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E D IT O R IA L
T H E 1930 edition of Skinner’s “ Oil and 

Petroleum  Year Book ” is now published 
and the present issue is no less valuable than  
its predecessors as an international work 
of reference.

TH E news th a t Professor W. W. W atts  
is to retire from the chair of Geology 

which he has held in the Im perial College 
since 1906 will be received w ith a  feeling of 
regret. He will be succeeded by Professor 
P. G. H. Boswell, H erdm an Professor of 
Geology in the University of Liverpool, 
who is an old student of the College.

ELSEW H ER E in this issue will be found 
letters from the Rector of the Imperial 

College and from Dr. Baring Horwood on the 
subject o f“ The Education of the Engineer.” 
F urther editorial comment will be deferred for 
the present, for doubtless others will wish to 
express their views. I t  is desirable, how
ever, th a t correspondents should not narrow 
down the discussion, bu t keep it on the 
broad lines indicated in our editorials.

T 'WO annual dinners are being held th is 
m onth. To take them  in chronological 

order, th a t of the  Royal School of Mines 
is being held a t G atti’s R estaurant, S trand, 
on June 20, a t 7.15, under the chairm anship 
of Mr. Edw ard Halse, w ith Professor W. W. 
W atts and Professor C. V. Boys among the 
guests, and th a t of the Institu tion  of Mining 
and M etallurgy at the Hotel Metropole, 
N orthum berland Avenue, on June 26, at 
the same hour. The annual general meeting 
of the la tte r will be held on the same day, 
a t 3 o’clock, in the rooms of the Geological 
Society.

ATTEN TIO N  was directed in these columns 
in March, 1928, to the concern felt a t the 

dangers of the introduction into this country 
of petrol containing lead tetra-ethyl. A 
Government In ter-D epartm ental Committee 
of Inquiry  has recently issued its report, 
which gives th is ethyl petrol a  clean bill 
of health. Careful study  of this report 
reveals the fact, however, th a t the efforts 
of the investigators have been concentrated 
on detecting signs of lead poisoning whereas 
a ttem pts should have been made to ascertain 
the effects of lead te tra-ethy l—itself a much 
more dangerous poison—and the ex ten t of 
them.

COMMENT on the position of silver 
was m ade in the M a g a z i n e  for 

January  last, when the m etal price had 
touched a record low level. Since th a t time 
the price of the m etal has continued to 
decline, reaching a new low level of 15J |d . 
per oz. on June 4. On June 8 a restriction 
on the im port of silver into China was 
proposed ; this would undoubtedly affect 
Chinese buying, which so far has been the 
m ainstay of the price. In  the course of our 
comments in Jan u ary  it was suggested th a t 
the formation of a silver research association 
m ight become necessary, and, as it seems 
prices can only hold by increased m etal 
consumption, the tim e would appear to be 
ripe for the form ation of such a body.

TH E  recent m ovem ent in W estern 
A ustralia for seceding from the 

Commonwealth, on the ground th a t the 
grants received are below those to which 
the State is entitled, has been followed by a 
representative delegation visiting the Eastern 
States w ith a view to securing for Australian 
gold producers a bonus of £1 an ounce on 
standard  gold won for a period of ten years. 
In  some quarters it is felt there is a con
nexion between the secession movement and 
the proposed bonus. W hether this is the 
case or not, there is no doubt the granting 
of a bonus would prove advantageous to the 
mining industry  and W estern A ustralia’s 
proportion would be higher th an  th a t of the 
other States, as it is the largest producer.

TH E restriction of the ou tputs of the tin 
mining companies by  20 per cent, not 

having m et w ith the results anticipated, 
further measures are contem plated by the 
Tin Producers’ Association, the council of 
which has appointed a special committee 
representative of M alayan, Nigerian, 
Bolivian, and D utch interests to deal with 
the m atter. A lthough the members of the 
committee are sta ted  to  be in full agreement 
on all points, it  has not so far announced its 
further recommendations. In  the meantime 
there is a m ovem ent in the E ast to close 
down the British-controlled companies for 
two or three m onths, leaving the smaller 
Chinese-owned properties a t work, in order 
th a t the large num ber of coolies should not 
be thrown out of work.

THE inclusion of tin  mines in a Home 
Office silicosis scheme was dealt with 

by our Camborne correspondent in the
330
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December issue. Further legislation is now 
pending more clearly defining the position 
and at the same tim e increasing the liability 
of producers. The new Bill proposes the 
addition of compensation for partial disable
ment, the co-ordination of medical arrange
ments, and the prohibition of employment 
in tin mines of any workman who has been 
suspended in pursuance of the scheme or 
who has refused or neglected to  be examined 
under it. Representations are to be made 
by the responsible bodies in the county 
against this additional legislation. Tin 
producers the world over will be in hearty  
sympathy, as it affects an industry  already 
afflicted by the low price ruling for this 
metal.

