0 7

T H E  PR E M IE R  MINE
The p redom inating  values were in  silver and gold. 
The wide v a ria tio n  in  th e  com position and  value 
of th e  ore is illu stra ted  by  th e  analyses shown in 
Table 1.

T a b l e  1 .

A n alyses o f  P rem ier Ore.
Au A g Pb Zn Cu Fe Insol. S
oz . oz. % % % % % %

1 0-024 14-2 0-20 — 0-015 3-6 91-1 1-65
2 0-40 14-9 0-15 — 0-005 4-8 88-1 2-90
3 0-41 5-15 2-45 — 0-28 15-2 57-6 18-05
4 0-64 20-6 0-32 — , 0-025 6-8 80-7 2-85
5 1-26 28-6 0-65 1-2 — 6-3 80-3 6-50
6 1-33 42-9 0-78 1-1 — 6-1 77-3 6-30

In  th e  p relim inary  tes ts  on th e  ore, tab ling  and 
flotation were tried  and  cyaniding, b o th  in com
bination  w ith  th e  above and  stra ig h t, was also 
included. As a  resu lt of a g reat m an y  tests, the 
final m ethod adopted  was to  ta k e  o u t a fairly  coarse 
tab le  concen tra te— high in  gold— regrind the  table 
tails, and  float off as m uch of th e  gold and  silver 
as possible, th en  th icken  th e  flo tation  tails and 
cyanide them  in a coun ter-cu rren t décantation 
p lant. This m ethod  differed from  an y  o ther com
m ercial insta lla tion  th en  in  use an d  w as distinctive 
in th e  feature  th a t  all grinding and  flotation was 
done in cyanide solution. F lo ta tio n  reagents used 
were steam -distilled  pine oil, B a rre tts  No. 634 
creosote oil, and  coal ta r. W ilfley tab les  and  K&K 
flotation m achines were used in concentrating. 
This m ethod was used u n til 1926, w hen cyanidation 
was discontinued. The developm ent an d  use of 
chem ical reagents in flotation w ork was receiving 
considerable a tten tio n  a t  th is  tim e an d  experiments 
w ith various com binations of these  reagents were 
carried ou t in  th e  mill labora tory . I t  w as found 
th a t  using x an th a te  an d  steam -distilled  pine oil 
in a c ircu it m ade slightly  a lkaline  by  th e  use of
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sodium carbonate, recoveries were m ade, bv tab ling  
and flotation alone, equal to  those form erly obtained 
by the  added step of cyaniding and  a t  a  considerable 
saving in  cost. The results were so gratify ing  th a t  
a m onth’s run  of th e  entire  m ill was m ade using 
the experim ental m ethod and  reagents. This proved 
entirely satisfactory  an d  it  was decided to  discon
tinue cyanidation.

The original mill had  a m axim um  daily  capacity- of 
150 tons, b u t when i t  w as decided to  discontinue 
cyaniding, ano ther u n it of 250 to n s capacity  was 
built. This was justified by  add itional m illing ore 
th a t had been developed while opening up th e  mine. 
For approxim ately- a  y-ear a fte r th e  com pletion of 
the new un it th is  m ethod  of tab lin g  and  floating 
was followed. D uring th is  period experim ents were 
carried on in th e  m ill labo ra to ry  using various other 
combinations of chem icals an d  reagents. I t  was 
found th a t  the  use of a com bination of aerofloat 
and sodium carbonate  w ith  a  sm all am oun t of 
cyanide, in  stra igh t flotation w ithout tab ling , would 
give equally- good recoveries as were being then  
made ; so in 1927 th e  tab les were cu t ou t of the  
flow-sheet and  stra ig h t flo tation  was adopted . 
This method has been used ever since. Table 2

T a b l e  2 .

Reagents Used in  Straight Flotation, 1927-1931.
(In lb. per ton  m illed.)

No. 1 Potassium  Sodium  N o. 631 Sodium  Aero- 
Year. Pine Oil. X an thate. Carbonate. C reosote. Cvanide. boat.
1 9 2 7  0 - 1 3  0 - 0 6  0 - 5 2  0 - 1 3  0 - 0 7  0 - 2 6
1 9 2 8  —  —  0 - 4 0  —  0 - 0 9  0 - 2 7
1 9 2 9  —  —  0 - 0 8  —  0 - 0 7  0 - 2 7
193C — —  0 - 0 2  —  0 - 0 3  0 - 2 8
1931 — — 0-03 — 0 - 0 1  0 - 2 7

shows the reagents used during th e  period of stra igh t 
flotation. From  th is  i t  w ill be noted  th a t  there 
was a  decided drop in  th e  use of sodium  carbonate 
beginning in 1929. This w as due to  the  adoption  
of hydrogen-ion control in  th e  circuit. I t  was 
found th a t when a p H  value of 7-8 was m aintained, 
the recoveries were highest. G reater p H  value 
than 7-8 had no de trim ental or beneficial results.

- M e t h o d  o f  M i l l i n g . — (a) General Flow-Sheet.—  
The ore is hauled to  th e  m ill by  E dison storage- 
battery locomotives in tra in s  of nine tw o-ton cars. 
The main haulage system  is on the  fourth  level of 
the mine and a t  the  sam e elevation as the  top  of the 
mill bins. The cars of ore were, over a period of 
years, weighed and  a weight factor determ ined. 
This factor is checked periodically an d  is now used 
in determining m ill tonnage from  cars delivered. 
Moisture samples are tak en  an d  over a  period of 
y-ears the  ore has averaged 2 %  m oisture.

The m ine-run ore is dum ped on a grizzly, m ade 
of 80 lb. rails w ith  12-in. spacing, in to  two bins, 
each of 100-ton capacity-— one for high-grade ore 
and the  o ther for m ill ore. The high-grade ore is 
draw-n from its  b in  on to  a  26-in. 12-ply b e lt con- 
vey-or, which carries i t  to  a n  18 in. by  30 in. Blake- 
ty-pe crusher set to  3-in. The crushed p roduct is 
then elevated by  a system  of th ree  conveyors to  the  
tramway- ore-bin, from  which it  is draw n in to  tram  
buckets and sent to  th e  bunkers a t  th e  dock for 
shipm ent direct to  sm elters a t  e ither Tacom a or 
Anyox. The m ill ore is dra-wn from  its  bin on to  
a 42-in. Stephens-Adam son apron feeder and  is fed 
direct to  th e  sam e 18 in. by  30 in. jaw crusher. 
From  th e  jaw  crusher th e  ore is conveyed up  b y  
a series of tw o inclined conveyors and discharged 
into a 100-ton-capacity bin. Suspended over both

these conveyors are electro-m agnets which remove 
tram p  steel and  iron. The ore from th is bin passes 
over a  N iagara screen w ith 1-in. openings. The 
oversize is fed direct to  a  No. 6 McCullv Superior 
crusher set a t  1-in. The m aterial passing through 
th e  screen unites w ith the  crusher discharge and  is 
elevated by  a  14 in. by  7 in. bucket elevator, w-hich 
discharges against an  ad justab le  gate  so se t th a t  
ab o u t tw o-th irds of th e  p roduct from  th e  elevator 
goes in to  a b in  above th e  H ardinge mill, while the 
rem ainder is carried  by- a  20-in. conveyor to  a  bin 
above th e  Marcy- mill.

In  th e  original section of th e  m i l l  th e  ore is fed 
by a  20-in. convey-or to  a 641 M arcy ball-mill, 
running in closed c ircu it w ith a  4 ft. 6 in. by- 
14 ft. S in . Model C Dorr classifier. This mill has

a grate discharge w ith J-in. openings. The Dorr 
classifier overflow is pum ped to  a  4 ft. 6 in. cone 
w ith  75° side slope. This cone is equipped w ith 
a Prem ier flotation cell and  a sand discharge box 
and  is in  closed circuit w ith  a 4 ft. by- 8 ft. regrind 
mill. The Prem ier cell, cone, and sand discharge 
box are illustra ted  in  Figure 1. In  the  newer m ill 
un it, th e  ore is fed by  a 20-in. conveyor to  an  8 ft. 
by- 36 in. H ardinge ball-m ill, running in closed 
c ircu it w ith  a  Model D  6 ft. by  20 ft. D orr classifier. 
The overflow of th is classifier is pum ped by- a  4-in. 
Wilfley- sand pum p to  tw o 4 ft. 6 in. cones in  parallel, 
equipped w ith Prem ier cells and  sand discharge 
boxes, sim ilar to  those described above. The two 
cones, w ith  a ttachm en ts, a re  in  closed c ircu it w ith 
a  5 ft. by- 8 ft. Allis-Chalmers tube-m ill.

The function  of th e  Prem ier cell in  bo th  these 
M arcy and  H ardinge circuits is to  tak e  ou t as soon 
as possible a  coarse concentrate. The concentrate
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from  all th ree  of the  u n its  described above is sent 
by  g rav ity  to  a 12-ft. K& K flo tation  cell where it  
is cleaned and  sent to  th e  finished-concentrate 
collecting thickener. The overflow from  th e  cones 
in  these  tw o circuits passes, in  each circuit, th rough  
an o th er set of th ree  Prem ier cells, arranged in  series 
as illustra ted  in Figure 2. The ta iling  from  th e  final 
cell in  each c ircu it is sent to  an  8-ft. cone arranged 
to  discharge in to  a 4 ft. 6 in. D orr classifier. This 
classifier is in  closed c ircu it w ith a  6 ft. by  16 in. 
H ardinge mill. The concentra te  from  all six of these 
Prem ier cells is pum ped up to  th e  12-ft. K& K 
cleaner cell, where i t  follows th e  sam e trea tm en t 
as th e  coarser concen tra te  tak e n  ou t earlier in  th e  
M arcy and  H ardinge circuits.

The overflow of th e  8-ft. cones is pum ped by 
a  4-in. W ilfiey pum p to  a  4-ft. surge box and 
d istribu ted  p a rtly  to  tw o 12-cell 24-in. sub-aeration 
Mineral Separation  m achines in series and also to  
tw o double sp itz  12-ft. K& K flotation m achines in 
series. The concentra te  from  th e  first four cells 
of No. 1 M.S. m achine is pum ped by  a  2-in. Wilfiey 
pum p to  th e  finished concen tra te  collecting

thickener. The fro th  from  th e  rem ain ing  8 cells 
of th is  m achine joins th e  fro th  from  th e  12 cells 
of th e  second M.S. m achine an d  is returned as 
m iddlings by  a 2-in. W ilfiey p um p to  b o th  of the 
4 ft. 6 in. cones above th e  regrind  mills. This 
m iddlings p ro d u c t is again  classified in  these cones 
and  reground. T he tw o double sp itz  K& K flotation 
m achines operate in  series. The co ncen tra te  from 
th e  first m achine is sen t to  th e  12-ft. K & K  cleaner
cell along w ith  th e  co n cen tra te  from  th e  Premier 
cells. The ta ilin g  from  th e  first K & K  machine is 
pum ped b y  a  2-in. W ilfiey p um p an d  fed to  the 
second K & K  m achine. The co n cen tra te  from this 
is re tu rn ed  w ith  th e  m iddlings from  the  M.S. 
m achines to  th e  4 ft. 6 in. cones in  closed circuit 
w ith  th e  regrind m ills. The ta ilin g  from  the  second 
K & K m achine joins th e  ta ilin g  from  th e  second 
M.S. m achine an d  is sen t to  w aste.

The co n cen tra te  collecting ta n k  is a 30-ft. Dorr 
th ickener. I ts  discharge is delivered by  a No. 4 
D orrco Sim plex p um p to  a  box feeding a 3-in. 
W ilfiey pum p. F rom  here i t  is e levated  by two- 
stage pum ping, using a 3-in. and  2-in. Wilfiey 
pum p, to  an  18-ft. th ick en er located  above the 
tram -te rm in a l bins. T he concen tra te  pulp is 
fu rth er th ickened  in th is  18-ft. th ickener and 
draw n therefrom  by a No. 4 S im plex Dorrco pump. 
The discharge of th e  pum p is d is tr ib u ted  to  either 
of tw o  Oliver filters, 5 ft. 4 in. by  6 ft. and  5 ft 4 in. 
by  4 ft. respectively . The filters a re  so situated  that 
th e  cake, w hen d ischarging from  th e  drum , drops 
in to  th e  co n cen tra te  bin. F rom  th is  b in  it is drawn 
by g rav ity  in to  the  buckets and  shipped by aerial 
tram w ay  to  th e  bunkers a t  th e  dock. Lime for 
se ttling  th e  co n cen tra te  is used  a t  th e  ra te  of 
0-3 lb. per to n  of concen tra te.

T a b l e  3 .

M etallurgical D ata , Y ea r  1 9 3 1 .

H ead assay Au . . . . . .  0 ‘305oz.
A g 5 * 93 oz.

T otal tons treated  . . . . . .  169,760'52
D ays operated  : M arcy unit . . . .  345-80

„  ,, H ardinge u n it . . 346-76
H ours operated per d a y  . . . .  24
O perating tim e, per cen t. : M arcy unit . 95-00

,, ,,  ,, H ardinge u n it . 95-26
A verage tons m illed  per 24 hours : Marcy unit 176-35

,, ,, ,, H ardinge u n it 290-02
A verage to ta l ton s m illed  per 24 hours . . 466-37
R ecovery of gold  . . . . . . 93-35

,, ,, s ilver . . . . . .  86-29
Concentration ratio 8 -4 4 :1
M oisture in concentrate , per cen t. . . 8-28
N et w ater consum ption  (Im p. gals.) per ton  ore

m illed  . . . . . . .  700
B all consum ption, pounds per ton  o f ore m illed 4-17
Liner „ „  „  „ ,, 0-526
A erofloat ,, ,, ,,  ,, ff 0-280
Sodium  carbonate ,, ,, ,, ,,  0-030
Cyanide (cyanamid) ,, ,, ,,  ,,  0-012

(b) Breaking and C rushing .— In  th e  original 
p rim ary  crushing in sta lla tio n  th ere  w as a separate 
3D  G ates g y ra to ry  crusher in sta lled  to  handle mill 
ore and  a sim ilar one for shipping ore. I t  was soon 
found, however, th a t  th e  m ine-run  contained too 
high a percentage of ore th a t  could no t be crushed 
in  these sm all gy ratories ; hence, i t  w as necessary 
to  p u t in, as best th e  con tour of th e  h ill an d  the  mill 
location would perm it, th e  18 in. b y  30 in. jaw 
crusher. The old m ill g y ra to ry  rem ained  in the 
c ircu it u n til th e  new  m ill u n it w as b u ilt in  1926, 
when a larger one—a No. 6 M cCully— replaced it to 
serve b o th  old an d  new m ill un its . To accommodate 
these  changes, a  series of b e lt conveyors h ad  to be 
w orked o u t an d  fitted  in  as best su ited  th e  existing
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T a b l e  4 .

D etail o f Grinding Mills.

P rim a ry  M ills . Regrind M ills .

M arcy.
D enver Allis-Chalmers

H ardinge. Colorado Ball Hardinge.
Mill. Granulator.

Size : diam eter b y  length . 6 ft. by  44 ft. 8  ft. by  36 in. 4 ft. b y  8 ft. 5  ft. b y  8  ft. 6  ft. b y  16 in.
Speed, r.p.m. . . . . 25 23 31 28 27
Tons new feed per 24 hours 175 290 96 127 89

„ total feed per 24  hours 350 510 233 414 208
Type of circuit . . . . Closed Closed Closed Closed Closed
Installed horse-power . 90 150 60 75 75
Method of drive Clutch Tex-rope Belt Flex. cplg. Tex-rope
Moisture, % in mill 20-7 23 -2 24-0 24-5 23-5

,, ,, in classifier overflow  
Type of feeder . . . .

4 5 -8 37-6 77-2 73-9 37-2
Scoop Comb, drum Scoop Scoop Scoop

Ball loads, lb. 7,000 33,000 11.000 17,500 10,000
Liners, kind . . . . Mn stee l Mn stee l Special cast-iron Special cast-iron Special cast-iron
Liners, lb. per ton m illed 0 -4 0 0 -3 8 0-1 4 0-0 8 0-0 4
Grates, kind . . . . Spec. Cr stee l — _

,, lb. per ton milled . 0 -0 7 — — _ . _
Grinding media, balls . 5-in. forged steel 5-in. forged steel 24-in. cast steel 24-in. cast steel If- in . forged steel

,, ,, lb. per ton  milled  
Classifier, type . . . .

1 -94 2 -3 9 1-34 1-33 0-61
Dorr Duplex Dorr D uplex Prem ier cone Premier cones Premier cones and

4  ft. 6 in. by
Dorr Duplex

,, size . . . . 6 ft.  by  20 ft. 4  ft.  6 in. 2 - 4  ft.  6 in. 2 - 8  ft.  and 4  ft.  6  in.

„ strokes per m inute
1 4 f t .  B in . by 14 ft. 8 in.

27 27 — — 18

lft*i
»

It««

units. The capacity  of these tw o m achines is 
governed by the  character and  condition of the  ore 
produced during different seasons of th e  year. The 
heavy run-off when snows m elt in th e  spring and 
during the ra iny  season finds its  w ay underground 
and a t tim es m akes the  ore very  w et and sticky. 
This latter is responsible for th e  ore plugging up the 
gyratory in spite of th e  screening and  it lim its the  
tonnage crushed. D uring these seasons th e  gyratory  
has to be opened-up som ewhat and  a coarser ball- 
mill feed results.

(c) Primary Grinding .— As sta ted  in the  flow-sheet 
description, the old and  th e  new m ill un its  have 
Marcy and Hardinge mills, respectively, for p rim ary  
grinding. The detail of these tw o installations are 
shown in Table 4.

(.d) Secondary Grinding .— R egrinding is done by 
tube-mills in closed circuit w ith cone classifiers, 
and also by a 6 ft. by  16 in. H ardinge m ill in closed 
circuit with a cone and D orr classifier. D etails of 
these units are also given in Table 4.

(e) Flotation.—The flow-sheet a t  Prem ier employs 
a stage grinding-flotation-classification system , 
which gives a differential grinding effect whereby 
the heavier sulphide particles are ground m uch finer 
than the gangue m aterial. The developm ent of th is 
flow-sheet was the  result of d a ta  obtained from mill 
operation and laboratory  tests. I t  was found th a t 
50 to 60% of the  m ineral values could be recovered 
when grinding to  5 0 % -2 0 0 -m esh  and  the  balance 
could be tak en  off as a  m iddling p roduct to  be 
returned to  th e  circuit for fu rther classifying, 
grinding, and floating. By the  adoption  of th is 
method, the fine grinding was decreased from 81 % 
— 200-mesh to  70%  — 200-mesh w ithout affecting 
recoveries or grade of concentrate.

The Prem ier cell, operating w ith the  cone classifier, 
was an added developm ent of th is  scheme. I t  is 
illustrated in  Figure 3. This cell is of th e  cascade 
type and was developed prim arily  for use between 
the prim ary grinding and  regrind circuits and  also 
between th e  regrind circuits and th e ir respective 
cone classifiers. These cells remove a coarse con
centrate as soon as grinding has reached th e  stage 
where flotation is possible. Besides allowing coarser 
grinding, the benefits from th is step are :—

(1) To remove the  valuable m ineral from- the 
circuit as soon as possible. F i g . 3 .
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T a b l e  5 .

Average Mill Assays, Screen A nalyses, and R ecoveries, August 1 to  31, 1933.

H ead s . . . .
Prim ary cone, from  Prem ier 
K&K cleaned primary conc. 
M.S. conc. . . . .  
F lot. feed  to  m achines  
M iddlings . . . .  
Final conc.

,, m ill tailing

Final concentrate  
Tailing

A ssay. A n alysis . Recovery.
W eight. H..O. A u. Ag- D ry Pb. Zn. Fe. Insol. Au . Ag.

°/0 % Tons. % % % % % %
1 0 0 - 0 2 - 0 0 - 3 5 6 - 5 5 1 2 ,7 8 2 0 - 4 1 - 6 5 - 8 7 6 - 0 — —— 2 - 4 8 3 4 - 0 0 — 2 - 4 7 - 7 2 3 - 5 2 9 - 7 — —_ — 2 - 9 2 5 1 - 1 2 — 2 - 7 8 - 8 2 7 - 3 1 3  0 — —_ —. 2 - 8 0 6 0 - 5 0 — 3 - 1 1 0 - 5 2 9 - 8 7 - 6 — —_ — 0 - 1 7 4 - 5 2 — 0 - 2 1 - 9 5 - 1 7 9 - 5 — —_ _ 0 - 6 2 1 8 - 6 7 — 1 - 2 9 - 1 1 8 - 3 3 9 - 0 — —

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

8 8 - 4 2 7 6 - 4 0 - 0 1 3 0-91 1 1 ,3 0 3 0 - 2 0 - 6 2 - 6 8 2 0 3 - 3 3 1 2 - 2 U

- r  1 5 0 - m e s h . +  2 0 0 - m e s h . - 2 0 0 - m e s h .

% A u. A g- O/
/O A u . A t % Ait. Ag.

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

1 2 - 9 0 - 0 2 1 0 - 9 8 1 2 - 6 0 - 0 2 2 0 - 90 7 4 - 5 0 - 0 1 3 0 -8 1

(2) To elim inate th e  peaks in  th e  feed to  the 
m echanical flotation m achines.

(3) To produce a coarser concen tra te, which in 
tu rn  im proves th icken ing  and  filtering.

Previous to  th e  insta lla tion  of these cells, the  ore 
trea te d  was ground to  81 %  — 200-mesh. The 
th ickening and  filtering capacity  was tax ed  to  the  
lim it in  handling  th e  finely-ground concentrate. 
A fter th e  in troduction  of th e  stage grinding- 
flotation-classification system , th e  — 200-mesh 
m ateria l in th e  concentra te  dropped from  88% to  
60% . The capacity  of th e  filters increased  from  
525 lb. per sq. ft. per 24 hours to  998 lb. Table 5 
shows flotation d a ta  for th e  m onth  of August, 1932

(/) Filtering .—The required density  for filtering is 
m ain tained  by ad ju s tin g  th e  D orrco pum p, which 
draws th e  concentra te  from  th e  18-ft. th ickener. I t  
was noted th a t  when th e  filter drum  ro ta ted  th rough  
th e  pulp  in  th e  hopper a film of extrem ely  fine 
m ateria l form ed on the  surface of the  cake. This

T a b l e  6 .

Filtering D ata.

F ilter size .
Vacuum

Cloth, kind .
,, average life 

Average duty, tons per 24 hours 
Pulp dilution  
Cake m oisture

No. 1 Filter. No. 2 F ilter.
5 ft. 4 in. by  4 ft. 5 ft. 4  in. b y  6 ft.

21 in. H g 21 in. Hg
at 1,400 ft. elev . at 1,400 ft. elev.

Palma twill 
113 days 

31

Palma twill
108 days  

45
18-7%  m oisture 18-7%  m oisture

8-30°/ 8-25%

11-3% to  10-0%. W ith  th e  ad d ition  of th e  coarse 
concen tra te  from  th e  recleaned p ro duct from the 
Prem ier cells, th e  m oisture co n ten t of th e  filter cake 
showed a fu rth er reduction  from  10% to  8-3%. 
Table 6 gives filtering da ta .

(g) Sam pling .—The m ill-head sam ple is taken  by 
Galigher au to m atic  sam plers, c u ttin g  th e  overflow 
of th e  p rim ary  classifiers a t  seven-m inute intervals. 
This gives a very  accu ra te  sam ple of th e  ore actually 
milled as it is tak e n  w hen grind ing  has proceeded

T a b l e  7.
Sum m ary o f Pow er C onsum ption, Y ear 1931.

T ons T reated , 169,760.
K ilo w a tt k i lo w a t t Per cent.

H ours. H ours. o f
Per Ton. T o ta l Power.

Primary breaking . 236,444 1-393 4-46
Secondary breaking 396,027 2 -333 7-47
Primary grinding . 1,211,681 7 -138 22-84
Secondary .grinding. 972,008 5-726 18-32
Classification . 76,562 0-451 1-44
F lotation 1,038,584 6 -1 1 8 19-58
Filtering 213,044 1 -255 4-02
Pum ps . 991,980 5-8 4 3 1 8 -7Ü
Lighting 168,120 0 -9 9 0 3-17

Total 5,304,450 31 -2 4 7 100-00

film restric ted  th e  passage of a ir th rough  the  cake, 
thereby  re ta rd ing  th e  rem oval of m oisture. A 
flapping m echanism  was installed which breaks up 
th is film and resulted in reducing the  m oisture from

sufficiently to  pe rm it a tru e  sam pling. The main 
tailing  launder is equipped w ith  a sim ilar automatic 
sam pler which tak es th e  m ill-tailing  sample. A cut 
of th e  stream  is m ade a t  seven-m inute intervals.

The grab  sam ples of shipping concentra te  are 
tak en  during  th e  loading of each tram w ay  bucket. 
These buckets carry  ap p ro x im ate ly  1,050 lb. each. 
Over a period of years, th e  results ob tained  by this 
m ethod have checked rem arkab lv  closely w ith the 
actu a l sm elter assays. All in te rm ed iate  samples are

T a b l e  8 .

Sum m ary of Costs, Year 1931 (per ton ore m illed).
Tons treated : 169,760. Production : 48,389 oz. A u, 868,371 oz. Ag.

Primary breaking
Labour.

• 0 2 8

Operating.
Power.

0 - 1 3
Supplies.

Repairs. 
Labour. Su pplies. 

• 0 2 4  - 0 2 7

Total.

• 0 9 2
Secondary breaking . • 0 3 0 • 0 1 9 — ■008 • 0 1 3 • 0 7 0
Primary grinding . . "I 
Secondary grinding .

1 - 0 7 0 ■137 • 0 2 6 • 1 0 4 • 3 3 7
• 0 3 5 • 0 5 5 — • 0 1 0 • 0 1 8 • 1 1 8

Classification . . 1 • 0 0 4 — ■ 003 • 0 0 3 • 0 1 0
Flotation  plant • 0 3 2 • 0 5 0 — • 0 2 0 • 0 1 9 • 1 2 1
Reagents . . . . . — — • 0 5 9 — _ • 0 5 9
Filtering . . . . . • 0 3 3 • 0 1 0 — • 0 0 4 • 0 0 4 • 0 5 1
Pumps, pipe-lines, and launders — • 0 4 7 — • 0 1 3 • 0 3 0 • 0 9 0
Oils, w aste, and grease
Small tools . . . .

— — • 0 0 9 — • 0 0 9— — • 0 0 2 — _ •002
Motors, wiring, and lights — — — ■ 007 • 0 0 6 • 0 1 3
L ig h t in g ................................................ — • 0 0 6 • 0 0 2 — • 0 0 8
H eating . . . . . — — • 0 0 8 — — • 0 0 8
Experim ental . . . . • 0 0 9 — — — — • 0 0 9
Building repairs — — — • 0 0 3 • 0 0 3 • 0 0 6
Superintendence • 0 6 4 — — — • 0 6 4-- -- -- -- -- __

T otals . . . . • 2 3 1 •274 • 2 1 7 ■ 118 • 2 2 7 1 - 0 6 7
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taken by hand. All sam ples are 24-hr. sam ples 
and are collected a t  10 p.m . The assays from these 
samples are available th e  following d ay  a t  1.30 p.m .

(h) Reagents.—Cyanam id and  soda-ash are m ixed 
dry and fed by  a  reconditioned Merrill zinc-feeder 
to the ore a t  th e  gy ra to ry  crusher. Aerofloat No. 15 
is fed by m echanical feeders to  all grinding units.

(i) Water S u pp ly .— The freshw ater supply is 
obtained entirely  from  th e  mine. The w ater flows 
from the upper m ine workings to  th e  m ill supply 
tank. The m ine w ater contains no substance 
injurious to  flotation and  has a p H  value of 7-2. 
The approxim ate yearly  average tem p era tu re  of 
this w ater is 36°.

P o w e r . — All m achinery is run  by m otors, power 
for which is supplied from the  C om pany's own plant, 
situated  on Cascade Creek, half-a-mile below the  mill. 
The p lan t consists of six Fairbanks-M orse Diesel 
engines w ith a to ta l com bined h.p. of 1,680 ; also one 
3-runner low-head Pelton  wheel of 550 h.p. ; and 
tw o single-runner high-head Pelton wheels w ith 
a com bined h.p. of 550. D uring th e  sum m er m onths 
power is generated by  th e  hydro-electric p lan t ; 
during th e  w inter, owing to  the  lack  of w ater, the  
Diesel engines are used. Power is generated and 
tran sm itted  a t  2,300 volts and  is stepped-dow n for 
some of th e  m otors to  440 volts and  for lighting to  
110 volts.

HEM ATITE IN SIERRA LEONE

In Economic Geology for Ja n u a ry -F eb ru a ry , 1933, 
K. Fowler-Lunn, who has spent the p ast tw o winters 
doing geological work in  th e  cen tra l p a r t  of Sierra 
Leone, where large deposits of high-grade hem atite  
have recently been found, gives an  account of the  
hematite iron ores of Sierra Leone. The natives in 
previous generations sm elted iron ore th roughout 
Sierra Leone bu t th ey  are no t only loath  to  tell the 
sources of the iron used b u t appear to  have forgotten 
the art of m aking steel. In  consequence of the  find
ings of high-grade banded ironstones in three places 
in the central schist belt, or K am bui schists, of 
Sierra Leone (at Sakasakala, Keim adugu, Sokoya, 
and Nerekoro) the  Governm ent closed to  prospecting 
a large area in which the  hem atite  occurred. I t  was 
through the suggestion of M ajor Junner th a t the 
author undertook the  m apping of the  continuation  
of the hem atite deposits in 1931, th e  Governm ent 
of Sierra Leone con tribu ting  a sum  tow ards expenses. 
The deposits proved m uch larger and richer th an  
anticipated, so th a t  the  G overnm ent has continued 
to keep the area closed, and  will eventually  give 
development rights to  some com m ercial com pany 
willing to exploit th e  ore. The problem s concerning 
the origin of the hem atite  deposits, and  the  geological 
history of the range in  which they  occur, have been 
followed up independently  by th e  a u th o r through 
traverses of the range and  the  stu d y  of th in  sections. 
They were also constan tly  borne in m ind during the 
past year while geological investigation was being 
carried on for a  gold m ining concern (Maroc, 
Ltd.) in other p a rts  of the  sam e crystalline belt, 
continuations of the  sam e h em atite  deposits having 
been encountered far to  the  south of those originally 
mapped.

G e n e r a l  G e o l o g y  o f  S i e r r a  L e o n e . — Sierra 
Leone consists of a low-lying coastal plain  about 
100 miles in w idth, back of which is a hilly to  
mountainous region, a sem i-plateau, from which 
higher m ountains rise. Freetow n and  its environs 
are made up of a m ountainous m ass of norite, 
gabbro, and anorthosite. Elsewhere, g reat belts of 
ancient schists stre tch  across Sierra Leone, cu t off 
from one ano ther by  in trusive granites. The age 
relationship of these “ roof pendants ” of schist has 
not been determ ined. In  French Guinea to  the  
north rocks containing Silurian fossils overlap the  
schist-granite belt, m arking th e  age of th e  Sierra
I.eone rocks as pre-Silurian. The hem atite  deposits 
under discussion are s ituated  abou t in  the  centre 
of Sierra Leone in th e  belt of Kam bui schists. 
A provisional geological m ap of Sierra Leone and  
a full account of the  geology and m ineral resources

by Dr. N. R. Ju n n e r appeared in  the  M a g a z i n e  for 
February , 1930.

Physiography.— The m ountainous region in which 
th e  hem atite  deposits occur is slightly higher th an  
the  surrounding granites, owing to  the  resistance 
to  erosion of th e  K am bui schists. The drainage has 
been superposed from an  earlier erosion cycle, so 
th a t  some of th e  larger stream s cu t across the 
struc ture  of th e  m ountain mass a t  right-angles. 
The granites to  the  east and  west form a plateau  
topography, capped by  domes or “ inselbergs,” in 
con trast to  the  rough, jagged dissection of the  schist 
region, whose hills follow the  n o rth -so u th  strike of 
th e  steeply-dipping rocks. The hem atite  deposits 
are only 110 to  130 miles from the  coast, so th a t 
a railroad could be read ily  constructed  across the 
coastal p lain  belt, thence th rough  th e  gorges of the 
superposed stream s, directly  to  the iron form ations.

Rock Formations.—-The determ ination  of the  
geology of th is  region is difficult on account of dense 
forests and  a superficial covering of late rite  and 
th ick  soil. However, th e  hem atite  is more resistan t 
th an  th e  o ther p a rts  of the  form ation, producing 
hills and  ridges th a t  are dissected by  several tra n s
verse stream  valleys. Sections along these stream s 
perm it the approxim ate  delim itation of the  hem atite, 
even though th e  actual con tacts are seldom visible.

The schist belt in which the  hem atites occur is 
abou t 50 miles long, w ith  an  average w idth of 
10 miles. Various rocks are found, ranging from 
hem atite  to  banded ironstones, sandstones, 
quartzites, conglom erates, hornblende schists, mica-, 
talc-, and  chlorite-schists, fine- and coarse-grained 
am phibolites, as well as schists of interm ediate 
types and questionable origin. Some of the  form a
tions are of sedim entary origin ; others are possibly 
old volcanics or highly m etam orphosed basic in tru - 
sives w ith  obscure history. These rocks now stand  
vertically , or dip steeply, to  th e  east. The schists 
show various effects of th e  granite intrusives. Some 
appear to  have been impervious, while others were 
invaded and  m etam orphosed by the  end stage 
differentiates of the  granite, consisting of tourm aline, 
pegm atites, and  auriferous q uartz  veins.

H e m a t i t e . — In  th e  northern  p a r t  of th e  schist 
belt there is one m ain bed of hard, massive, blue to  
brick-red, banded hem atite  which has been traced 
for a d istance of tw elve to  fifteen miles, showing 
an  average w idth  of 1,000 ft. The actual contacts 
have no t been observed b u t stream s have cu t into 
the  banded hem atites across the  strike, revealing 
cliffs of ore up to  six ty  feet in  height. The w idth 
of the  surface float is considerable in places. Also
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th e  heigh t from  th e  tops of th e  ridges of hem atite  
to  th e  bo ttom s of th e  stream  beds where iron ore is 
exposed is as m uch as 500 ft., suggesting th a t  the  
iron ore should have considerable con tinuance in 
depth . There appears to  be no change in  th e  
character of th e  ore from  th e  highest to  th e  lowest 
points. No drilling has been done to  da te  and, since 
th e  work has been necessarily of a reconnaissance 
n a tu re , only a rough estim ate  of th e  enorm ous m ass 
of th is  m ain  ore bed can  be m ade, th e  figures running 
far in to  th e  m illions of tons.

In  ad d ition  to  th e  m ain  deposit th ere  a re  four 
sm aller paralle l beds of hem atite . These have not 
been as easy to  trace  b u t a re  of equally  high grade. 
B anded ironstones of lower grade are found tow ards 
th e  sou thern  and  w estern side of th e  schist belt. 
There is evidence th a t  the  high-grade iron form ations 
are continuous, perhaps in te rm itten tly , th roughou t 
the  entire  length  of th e  schists, for areas of rich ore 
are found in  several places m any  miles to  th e  south  
of th e  m ain deposits, one place in p a rticu la r having 
been encountered where high-grade ore outcrops for 
over a mile along a traverse  line. This is only one of 
m any  indications th a t  th e  h em atite  is even more 
extensive th a n  was revealed by  the  m apping of the  
m ain  beds to  th e  north.

A nalyses.— From  th e  specim ens collected for th in  
sectioning and  geological stu d y  th e  G overnm ent 
of Sierra Leone had  38 chem ical analyses m ade 
b y  th e  Im perial In s titu te  in  London. These analyses 
show th a t  th e  iron ore runs consisten tly  high in  iron 
oxide : 80%  to  90% . A lum ina is low, averaging 
from  1%  to  3% , excep t in  th e  la te ritic  samples. 
Silica rarely  exceeds 3% , except in th e  specimens 
of th e  siliceous banded ore. M anganese is m ostly  
less th a n  0 -1% , t ita n ia  averages 0 -1%, and  sulphur 
runs around  0-03%. Phosphorus is th e  only ques
tionable im purity  ; some of the  ores are of Bessemer 
grade, and  others are over th e  Bessem er lim it. The 
variable  phosphorus con ten t m ay  be explained by 
th e  fac t th a t  th e  specim ens were collected a t  th e  
surface, and  n o t p rim arily  for m ining determ ina
tions.

O r i g i n  o f  t h e  H e m a t i t e . — Since con tacts 
betw een th e  h em atite  and th e  surrounding rocks 
are poor and  ind istinc t and  th e  sections so far 
studied  have given few clues to  th e  h isto ry  of th e  
iron ore th e  au th o r considers it best a t  th is  po in t 
m erely to  lis t th e  possibilities of origin of th e  ore, 
w ithou t going in to  detail. I t  is hoped th a t  fu rth er 
w ork in  th e  ore belt, together w ith th e ir  developm ent 
will c lear up some questionable points.

Possibilities o f Origin of Sierra Leone Hematite.—
(1) Original rocks were lean iron ore form ations 

in terbedded  w ith  lav a  flows.
(а) Secondary enrichm ent of lean ore by  

w eathering.
(б) Secondary enrichm ent of lean  ore by  basic 

dikes or o ther in trusives.
(2) Original rocks were lean iron ores bounded by 

in trusive basic sills.
(a) Secondary enrichm ent of lean ore by

w eathering.
(b) Secondary enrichm ent of lean ore by  em ana

tions from  th e  basic sills a t the  tim e of intrusion.
(ic) Secondary enrichm ent by  la te r basic dikes or 

o ther intrusives.
(3) Original rocks were sed im entary  form ations, 

possibly sandstones, replaced by iron oxide w ith  or 
w ithou t secondary enrichm ent.

(4) Original rocks were basic igneous formations, 
la te r  replaced by  iron ore, w ith  all th e  possibilities 
of enrichm ent listed  above.

A lthough it m ay  be p resum ptuous to  discuss the 
possibilities of origin of th e  h em atite  w ith  th e  limited 
d a ta  now a t  hand , i t  seems as if som e of the  possi
b ilities listed  can  quickly  be elim inated. The 
chem ical analyses m ade from  th e  siliceous phases 
of th e  iron form ation  show th a t  th e  am ount of 
a lum ina  is th e  sam e in th e  h igh-grade ore as in the 
sandy  phases. This would app ear to  elim inate No. 4, 
for if th e  original rock has been igneous, there  should 
be a  h igher percentage of a lum ina in  th e  low-grade 
ore. Also, in one place, th e  h em atite  grades into 
a  sandstone, and  h ighly siliceous banded ironstones 
are found no t fa r from  th e  iron ores, indicating 
a sed im entary  origin of th e  original bed.

If  in te rbedded  lavas or la te r  in trusives and their 
em anations had  been th e  m ain  cause of th e  enrich
m ent, i t  would be expected  th a t  th e  analyses would 
show higher tita n ia , phosphorus, and  sulphur— 
a t  least in th e  low-grade ores. The basic intrusive 
rocks in  th e  v ic in ity  ca rry  variable  am ounts of 
p y rite  and  end-stage q u a rtz  veins associated with 
th e  g ran ite  carry  tourm aline  and  com m only pyrite 
and gold. None of these  rocks have been seen to 
perm eate  th e  hem atite . Possibly th e  hem atite  may 
have proved im pervious to  them , for th e  analyses 
do no t ap p ear to  carry  expectab le  elem ents that 
are associated w ith  these  la te r  in trusives. The 
am phibolitic  rocks, com m only found on both sides 
of th e  h em atite  b u t never in  ac tu a l con tact with it, 
a re so recrystallized  th a t  th e ir  origin is uncertain. 
T hey m ay  have been in trusive  sills or lavas. They 
are c u t by  la te r  coarse-grained am phibo litic  rocks, 
as well as by  th e  q u a rtz  veins an d  pegmatites 
associated  w ith  th e  granite.

The fact th a t  the  hem atite  is a  continuous forma
tion , paralleling  sandstones, banded  ironstones, 
and  coarse conglom erates ind icates a probable 
sed im entary  origin of th e  original iron-ore formation. 
The presence of conglom erate adds th e  possibility of 
an  erosion in te rv al during an  early  phase of the 
h isto ry  of th e  ore, and  secondary  enrichm ent by 
w eathering processes before th e  beds reached their 
present position. It is difficult to  visualize secondary 
enrichm ent to  the  necessary dep th  under present 
conditions, since th e  near by  rocks of sandy 
character have n o t been affected, and  m any  of the 
adjo in ing  am phibolitic  rocks a re  absolutely  fresh. 
L ateritiza tion  of th e  rocks on th e  surface rarely 
exceeds 25 ft. ; however, a  sandy  bed could have 
been perm eable to  g reater depths.

The sim plest exp lanation  of th e  origin of the ore 
seems to  be secondary  enrichm en t of a  lean ore 
form ation when th e  original beds were in  a more 
nearly  horizontal position. An early  erosion surface 
is represented  by  th e  conglom erate interbedded 
w ith th e  sandstones and  banded ironstones. Later 
enrichm ent m ay also have occurred. This conclusion 
is m erely a tem p o rary  w orking hypothesis, since 
there  are m any  o ther factors, im possible to  deter
m ine w ith th e  sca.nty evidence now a t  hand, that 
m ay have entered  in to  th e  process of enrichment.

C o n c l u s i o n . — The h em atites of th e  cen tra l schist 
belt of Sierra Leone are deposits w orthy  of economic 
a tten tio n , since th ey  represen t h igh-grade iron-ore 
reserves running in to  m any  m illions of tons. They 
are easy  of access, b u t a re  as y e t abso lu te ly  un
developed. The problem s in  connection  w ith their 
origin are of unusual in terest.
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M 1N E R A G R A P H Y

A rep o rt e n titled  “  M ineragraphy or th e  Petro logy 
of Ores and  its  E conom ic Significance,”  p repared  by  
Dr. F. L. Stillwell for th e  M ineragraphic In v estig a 
tions Com m ittee of th e  A ustralian Com m onw ealth 
Council for Scientific an d  In d u stria l R esearch, is 
reproduced in  th e  Chemical Engineering and M in ing  
Review  of M elbourne for Ja n u a ry  5 and  full ex trac ts  
from  i t  a re  given here. The a u th o r  says th a t  
m inerag raphy  is a  coined te rm  to  signify th e  field 
of m icroscopic investigation  of ore m inerals. The 
te rm  is n o t euphonius and  is som etim es regarded 
as superfluous because th e  sub ject is no m ore th an  
a n  en largem ent of th e  scope of petrology. In  th e  
p a s t th e  p rac tica l field of petro logy has been largely 
lim ited  b y  th e  in stru m en ts  w hich were designed 
for th e  s tu d y  of rocks and  th e  m icroscopical 
p roperties of th e  tran sp aren t m inerals. The add ition  
of m in erag raphy  has been brough t a b o u t by  th e  
use of th e  reflecting m icroscope an d  a to ta lly  
d ifferent technique.

The use of th e  petrological m icroscope, as it has 
been em ployed in  th e  tra in in g  of geologists and 
m ining engineers for nearly  ha lf a cen tury , has been 
justified m an y  tim es, n o t only in  its  app lication  to  
general geological problem s, b u t  also in  th e  more 
re stric ted  field of th e  exp loration  an d  exam ination  
of ore deposits. I t  provides in fo rm ation  of th e  
gangue m inerals an d  rocks associated  w ith  an  
ore-body w hich is of g reat value in  some m ining 
fields, i n  cases where ore deposits occur selectively 
in  certa in  favourable  ty p es of rock  th e  recognition 
a n d  delineation  of these  rock  ty p es is a  useful guide 
in  prospecting . T he B oulder B elt a t  Kalgoorlie 
form s one of th e  m ost s trik in g  exam ples in  A ustralia  
where im p o rta n t significance is a tta ch e d  to  different 
rock  ty p es and  th e  petrological m icroscope is 
essential to  th e ir  elucidation. H ere th e  ore-bodies 
occur in  a  favourable  quartz-do lerite  greenstone 
an d  th e  un favourab le  rock  types, know n as epidorite  
an d  calc-schist, can  som etim es be d istinguished only 
w ith  th e  help  of th e  m icroscopical characters. The 
m icroscope is also necessary to  trace  th e  m ineralogical 
changes th a t  occur in  th e  favourable rocks by  
processes w hich a re  allied  to  those  th a t  form  th e  
ore. A t Kalgoorlie th e  differences betw een q uartz - 
dolerite  greenstone an d  th e  b leached greenstone 
m ay  be strik in g  to  th e  naked  eye on accoun t of th e  
m ineralogical changes, b u t th e y  are  re la tive ly  
u n im p o rtan t in  com parison w ith  th e  differences 
betw een b leached greenstone, a lte red  po rphyrite , 
an d  calc - schist. These th ree  rock  ty p es are 
geologically different, b u t  m ay  often  be easily  
confused u n til rock  sections a re  p repared  and 
exam ined  w ith  th e  petrological microscope.

The educational value of th e  petrological m icro
scope in  th e  tra in in g  of th e  m in ing  engineer and 
geologist lies no t so m uch in  th e  degree of skill 
acqu ired  in  its  use as in  th e  enlarged vision th a t  
is ob tained  of th e  realm  of m inerals an d  rocks 
and  th e  p roperties an d  s tru c tu res  re la tin g  thereto . 
I ts  chief p ractica l value for th e  engineer engaged 
in  th e  ex am in atio n  of an  ore deposit has been 
th e  und erstan d in g  th a t  can  be given to  th e  essentia l 
and  unessentia l details. I t  is no t o ften  possible, 
or even desirable, for an  engineer to  carry  a m icro
scope w ith  h im  in to  th e  field b u t  th e  m an  who has 
once stud ied  rocks in th e  m inute  de ta il th a t  is 
possible in  rock  sections acquires a n  enlightened 
a ttitu d e  w hich he is alw ays able to  carry  w ith  him  
and  which often enables h im  to  recognize a t  a glance

ty p es which, for one reason or ano ther, a re  puzzling 
to  th e  less-practised eye.

The reflecting m icroscope, by  w hich m ineragraphy 
h as developed, is ju s t as im p o rtan t for eduction  
and  research  in  its  special sphere as th e  petrological 
m icroscope is in  th e  realm  of th e  tran sp aren t 
m inerals. I t  w idens th e  field of observations 
on th e  ore m inerals which, while fewer in  num ber 
th a n  th e  rock-form ing m inerals, a re  of m uch 
g rea te r concern to  th e  m iner and  m etallurg ist. 
The opaque m inerals m ay  be determ ined w ith  the  
sam e facility  and  accu racy  as th e  tran sp aren t 
m inerals are  w ith th e  petrological m icroscope. 
T he size of th e  g ra in  o r tex tu re  of th e  m inerals 
m ay  be m easured by  using a  m icrom eter ocular ; 
th e  m an n er in  w hich various m inerals a re  intergrow n 
m ay  be observed and  in  m an y  cases th e  order in 
w hich th e  m inerals have been deposited m ay  be 
worked out. M inerals of secondary  origin m ay  often 
be d istinguished from  o thers by  th e ir  m ode of 
occurrence. M ineral changes a re  also som etim es 
revealed w hich signify events during th e  develop
m en t of th e  ore-bodies an d  w hich would otherw ise 
be qu ite  unsuspected.

The technique th a t  is em ployed in  th e  p repara tion  
of polished surfaces for exam ination  in  reflected 
ligh t an d  in  th e  m ethods for th e  diagnosis of 
d ifferent m inerals, even under h igh powers of 
m agnification, has show n rap id  developm ent. I t  
is described in  th e  following th ree  m anuals which 
were issued in  1931 none of w hich use th e  term  
m ineragraphy  as th e  sub ject title  : "  The M icro
scopic D eterm ina tion  of the  Ore M inerals,” by M. N. 
Short, appeared  as B ulle tin  825 of th e  U.S.A. 
Geological Survey ; ‘ ‘ The D eterm ination  of the
O paque M inerals,” by  C. M. F arnham , was published 
in  book form  in  Am erica ; while th e  ” L ehrbuch der 
E r z m ik ro s c o p ie , ' ’ b y  H . S c h n e id e rh o h n  a n d  
P . R am dohr, was published in  G erm any. T he last 
is a  volum e of over 700 pages an d  its  bibliography 
of 618 papers is an  illu stra tio n  of th e  w ealth  of 
m ate ria l th a t  is now availab le  for study.

T he m ethods can be ad ap ted  to  th e  s tu d y  of 
concen tra tes and  o ther m ill p roducts. The crushed 
m ate ria l is m ixed w ith a su itab le  m edium  to  form  
a  b riquette , w hich is th en  ground and  polished in 
th e  sam e w ay as solid ore. The m etallurgist, once 
tra in ed , has th en  th e  power of exam in ing  the  
m ineral co n ten t of each p roduct in  th e  m ill and 
ascerta in ing  m ore in fo rm ation  th a n  is signified by  
a  sim ple assay.

In  all large-scale m ining operations th e  aggregate 
value of unrecovered m etals is large and  it  is ever 
th e  ta sk  of th e  m ining engineer and  m eta llu rg is t 
econom ically to  im prove th e  recoveries and reduce 
th e  losses of th e  valuable m inerals. W hether th is 
is to  be achieved by v a ria tions in  th e  degree of 
fineness to  w hich th e  ore is crushed, or by  varia tion  
in  th e  m ethod of trea tm e n t, depends on th e  inherent 
characte ris tics of th e  ore. The u ltim ate  basis 
for ad vancem en t is an  accu rate  knowledge of th e  
deta iled  m ineral co n stitu tio n  an d  m ineral associa
tions of th e  com plex ore. A ssay values alone are 
insufficient, since th ey  do no t te ll th e  chem ical 
com binations of th e  valuab le  m eta l, th e  size of th e  
individual particles, or th e  p a rticu la r m ineral or 
com bination  w hich causes a  valuable elem ent 
to  escape th e  con cen tra tin g  tab le  or flo ta tion  box. 
F u rth e r, th e  deta iled  knowledge of th e  m ineral 
co n stitu tio n  of p o ten tia l ores becom es an  enorm ous
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advan tage  in the  app lication  of tria l trea tm en ts  
in com parison w ith  th e  “ h it or miss ” experim ental 
work by which m any  trea tm en t processes have been 
developed in  th e  past.

The m ineragraphic exam ination  of th e  Broken 
H ill ore revealed th e  presence of 16 p rim ary  
sulphides as well as m any  in teresting  relationships 
betw een them . Ten of these, including three 
p rim ary  silver m inerals, had  not been previously 
recognized in th e  Broken H ill lode. The inherent 
occurrence of m icroscopical silver minerals, separable 
from th e  zinc blende and  galena, is an  im p o rtan t 
fact utilized in  preferential flotation. The develop
m ent of preferential flotation a t  Broken H ill and 
the  consequent transfer of lead and  silver, form erly 
con tam inating  the  zinc concentra tes and  for which 
the  Broken H ill m ines were no t paid, in to  the lead 
concentrates where i t  is paid for, has resulted in 
g reat financial benefit to  the  Broken H ill companies. 
I t  can be justifiably  claim ed th a t  th e  p resent 
efficiency in recoveries a t  Broken H ill would have 
been more quickly a tta in ed  if m ineragraphic studies 
had  been available a t  an  earlier date.

Gold in  th e  com plex ore of R osebery, Tasm ania, 
p rovides an  illu stra tio n  of im p o rtan t pecu liarities of 
occurrence th a t  m ay  be discovered by  m icroscopical 
observations. T he zinc-lead ore of R osebery 
averages 2-12 dwt. of gold per ton  and  a  m icro
scopical exam ination  shows th a t  not only are some 
of the  gold particles ex traord inarily  m inute b u t 
th a t  the m ineral te trahedrite , which occurs m ostly 
in particles of m icroscopical size, is the  common 
host for them . I t  indicates th a t  a study  of the  
behaviour of te trah ed rite  th roughou t th e  trea tm en t 
processes is a pre-requisite for experim ents directed 
tow ards im proved recoveries in gold as well as silver.

The scientific value of m icroscopic observations 
on concentrates, tailings, slags, and  o ther products

of ore trea tm en ts  is less th a n  sim ilar observations 
on crude ore because th e  indiv idual particles are 
largely divorced from  associated  m inerals. At the 
sam e tim e th e ir econom ic bearing is m ore direct. 
The m icroscopical detection  of a silver m ineral in the 
tailings a t  th e  Pinnacles m ine a t  B roken Hill was 
sufficient to  explain  why high losses in  silver (up to 
10%  of th e  average silver values of th e  concen
trates) occurred a t  one tim e in  th e  concentration 
of high-grade galena from  th is  mine. The detection 
of com posite particles consisting p a r tly  of chalcopy- 
rite  and  p a rtly  of q u a rtz  in  tailings from  th e  treat
m ent of copper ore, which had  been crushed to  pass 
th rough  50-mesh, is convincing evidence th a t  finer 
grinding will im prove recoveries. The discovery and 
illustra tion  of consolidated globules of copper matte 
in a b last furnace slag from  M t. Lyell, as in Fig. 2, 
adequate ly  accounts for th e  sm all copper percentage 
present in th e  slag.

The extension of m icroscopical observations to 
polished surfaces of roasted  concen tra tes from 
W iluna leads to  th e  possib ility  th a t  recoveries 
m ay  be im proved by  a closer con tro l of roasting 
conditions. The purpose of roasting  pyritic  con
cen trates, p rio r to  cyan idation  for gold, is first to 
change deleterious sulphides in to  innocuous oxides 
and  secondly to  chem ically  d isin tegrate  particles 
of sulphide which m ay  enclose particles of gold. 
The ex ten t to  which roasting  does no t disintegrate 
individual partic les and  to  w hich it produces hard 
pseudom orphs of iron oxides is a m easure of the 
ineffectiveness of th e  roast and  can  be follow-ed by 
m icroscopical observations.

Such exam ples of th e  u tility  of microscopical 
observations w ith  th e  reflecting m icroscope stimulate 
its app lication  in  research and  ju stify  its  incorpora
tion  in th e  courses of petrological tra in in g  of mining 
and  m etallurgical engineers.

SKIP CAPACITIES

In  the  Journal of th e  Chemical, M etallurgical, 
and  M ining Society of South Africa for Decem ber, 
1932, some notes on the  m easurem ent of skip 
capacities are given by A. Clemes. The au th o r 
says th a t  in  a  paper appearing in  the  sam e Journal 
for March, 1932, L. Bok, in discussing the  “ W ater 
Problem  of th e  E as t R and P roprie ta ry  M ines," gave 
certain  figures applying to  th e  m oisture hoisted 
w ith th e  rock in  w et shafts. The au th o r says th a t  
for the  purpose of determ ining rock loads on w inders 
it is obvious th a t  th e  allowance for w ater should be 
based on a  figure, more nearly  approx im ating  th e  
m axim um  to  be m et w ith th an  the  average condition. 
W here, however, skip and  car factors are em ployed 
extensively as one m eans of arriv ing  a t  tons m ined 
and  milled, the  value of such com putations depends 
on determ ining w ithin th e  closest possible lim its 
the  sum  of all factors having bearing on th e  problem .

In  view of the  im portance of th is  question 
th e  results are given of some skip capacity  d e te r
m inations u n dertaken  a t  E as t Geduld m ine some 
few m onths ago. The skips a t  th is  m ine are ra ted  
7-5 tons capacity  a t  20 cu. ft. to  th e  to n  an d  are 
loaded by  th e  usual ty p e  of m easuring bins a t  the  
shaft station . The la t te r  have been carefully  
checked for size an d  are filled as accu rate ly  as 
possible to  the  correct level. In  practice, however, 
the  tonnage delivered to  th e  m ill is found to  deviate

appreciab ly  from  th e  tonnage as determ ined  in the 
slimes p lan t and  steps were tak e n  to  check the  skip 
factor. A t first i t  was a tte m p te d  to  do th is by 
m easurem ent of skips, th e  load being calculated 
from th e  usual figure of one to n  pe r 20 cu. ft. 
V ery little  in form ation  was ob tained  in  th is  manner 
as results were e rra tic  and  it was decided actually 
to  weigh the  con ten ts of some skips.

T en skips, five from  each com partm en t, were 
raised to  th e  collar of th e  shaft and  a p an  placed 
u n d ern ea th  to  ca tch  w a ter perco lating  through 
from  th e  rock and  liberated  'th rough  tw o holes in 
th e  skip bo ttom . E ach  skip w as th en  trea ted  as 
follows : The co n to u r of th e  “  load-line " was
obtained  by m eans of offsets from  th e  skip top ; 
the  load was th en  levelled off by  shovelling and 
fu rth er m easurem ents taken . This gave two 
independent sets of figures from  which to  calculate 
the cubic feet occupied by  th e  rock. A fter th is the 
ore was shovelled out an d  weighed on a  one-ton 
scale, large portions being rem oved from  tim e to 
tim e for m oisture de term inations. To th e  percentage 
m oisture so ob tained  was added  a n y  drip  accum u
la ted  in  th e  pan . P lus an d  m inus three-quarter 
inch gradings wrere also carried  ou t on th e  m aterial 
used for the  m oisture sam ples, b u t these  were not 
sufficient to  ind icate  an y  co rrelation  betw een rock 
size and  volume per un it weight. R esults from  these
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measurements and weighings are given in Table 1 
and cross-sectional diagram s in  Fig. 1.

I t  will be seen th a t  th e  m oisture con ten t of the 
ore averaged approxim ately  4%  on th e  d ry  weight 
hoisted. By m eans of raising an  em pty  skip w ith 
the holes in the  bo ttom  plugged it was found th a t 
the am ount of w ater added to  th e  rock in its trip  
through the  shaft accounts for approx im ately  
0-07% of th e  above m oisture—a figure which could 
be used to  indicate the  wetness of the  shaft.

The discrepancy discovered betw een th e  com 
monly accepted factor of 20 cu. ft. per ton  of dry  
ore and th e  actual figure of 18-9 arrived a t  from  the 
average m easurem ents and weights of the  ten  skips 
is of the  order of 5% . Moreover, the  la tte r  figure 
was found to  vary  between individual skips by  as 
much as 10%, due to  variation  in size and  shape of 
rock, conditions of loading, and  perhaps acceleration 
and  “ bum ping ” effects during hoisting. In  
addition th e  load-line contours were found to  differ 
widely in  shape from  sim ilar reasons. So th a t  the  
com putation of skip tonnage from  m ere cubic 
capacity  calculations would be quite  unreliable 
except when averaged over a great num ber of skips. 
More particu larly  is th is th e  case on th e  E ast R and, 
where th e  rock breaks in to  irregularly  shaped 
slabs.

From  these results i t  would appear th a t, except 
where it  would be practicable to  in te rru p t hoisting 
a t  regular in tervals over a long period of tim e and 
ob tain  very  extensive d a ta  of actu a l skip-loads, 
th e  acceptance of a skip factor for tonnage de ter
m inations is subject to  short period inaccuracies 
greater th an  th a t  norm ally to lerated  in the  final 
stages of m etal or m ineral recovery.

T a b l e  1 .

Skip M easurem ents at the E ast Geduld Mine.

Volume W eight of Cubic feet M oisture as
S k ip  ATo. occupied by dry ore : per ton o f p er  cent, o f

rock : cubic feet tons. dry ore. dry weight.
W est 1 . 138-796 7-584 18-301 4-25

2 . 122-484 6-725 18-210 6-1 8
3 . 145-938 7-600 19-202 3-3 3
4 . 131-629 6-618 19-889 3-02
5 . 139-883 7-501 18-650 3-63

Averages 135-783 7-206 18-843 4-05
E ast 1 . 137-620 7-031 19-570 1-93

2 . 132-397 7-069 18-730 4-56
3 . 144-944 7-615 19-034 3-57
4 . 131-623 6-835 19-257 3-8 0
5 . 125-873 7-053 17-846 3-86

Averages 134-589 7-121 18-900 3-5 4
Average of Ten 135-186 7-164 18-870 3-8 0

N o t e .— M oistures are given1 as per cent, of dry weight to  corre
spond w ith those shown in Mr. B ok’s paper.
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A N  A U T O M A T IC -D U M P IN G  CAG E

A description of a  self-dum ping cage which 
com bines th e  features of a  sm all skip an d  cage is 
given by L. G. M orrell in th e  Canadian M in in g  and 
M etallurgical Bulletin  for February . T he au th o r 
says th a t  such a cage has been used in  a  vertical 
winze betw een th e  2 ,000-ft. and  2,500-ft. levels a t  
the  Coniaurum  m ine for the  p a st th ree  years, during  
which tim e its  success has been dem onstra ted  by 
u n in terrup ted  service and  low m ain tenance charges. 
I t  was designed by  John  R eddington, m ine m anager, 
and  was built under his supervision in th e  Coniaurum  
m ine shops. Being new in  m any  of its operating  
features a  small-scale model was m ade and  tried  
before th e  final construction  was undertaken . The 
m echanical perform ance of th e  m odel suggested 
a few m inor changes th a t  were incorporated  in the 
final drawings. D uring its  th ree  years of use th e  
au tom atic  dum ping device has saved th e  expense 
of deck-handling of the  cars. This actu a lly  rep re
sents a gross econom y of som ething over four tim es 
th e  cost of construction  and  in stallation , which 
to ta lled  $1,325. The cage, em pty , weighs 2,200 lb., 
of which 500 lb. represents th e  weight of the  
dum ping accessory and  necessarily heav ier con
struction. Besides a  considerable financial saving 
th e  tim e saved in unloading increases th e  daily  
hoisting  capacity  of th e  winze. In  ra ising ore from  
th e  2,500-ft. level five m inu tes is required for 
a  com plete trip . Allowing one m inu te  for the  
a lte rna tive  of decking it is believed th a t  the  
au tom atic  dum ping has increased the  capacity  
of th e  winze hoist nearly  20%.

C o n s t r u c t i o n  D e t a i l s .— The m ain  support 
stru c tu re  consists of four 3 in. by  § in. iron bars 
suspended betw een th e  tw o cam -shafts an d  tw o 
shafts across th e  b o ttom  of th e  cage. The cam 
shafts, in  tu rn , are supported by  a  cross-head 
m em ber m ade up of tw o 8 in. by  2 in. by  J  in. 
channels. W alls and  hood are J  in. and  ^  in. 
p late , respectively, riveted  to  l j i n .  by  J in .  re 
inforcing strips along th e  edges. The floor is 2 in. 
planking laid  on a fram e of 2J  in. by  2J in. by 
J  in. angle-iron.

The dum ping fram e consists of a flat L-shaped 
arrangem ent w ith the  ends braced by 3 in. by \  in. 
bars ben t in to  th e  shape of a  quarter-circle. 
U-shaped guards of angle-iron, long enough to  
extend around both  th e  fron t and  rear wheels of 
th e  car, a c t as trac k  on th e  cage floor and hold the  
car w hen it is being dum ped. To p reven t th e  car 
from rolling a hinged hasp-type lock on the  quarte r- 
circle m em ber slips over a corresponding ring on 
the body of th e  car and a locking p in  is dropped 
th rough  th e  ring. This device can be seen in 
the  accom panying figure a t  the  righ t-hand  side of 
th e  car.

N orm ally the  dum ping fram e form s p a r t  of the 
floor and  back wall of th e  cage. A 2-in.-square 
sha ft across th e  to p  of th e  wall portion  extends 
beyond th e  side walls and  rollers are a ttached  
a t  th e  ends. As these rollers engage th e  dum ping 
guides th e  dum ping  fram e revolves on bearings 
a t  th e  bo ttom  of th e  cage and  th e  load is dum ped 
in to  a  bin. W hen th e  cage is lowered th e  dum p- 
guides lead th e  rollers back to  th e ir norm al position 
and  th e  floor and  wall drop back in to  place.

A safety  lock is provided to  p reven t th e  dum ping 
fram e from  accidentally  swinging ou t a t  an y  tim e 
excep t w hen th e  cage is ac tually  ready  to  dum p. 
I t  consists of an  obtuse-angle lever pivoted  on

a h u b  th rough  th e  wall, near th e  b o tto m  of the  cage. 
A t one end a shoe is suspended over th e  rising end 
of th e  floor u n til a sm all roller, a t  th e  other end, 
is forced tow ard  th e  cen tre  of th e  winze by  engaging 
an  offset paralle l ru nner fastened  to  th e  timber 
a t  th e  dum ping height. So on th e  upw ard trip 
ju s t before th e  dum p-rollers engage th e ir guides 
th e  shoe is swung clear of th e  end of th e  floor ; and 
on th e  dow n-trip  th e  shoe is swung back  over the 
floor as soon as th e  sm all roller leaves th e  runner.

A u t o m a t i c - D u m p i n g  C a g e , C o n i a u r u m  M i n e .

For hoisting and  lowering m en a four-section 
folding door, which is ord inarily  folded in to  a recess 
in  th e  wall, is expanded across th e  fron t of the 
cage an d  a  rem ovable iron panel is placed above 
the  dum ping fram e a t  th e  back. T hus converted, 
th e  cage is com pletely enclosed to  a  height of 5J ft. 
The perm anen tly  fixed w heel-guards obstruc t the 
floor b u t cause no inconvenience.

The one-ton cars used as s tan d ard  throughout 
th e  m ine are of round-bottom , side-dum p type. 
Several of these were a lte red  for use in the  self
dum ping cage by  rigidly fastening the  bodies at 
right-angles to  th e  wheels on chasses of 4 in. by 
6 in. tim ber. This a lte ra tio n  in no w ay impairs 
th e ir usefulness for filling or tram m ing .

P o t a s s i u m  F e r r o c y a n i d e  as  a C o a g u la n t .—
Some observations by  C. T. Creed and  C. F. Cayton- 
Boxall on th e  use of potassium  ferrocyanide as 
a  coagulant in th e  assay  of gold-bearing solutions 
and  in the  trea tm e n t of slimes residues for total 
gold assay  are given in th e  Journal of th e  Chemical, 
M etallurgical, and  M ining Society of South Africa 
for Decem ber last. The au th o rs  s ta te  th a t  the 
e rra tic  values occurring in slimes residues, especially
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in those obtained from  the  decan ta tion  process, were 
the cause of the  investigation. They say  th a t  the 
copper m ethods of p recip ita ting  gold from  gold- 
bearing cyanide solutions are in general use in assay 
offices on the  W itw atersrand ; the  cuprous chloride 
method being especially favoured because of easy 
and rapid m anipulation. These m ethods are 
detailed in : "  R and M etallurgical P rac tice ,” in
" Rand Assay P rac tice ,” in P arks ' “ Cyanide 
Process,” and in Clennell's “ C hem istry of 
Cyanide Solutions.” Clennell sta tes : " I n  the
assay of solutions by the  copper m ethod, th e  presence 
of ferrocyanide, shown by a brown chocolate 
precipitate of copper ferrocyanide, is advantageous. 
The effect of the  ferrocyanide is entirely  m echanical, 
the gelatinous precip ita te  acting  as a very perfect 
filter. A lthough th e  copper m ethod gives slightly 
lower results th an  those obtained by evaporation, 
the error is least in the  presence of a good excess 
of ferrocyanide.”

From experim ents carried out upon gold-bearing 
cyanide solutions and slimes residues it was found 
that the use of excess ferrocyanide caused p a r t  of the  
gold precipitated by the  copper to  be re-dissolved, 
and to  pass off in the  filtrates. T. K. Rose, in the 
"M etallurgy of Gold,” sta tes th a t  ferrocyanide 
dissolves gold. Experim ents were carried out using 
both the cuprous chloride and th e  copper sulphate- 
sulphur dioxide m ethods upon gold-bearing cyanide 
solutions, and in the  trea tm e n t of slimes residues 
for to tal gold, and these showed th a t  th e  use of 
ferrocyanide is not necessary, the  slime acting  as 
an efficient catching m edium  for the  precip ita ted  
gold ; also th a t ferrocyanide used in excess leads 
to loss of gold in to  the  filtrate.

In the trea tm en t of slime residues for to ta l gold 
by the copper su lphate-sulphur dioxide m ethod, 
experiments showed th a t as in the  case of the  cuprous 
chloride method, the  use of ferrocyanide is not 
necessary, the slime acting  as an  efficient catching 
medium for the  precip ita ted  gold, and th a t  ferro
cyanide used in excess leads to  loss of gold in to  the  
filtrate.

Further tests in the  assay of gold-bearing cyanide 
solution by the cuprous chloride m ethod indicated  
that a few drops, not more th an  1 c.c., of a 5%  
solution of ferrocyanide, is all th a t  is necessary, 
the use of excess ferrocyanide leading to  loss of 
gold into the filtrate. W hile in the  assay of gold- 
bearing cyanide solutions by the  copper sulphate- 
sulphur dioxide m ethod, it appears th a t, as in the 
case of the cuprous chloride m ethod, only a few 
drops of ferrocyanide are required, the  use of 
excess ferrocyanide leading to  loss of gold in to  the 
filtrate. All filtrates from the  above series of tests 
were assayed by the  evaporation  m ethod.

The possibility of the  ferrocyanide reacting w ith 
the cuprous chloride or copper sulphate, and  thereby  
interfering w ith the  p recip itation  of the  gold, was 
next investigated. In  the  experim ents carried out, 
the copper sa lt was in con tact w ith the  sam ple 
for 30 m inutes before the  ferrocyanide was added, 
and indicated th a t upon the  addition  of th e  ferro
cyanide p a rt of the  gold precip ita ted  by the  copper 
salt was actually  redissolved.

The au tho rs s ta te  th a t  th e  following m ethod will 
be found to  give reliable results in  the  trea tm en t of 
slime residues for to ta l gold.

Cuprous Chloride Method.—Place 1,500 to  2,000
c.c. of well m ixed slime pulp, th inned down to  1-40 
specific gravity , in an  enam el bucket or W inchester 
quart bottle . Add 15 c.c. of well reduced cuprou§

chloride solution and ag ita te  thoroughly  for a t  
least 10 m inutes. Press off th e  liquor and  d ry  th e  
residue in  an  enam el dish. Pass th e  dried sam ple 
through a 900-mesh screen to  break  up any  lum ps, 
m ix well, and  sam ple for assay.

G old  in  N o r t h -W e s t e r n  Q u e b e c .— The rap id  
developm ent of th e  gold fields of north -w estern  
Quebec was one of the  o u tstan d in g  even ts in  the  
C anadian m in ing  ind u stry  during  1931 according 
to  a  rep o rt by  A. Buisson of th e  D ep artm en t of 
Mines, O ttaw a. The gold deposits of th is  d is tr ic t 
occur, for th e  m ost p a rt, th roughou t a zone 
ex tend ing  from  th e  Ontario-Q uebec boundary  
eastw ard  for a know n d istance of abou t 120 m iles. 
This long s tre tch  of te rr i to ry  now contains five 
producing m ines, th e  N oranda, G ranada, O’B rien- 
Cadillac, Siscoe, and  Bussieres, one property , the  
B eattie , which is nearing  the  production  stage, and 
several prom ising properties, which are being 
actively  developed. N oranda first a tta in e d  
prom inence as a copper producer b u t is now also 
well to  th e  fo refron t as a producer of gold. The 
o u tp u t in recen t m onths has been a t th e  ra te  of 
about 30,000 to n s of copper and  about $8,000,000 
in  gold annually , th e  la tte r  figure being exclusive 
of exchange. The capacity  of th e  N oranda co n 
cen tra to r is being increased from 1,000 to  2,000 tons 
of ore a day, so th a t  by  th e  end of th e  year th e  m ine 
will have a daily  production  of about 4,100 tons of 
ore. The G ranada, about five miles south  of 
N oranda, has been developed to  a  d ep th  of 
1,225 ft. and  add itions to  th e  m ill have increased 
its daily  capacity  to  100 tons of ore. The deposits 
are quartz  veins in sed im entary  rocks. The O’Brien- 
Cadillac m ine, in  Cadillac tow nship, has been 
producing in te rm itten tly  for several years, m aking 
occasional sh ipm ents of high-grade ore. A new 
150-ton m ill is now in operation . The Siscoe m ine, 
on Siscoe Island, about 55 miles east of N oranda, 
is developed to  a dep th  of 1,000 ft. and  th e  m ill is 
now trea tin g  about 175 tons of ore a day. The gold 
o u tp u t for 1932 will exceed one m illion dollars, 
exclusive of exchange. The deposits consist of 
auriferous q uartz  tourm aline  veins, in  a  stock of 
granodiorite. The Bussieres p roperty , owned by 
th e  Treadwell-Yukon Com pany, L im ited, is situated  
in th e  north-w est corner of Louvicourt tow nship. 
Surface trench ing  and  diam ond drilling  conducted 
in 1931 ind ica ted  some v ery  favourable conditions. 
D evelopm ent operations were sta rted  in  the  autum n 
of th a t  year and  th e  operators have a lready opened 
th e  m ine to  a dep th  of 700 ft., com pleted all the 
necessary cam p buildings, including a 200-ton mill 
and  a power p lan t, and  have erected an eleven-m ile 
power transm ission line. A five-mile light railw ay 
for supplies has also been com pleted.

A t th e  B eattie  m ine, in  D uparquet township, 
a large, low-grade gold deposit has been proved by 
underground w ork an d  by  diam ond drilling. The 
necessary buildings for m ining operations have been 
com pleted, a new  four-com partm ent shaft is being 
sunk, and  th e  erection of a 600-ton mill is under way. 
The capacity  of th e  m ill will be gradually increased 
as th e  developm ent of th e  m ine progresses. O ther 
im portan t developm ents in  western Quebec include 
prom ising underground w ork a t  Beaufor m ine ; 
extensive surface work on th e  V entures claims and 
a t  th e  M atthew s p ro p erty  in  Pascalis tow nship ; 
surface w ork which has shown in te res ting  looking 
veins on  th e  M offatt-H all group, astride  of 
th e  B ourlem aque-Louvicourt boundary  line ; 
encouraging underground results a t  th e  Sullivan
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and  G reene-Stabell p roperties, n ea r Lake 
DeM ontigny and  east of th e  Siscoe m ine ; prom ising 
gold discoveries on th e  Francoeur group and a t  
th e  Arntfield m ine in  B eauchatel to w n sh ip ; 
encouraging results from  developm ent w ork on th e  
G alatoa p ro p e rty  in  D u p arq u et tow nship  ; and  
d iam ond drilling on th e  Gale claims and  on th e  E ast 
Sullivan group in D ubuisson tow nship. A new  gold 
discovery which appears to  be prom ising has been 
m ade recen tly  on th e  M cW atters claims, six  miles 
south-east of N oranda.

S H O R T  NOTICES
M in in g  S y s t e m s .— A paper p resen ted  by  R. K. 

W arner a t  th e  F eb ruary  m eeting  of th e  A m erican 
In s titu te  of M ining and  M etallurgical E ngineers 
deals w ith  th e  selection of a  m in ing  system  
(C ontribution No. 21).

T u n n e l l in g .— W ork on th e  Owyhee tu n n els  in 
eastern  Oregon is described by  P . R. H ines in  a 
paper read  before th e  February  m eeting  of th e  
Am erican In s titu te  of M ining and M etallurgical 
E ngineers (C ontribution No. 1).

R o c k b u r s t s  P r e v e n t io n .— In  th e  Journal of 
th e  South African In s titu tio n  of E ngineers for 
F ebruary  G. H ild ick  Sm ith  gives a  descrip tion  of 
th e  w ork of tak in g  o u t an  in ad eq u ate  p illa r a t  
th e  W est V ertical Shaft, Nourse Mines.

S u r v e y in g .— A descrip tion  of th e  T avistock 
theodolite  by  W. H . Carnell appears in  th e  Journal 
of th e  Chemical, M etallurgical, an d  M ining Society 
of South A frica for D ecem ber last.

R o c k - D r i l l s .— In  th e  Engineering and M ining  
Journal for F eb ruary  Lucien E aton  discusses rock- 
drills and  accessories.

P o w e r  G e n e r a t io n .—In  th e  Bulletin  of th e  In s ti
tu tio n  of M ining an d  M etallurgy for F eb ru ary  
V. T. E dqu ist, C. V alentine, and  N. D unstan  describe 
th e  use of gas power a t  th e  Sons of Gwalia mine, 
W estern A ustralia .

O r e - S h o o t s .— H arrison Schm itt discusses the  
de term ination  of ore-shoot bottom s in Engineering 
and M ining Journal for February .

S u b s id e n c e .— Technical Publication  No. 502 
of th e  Am erican In s titu te  of M ining and  M etal
lurgical Engineers by  H . C. H ow arth  describes 
subsidence from  pillar ex traction  a t  M ontour 
No. 10 m ine, ad jacen t to  th e  experim ental m ine of 
th e  U nited  S ta tes B ureau of Mines.

A th e n s  S y s t e m  of  M in in g .— Subsidence 
resu lting  from  th e  A thens system  of m in ing  a t 
Negaunee, M ichigan, is described by C. W. Allen 
in a  paper presented  a t th e  F eb ru ary  m eeting of 
th e  Am erican In s titu te  of M ining and M etallurgical 
E ngineers (Contribution No. 3).

V en t i la t io n .— W . E . Cooke and  I. C. F . S ta tham  
discuss a practical problem  in  v en tila tion  in  Colliery 
Engineering for February .

O r e - D r e s s in g .— The relationship  betw een ore- 
dressing an d  coal p repara tion  is discussed by  E . A. 
H olbrook in  C ontribution  No. 16 p resen ted  a t  th e  
F ebruary  m eeting of th e  A m erican In s titu te  of 
M ining and  M etallurgical Engineers.

G r in d in g .— The “ g rin dab ilitv  ” of various ores 
is discussed by W . L. M axon, F. C adena, and  F. C. 
Bond in a paper presented  a t  th e  F eb ru ary  m eeting  
of th e  Am erican In s titu te  of M ining and  M etal
lurgical E ngineers (Contribution No. 25).

C y a n id a t io n .— E. S. Leaver, J . A. W oolf, and  
T. A. Jackson in a  paper p resented  a t th e  F eb ruary

m eeting  of th e  A m erican In s titu te  discuss the 
cyan idation  of calcined gold ores m ade refractory 
by th e  presence of lead m inerals (Contribution 
No. 5).

F lo ta t io n .— The second p a r t  of a  s tu d y  of the 
principles of flo ta tion  by  I. W . W ark  an d  A. B. Cox 
appears in  Technical P ublica tion  No. 495 of the 
A m erican In s titu te  of M ining and  Metallurgical 
E ngineers.

X a n t h a t e s  an d  G a le n a .— The action  of alkali 
x an th a tes  on galena is discussed by  T. C. Taylor and 
A. F. K noll in  C ontribu tion  No. 26 to  th e  February 
m eeting  of th e  A m erican In s titu te  of M ining and 
M etallurgical E ngineers.

B u t te  C o p p e r .— B. S. Morrow and  G. G. Griswold 
give th e  resu lt of lab o ra to ry  investiga tions into the 
p roduction  of a high-grade co n cen tra te  from  Butte 
copper ores in  a  pap er p resen ted  a t  th e  February 
m eeting of th e  A m erican In s ti tu te  (Contribution 
No. 27).

S i l v e r - L e a d  S m e l t i n g .— In M ining and Metal
lurgy for F eb ru ary  H . R. M acM ichael discusses 
silver-lead sm elting  progress in  C hihuahua, Mexico.

R o a s t in g  Z in c  B le n d e .— Professor Brenthel, 
of F reiberg, discusses th e  ro astin g  of zinc blende in 
M etall und Erz for F eb ru a ry  2.

P ig - I r o n .— E. C. E v an s in  th e  Iron and Coal 
Trades Review  for F e b ru a ry  24 gives som e con
siderations affecting th e  influence of furnace size 
on fuel consum ption  in  p ig-iron production .

S c r e w  C o n v e y o r s .— In M ines, Carrières, Grandes 
Entreprises for F e b ru a ry  C. L. Puech goes in to  the 
th eo ry  of screw conveyors.

N a t iv e  S i l v e r .— The resu lts  of an  experimental 
investigation  in to  th e  m ode of origin of th e  wire- 
form  of n a tiv e  silver are given by C. B. E . Douglas 
in th e  Bulletin  of th e  In s titu tio n  of Mining and 
M etallurgy for F ebruary .

E le c tr ic a l  P r o s p e c t in g .— A new  contribution 
to  sub-surface stud ies by  m eans of electrical 
m easurem ents in drill-holes by  C. and M. 
Schlum berger an d  E . G. L eonardon  is given in 
Technical Publication  No. 503 of th e  American 
In s titu te  of M ining and  M etallurgical Engineers.

D i a m o n d - D r i l l  S a m p l i n g .— W . R ex  Storms 
discusses d iam ond-d rill sam pling  p rac tice  in  the 
Engineering and M ining Journal for February .

O re in t h e  R o c k ie s .—Technical Publication 
No. 501 of th e  A m erican In s titu te  of M ining and 
M etallurgical E ngineers by  P. Billingsley and 
A. Locke discusses th e  tec to n ic  position of ore 
d istric ts  in  th e  R ocky M ountain  region.

C r a c o w  F ie ld ,  Q u e e n s l a n d .— O perations on 
th e  Cracow Goldfield, Q ueensland, are described 
by  A. K. D enm ead in  th e  Queensland Government 
M ining Journal for D ecem ber 15 last.

C oeur  d’A le n e .— O. H . H ersh ey  discusses the 
m ining geology of th e  Cœ ur d ’Alene district, 
Idaho, in  M ining and M etallurgy fo r February.

T in  in N ig e r ia .— W . E . S inclair describes 
N igerian placer m in ing  in  th e  Engineering and 
M ining Journal for February .

W a s h in g to n  M in e ,  N e w  Jersey .— A paper 
p resen ted  by  C. H . L oux a t  th e  F eb ru a ry  meeting 
of th e  A m erican In s titu te  of M ining and  Metallurgy 
(C ontribution No. 32) discusses m in ing  m ethods and 
costs a t  th e  W ashington m ine, New Jersey.

G o ld  P la c e r s  in  C hile .— T he m in ing  of gold 
placers in Chile is described by  Dr. B runo Geier 
in  M etall und E rz  for F eb ru a ry  1.

F lu o r s p a r  in A m e r ic a .— E . F . Burchard 
describes th e  fluorspar deposits of th e  W estern
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United S tates in T echnical P ublication  No. 500 
of the Am erican In s titu te  of M ining and  M etal
lurgical Engineers.

Natural  G as.— T echnical P ap er 539 of th e  
United S tates B ureau of Mines by  T. W . Johnson 
and W. B. B erw ald discusses th e  dev iation  of 
natural gas from  B oyle’s law.

Water on t h e  R a n d .— E. J. Laschinger discusses 
the W itw atersrand m ine w a ter supply  and  con
sumption in  th e  Journal of th e  South African 
Institu tion  of E ngineers for February .

RECENT P A T E N T S PUBLISH ED
p V  A copy o f the specification o f any  o f the pa ten ts m entioned in  

this column can be obtained by sending  I s . to  the P aten t Office, 
Southampton B u ildings, Chancery Lane, London , W .C .2, with  
a note of the number an d year o f the paten t.

10,528 of 1931 1386,330). G. P o l y s i u s  A.-G„ 
Dessau, Germ any. Cem ent, lim e, or o th er m aterials 
are dried by  exhaust gas from  th e  ro ta ry  furnace 
before being calcined on a travelling  grid.

11,402 of 1931 (385,315). J . B l u m e n f e l d ,  Paris. 
In order to  prepare a fine and  hom ogeneous product 
precipitated titan iu m  oxide is calcined and  reground 
in the wet s ta te  in  th e  presence of weak alkali, the  
finer particles being preserved in suspension for 
further trea tm en t and  dilu tion .

13,436 of  1931 (386,310). A. A. J o h n s o n ,  B. M. S. 
K a l l i n g ,  and C. v o n  D e l w i g ,  A vesta, Sweden. 
Finely-divided ores m ixed w ith  carbonaceous 
materials are reduced in a ro ta ry  furnace by  coke- 
oven gas or o ther gases, th e  original carbonaceous 
material passing through th e  furnace unaltered. 
The reaction is carried on a t such a tem pera tu re  
that fusion is avoided.

23,748 of 1931 (385,352). I. G. F a r b e n i n d u s t r i e  
A.-G., Fraukfort-on-M ain, G erm any. Im pure 
sulphur solutions in  carbon disulphide, obtained 
during the purification of illum ina ting  gas or coke 
oven gas, yield pure su lphur a fte r  trea tm e n t w ith 
sulphuric acid con tain ing  substan tia l am ounts of 
nitric acid.

27,310 of 1931 (385,374). H. D. T o l l e m a c h e ,  
London. Grinding o r pulverizing apparatus in 
which the ground particles are rem oved from  the 
grinding zone by a ir currents.

33,177 of 1931 (385,413). Soc. A n o n ,  S u d  
M e t a u x ,  Marseilles. Bronze w aste o r scrap is 
packed betw een two diaphragm s and  electrolyzed, 
the copper being recovered a t  th e  cathode and  the  
tin, lead, and precious m etals from  th e  m ud form ed 
in the cells.

8,549 of  1932 (385,803). M. P. B r o d s k y ,  Ural, 
U.S.S.R. Special oscillatory screens for th e  t re a t
ment of low-grade asbestos rock.

20,123 of  1932 (385,551). H. T h .  B o h m e ,  A.-G., 
Chemnitz, Germ any. Im provem ents in th e  m anu
facture of carbonyl compounds.

NEW BOOKS, PAMPHLETS, Etc.
I *  Copies of the books, e tc .,  m entioned below can be obtained  

through the Technical B ookshop of The M in in g M agazine 
7 2 4 ,  S alisbury H ouse, London, E . C . 2 .

E le m e n ts  o f  M in in g .  3rd edition. B y G e o r g e  
J. Y o u n g .  Cloth, octavo, 707 pages, illu stra ted . 
Price 36s. London : M cGraw-Hill Publish ing Co.

M ine E x a m in a t io n  and V a lu a t io n  ; w ith  
In terest and  A nn u ity  Tables. B y C h a r l e s  H. 
B a x t e r  and  R o l a n d  D. P a r k s .  A ppendix by

F r a n k l i n  G. P a r d e e . Cloth, octavo, 316 pages, 
illu stra ted . Price $3-00. H oughton, M ichigan : 
M ichigan College of M ining and Technology.

H a n d b u c h  d e r  G e o p h y s ik .  Vol. IV, p a r t  4. 
Die zeitliche ' Folge d er E rdbeben und beben- 
auslosende U rsachen. B y Prof. V. C o n r a d .  Paper 
covers, pp. 1,007—1,190. Price RM. 39, subscription 
price RM. 26. Berlin : G ebriider Borntraeger.

C o n c r e te  E n g in e e r in g .  Vol. 1— Practical 
C oncrete. B y J . S i n g l e t o n - G r e e n .  Cloth, octavo, 
258 pages, illustra ted . Price 8s. London : Charles 
Griffin and  Co.

M e ta l l i c  A llo y s  : T heir S truc ture  and  Con
s titu tio n . 5th edition . By G. H .  G u l l i v e r . Cloth, 
octavo, 439 pages, illu stra ted . Price 12s. 6d. 
London : Charles Griffin and  Co.

P r a c t i c a l  M ic r o s c o p ic a l  M e ta l lo g r a p h y .  2nd 
ed ition , revised and  enlarged. B y R i c h a r d  H e n r y  
G r e a v e s  and  H a r o l d  W r i g h t s o n .  Cloth, octavo, 
256 pages, illu stra ted . Price 18s. London : 
C hapm an and  H all.

A D e s c r ip t iv e  P e tr o g r a p h y  of  the  Ign eou s  
R ocks .  Vol. 2 : The Q uartz-B earing Rocks. Cloth, 
large octavo, 421 pages, illustra ted . Price $5-50. 
U n ited  S tates of Am erica : U niversity  of Chicago 
Press.

L u b r ic a t in g  a n d  A ll ied  Oils .  2nd ed ition , 
revised an d  enlarged. B y E l l i o t t  A. E v a n s .  
Cloth, octavo, 175 pages, illustra ted . Price 9s. 6d. 
London : C hapm an and  Hall.

M e a s u r e m e n ts  o f  th e  K in e t ic  L oads on 
C o ll ie r y  W in d ing  R op es .  Safety in Mines 
R esearch  B oard P ap er No. 78. B y S. M . D i x o n  
and  M . A .  H o g a n .  P aper covers, 2 8  pages, 
illustra ted . Price Is. London : H . M .  S tationery  
Office.

T he G eo lo g y  of th e  S o u th  W ales C o a lf ie ld .
P a r t V—M erthyr Tydfil (2nd edition). M emoir of 
th e  Geological Survey of E ngland and  W ales. 
P aper boards, 283 pages, illustra ted . Price 5s. 6d. 
London : H.M. S ta tio n ery  Office.

M in e r s ’ W elfare  Fun d .  E leven th  R eport, 
1932. P aper covers, quarto  size, illustrated . 
Price Is. 6d. London : H.M. S ta tionery  Office.

C a n a d a  : D e p a r t m e n t  of  M ines ,  in v es tig a 
tions in  Ore Dressing and  M etallurgy, 1931. Paper 
covers, 183 pages, illustrated .

B r it i sh  C o lu m b ia  : P re lim inary  R ep o rt on
th e  M ineral Indu stry , 1932. P aper covers, 52 
pages typescrip t. V ictoria, B.C. : Bureau of
Mines.

N y a s a la n d  P r o te c to r a t e  : The P o rtlan d
C em ent Clays of Lake Malombe. By Dr. F. D i x e y . 
N yasaland Pro tecto rate  Geological Survey Bulletin 
No. 4. P aper covers, folio size. Zomba : G overn
m ent P rin ter.

M in era l  R e s o u r c e s  of  th e  U n ite d  S ta te s ,  
1931. P a rt I, pp. 117-151, Iron  Ore, Pig Iron, 
and  Steel, by  H . W. D a v i s  ; pp. 153-184, 
M anganese and  M anganiferous Ores, by  R. H. 
R i d g w a y  ; pp. 185-190, Vanadium , Uranium , 
and  R adium , by  F. L. H e s s  ; pp. 191-209, M ercury, 
by  P . M. T y l e r  and  H . M. M e y e r  ; pp. 211-225, 
Lead and  Zinc P igm ents and Salts, by  E. W. 
P e h r s o n .  P a r t II , pp. 71-87, Cobalt, M olybdenum, 
T antalum , and T itan ium , by  P. M. T y l e r  and  
A. V. P e t a r  ; pp. 179-190, Feldspar, by  H . H. 
H u g h e s  and  J. M i d d l e t o n  ; pp. 191-203, Gypsum, 
by  R . M. S a n t m y e r s  an d  J. M i d d l e t o n  ; 
pp. 205-213, Asbestos, by  O. B o w l e s  and B. H. 
S t o d d a r d .  E ach p a r t  in  paper covers. W ashing
to n  : S uperin tendent of Docum ents.
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R a n d  G o ld f ie ld .  New m ap com piled  and  
draw n by A l f r e d  J . C l e v e l e y . Size 34 in . by  
20£ in . Price 5s., or, m ounted  on linen , 10s. 6d., 
or, on  rollers and  varn ished , 15s. London : The 
Financial Times.

S o u t h  A fr ic a n  M in in g  a n d  E n g in e e r in g  Y e a r  
B o o k .  P aper boards, cxxxii +  376 pages, illus
tra te d . P rice  10s. 6d. L o n d o n : A rgus South
A frican New spaper.

R h o d e s ia n  M in in g  a n d  E n g in e e r in g  Y ea r  
B o o k .  P aper boards, cxxvii +  144 pages, illus
tra ted . Price 10s. 6d. London : Argus South
African Newspapers.

K a ffir  F a c ts  an d  F ig u r e s .  W orking Costs, 
R ecen t Profits, O utpu ts, M onthly  Crushings, etc. 
P aper covers, pocket size, 48 pages. Price Is. 
L ondon : Fredc. C. M athieson and  Sons.

M o n th ly  M in in g  H a n d b o o k ,  w ith  Price L ists, 
e tc . M id-February, 1933. P ap er covers, pocket 
size, 62 pages. Price Is. 6d. London : Fredc. C. 
M athieson an d  Sons.

COMPANY REPORTS
G e ld e n h u is  D e e p .— This com pany was form ed 

in 1893 and  works a gold-m ining p ro p e rty  on  th e  
C entral R and . The rep o rt for th e  y e a r  1932 
shows th a t  969,751 to n s of ore was m ined and, 
a f te r  so rtin g  o u t w aste, 886,900 to n s sen t to  th e  
m ill, which crushed 885,900 tons. The gold yield 
am ounted  to  203,840 oz., valued a t  ¿864,462, while 
th e  value of osm iridium  an d  silver recovered 
increased th e  to ta l revenue to  ¿866,345. W orking 
costs am ounted  to  ¿791,223 and th e  w orking profit 
to  ¿75,122, d iv idends am ounting  to  10% and  
absorbing ¿56,667 being d istrib u ted  d u ring  the  
year. The available ore reserves a t  th e  end of the  
y ear were estim ated  to  be 413,700 to n s, averaging 
5-5 dwt. in  value, as com pared w ith  448,200 to n s 
of th e  sam e grade a t  th e  end  of th e  previous year. 
W ork during  th e  year u nder review  was ham pered 
by  two severe pressure bursts and  it  is expected 
th a t  som e m onths will elapse before norm al 
operations are resum ed.

V il la g e  D e e p .— This com pany, form ed in  1898, 
disposed of its m ining rights on th e  C entral R and, 
lo g e th e r w ith  certa in  equ ipm ent, to  the R obinson 
Deep, L td ., in  F ebruary , 1930. D uring  th e  year 
1932 th e  nom inal value of th e  shares was reduced 
from  9s. 6d. to  8s. 6d. each b y  re tu rn in g  paid-up 
cap ita l to  th e  ex te n t of Is. pe r share, th e  com pany’s 
cap ita l now stan d in g  a t ¿425,048 0s. 6d. in  8s. 6d. 
shares. The subsid iary  clean-up proceeded th ro u g h 
o u t th e  y ea r on  a  sm all scale, th e  n e t am ount 
recovered being  ¿7,109, and  i t  is expected th a t  
these operations will shortly  term in a te . The cash 
assets a t  th e  end of th e  year were estim ated  to  be 
¿42,568.

B a tu  C a v es  T in  D r e d g in g .— T his com pany  
was form ed in 1927 and  works alluvial tin  p ro p e rty  
n ea r K uala Lum pur, F.M.S. The rep o rt for th e  
y ea r to  A ugust 31 la s t shows th a t  dredging  
operations were v ery  restric ted , th e  dredge having 
w orked only  on 112 days. The yardage trea te d  
am oun ted  to  434,600 cu. yd., th e  ore recovered 
to ta llin g  129-54 to ns, valued a t  ¿10,430, an  average 
of ¿80 10s. 4d. p e r to n  of ore. The accounts show 
a  c red it balance of $546-42, which was carried  
forw ard, D eeper check boring  has now  been 
com pleted over th e  com pany’s p ro p e rty  and  ore 
reserves are now estim ated  a t  15,396,500 cu. yd.

of ground carry ing  96,356 piculs of ore, as against 
8,861,530cu. yd., con ta in ing  52,525 p iculs, previously 
estim ated .

R a n ta u  T in  D r e d g in g .— T his com pany  was 
form ed in  1925 and  operates alluv ial t in  property 
in  th e  S ta te  of N egri Sem bilan, F.M .S. The report 
for th e  y ea r ended July' 31 las t shows th a t  under 
restric ted  conditions th e  tw o dredges treated 
1,085,600 cu. yd. of g round  an d  recovered  237-11 
to n s of t in  ore, valued a t  ¿59 2s. l id .  p e r  ton . The 
accounts show a w orking profit of $13,321-67, but, 
a f te r  m aking  allowances for deprec ia tion , etc., there 
was a loss of $570-81, in creasing  th e  d eb it balance 
brough t in  to  $15,251-63.

B a tu  S e la n g o r  T in  D r e d g i n g .— Form ed in 
1930, th is  company' w orks a lluv ial t in  property 
a t  B atu , Selangor, F.M.S. T he re p o rt  for the year 
to  August 31, 1932, shows th a t  u n d e r restricted 
conditions th e  dredge tre a te d  711,600 cu. yd. of 
m ateria l, recovering  252-8 to n s  of t in  ore, worth 
¿20,267 o r ¿80 3s. 5d. p e r to n . The accounts 
show a  w ork ing  profit of $69,578-46, of which 
$34,125 was d is tr ib u ted  as a d iv idend , equal to 
2£% . A fter m aking  o th e r allow ances there re
m ained a c red it balance of $1,662-95, which was 
carried  forw ard.

D IV ID E N D S D E C L A R E D
A m a l g a m a t e d  Z in c .— 2 J% , less tax , payable 

A pril 7.
B u r m a  C o r p o r a t io n .— 1J an n as , free  of tax, 

payable A pril 13.
C a m  and M o to r .— 7s. 6d. (re tu rn  of capital).
C h a m p i o n  R e e f . — 2s., less ta x , payable 

M arch 18.
C h o se n  C o r p o r a t i o n .— 5Jd., less tax , payable 

M arch 31.
L ake V iew  an d  S ta r .— 6d., less tax , pay-able 

A pril 6.
M a la y a n  T in .— ljd . ,  less ta x , payab le  March 17.
M y so re .— Is., less tax , p ayab le  A pril 1.
N u n d y d r o o g .—4s., less ta x , pay ab le  April 4.
S t .  John de l  R e y .—P ref., Is., free of t a x ;  Ord. 

Is. 3d., less ta x , pay ab le  A pril 28.
W itban k  C o l l i e r y .— 6d., less tax , payable 

A pril 10.

N E W  C O M PA N IES REGISTERED
A n g l o  A u s t r a l i a n  G o l d  D e v e l o p m e n t . —

C apital : ¿400,000 in  5s. shares. Objects : To 
finance, prom ote, an d  m anage m in ing  properties 
in  W estern  A ustralia . D irecto rs : S ir W illiam R. 
Cam pion, Jo h n  W add ing ton , Claude de Bernales, 
H a rry  M. R idge, and  Louis C. C utbill. Offices: 5, 
G reat W inchester S treet, E.C. 2.

P a k a n e u s i  P r o s p e c t i n g  a n d  D e v e lo p m e n t .— 
R egistered  in  K enya. C a p ita l : 2,000,000 shillings, 
d iv ided  in to  70,000 “ A ” shares of 5s. each and
330.000 “ B ” shares of 5s. each. In  D ecem ber last
86.000 of th e  “ B ” shares were offered in  Kenya 
for public subscrip tion  a t  par. O bjects : To acquire 
163 precious m eta l reef claim s in  th e  Kakamega 
d is tric t of K enya Colony an d  an  exclusive prospect
ing  licence over a d istance of 60 o r 70 miles along the 
rivers Lusum u, Sioko, and  Lugusidz in  th e  Nyanza 
Province. D irectors : Lt.-Col. Lord F rancis Scott. 
Sir Jam es A llan H orne, P h ilip  Jo h n  Hamilton 
Coldham, P ercy  W heelock, and  E dw ard  Cayley 
H arrison .