AMONG the B irthday Honours are several 
names of interest to the profession. Mr. 

Basil Mott, on whom a baronetcy has been 
conferred, received his education at the Royal 
School of Mines and is a well-known consultant 
and a past president of the Institu tion  of Civil 
Engineers. Mr. H erbert W right, who receives 
a knighthood, is the chairman of the execu
tive committee of the governing body of the 
Imperial College, in which capacity he has 
done good work for m any years past. A 
knighthood has also been conferred on Mr. 
E. H. Macartney, the Agent General in London 
for Queensland, and on Mr. A. E. Faulkner, 
the Under Secretary for Mines at the Board of 
Trade. Mr. R. R. Simpson, Chief Inspector 
of Mines in India, receives the C.I.E., Mr. 
J. A. B. Horsley, Electrical Inspector of 
Mines in this country, the O.B.E., and 
Dr. A rthur W instanley, also on the inspector
ate in this country, the M.B.E.

REFER EN C E was made in these columns 
in March, 1927, to a process for treating 

oxidized copper ores apropos other m etal
lurgical advances. This process has been 
considerably developed in the interim  and 
following an opportunity  of seeing a demon
stration on a laboratory scale it is appropriate 
to give some details. The procedure consists 
in subjecting the preheated crushed ore to 
the action of small quantities of two simple 
reagents, carbon and common salt, cooling 
the reaction product, and floating the finely 
divided copper m etal which results. I t  is 
carried out continuously in the laboratory 
plant in ro tary  kiln-type externally heated 
furnaces arranged in cascade, the reagents 
in the proportions of 2% carbon and |%  
salt by weight of the ore being added by 
mechanical feeder a t a point interm ediate

between the preheating and the reaction 
kilns. The ro tation of the cylinder keeps 
the charge in motion. As to the nature of 
the reaction, which it is hardly necessary 
to add occurs in a reducing or inert atm o
sphere, this is thought to consist in two 
essential stages—the conversion of oxide, 
silicate, and suchlike to cuprous chloride, 
and the subsequent reduction to m etal which 
appears on the surface of the carbon particles. 
The metallic copper is often separated as 
pulverulent segregations, which have 
suggested the popular name for the process. 
I t  has been found th a t by a slight 
modification of the process it is equally 
applicable to mixed oxide-sulphide ores.

The Steam Shovel in Nigeria
The despatch of a new steam shovel to 

Nigeria has always been a m atter of some 
interest and the extent to which mechanical 
excavators have been tried on th a t mining 
field thus became fairly well known. The 
measure of success which has attended their 
employment, however, has always been 
difficult to determine as bu t little  information 
has been forthcoming from those able to 
record the progress of operations. The 
paper of Mr. W. E. Sinclair, therefore, on 
“ Steam Shovel Mining in Nigeria,” which was 
discussed at the May meeting of the Institu 
tion, forms a welcome contribution to our 
knowledge of this m atter. In the absence 
of Mr. Sinclair, who was on his way to this 
country from South Africa, the paper was 
briefly introduced by Mr. Hum phrey Morgans 
and gave rise to a fruitful discussion. In 
the paper—extracts from which will be 
found elsewhere in this issue—the history 
of each excavator appearing on the P lateau 
is briefly recorded by the author, from the 
first dragline installed a t Liruei-n-Kano 
and the first shovel on Keffi Consolidated, 
and the working difficulties encountered in 
each case are outlined, together with a record 
of faulty lay-out and the manner in which 
such difficulties and mistakes might be 
overcome or rectified. Working costs are 
then briefly reviewed and, finally, the 
present position of the use of mechanical 
excavators in Nigeria is surveyed.

After the introduction of the paper by 
Mr. Morgans, the wisdom of using steam 
shovels in Nigeria was strongly questioned 
by Mr. Brodigan, who, in the first place, 
pointed to the large capital expenditure 
involved in their installation. He referred 
also to the scarcity of white labour on the 
Plateau and pointed out th a t the dependence
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of work in hand on the shovel operator 
ra ther m ilitated  against efficiency and made 
it  im perative th a t native labour should be 
trained as speedily as possible in the handling 
of the machines. Mr. Brodigan also deplored 
the lack of exact figures in the paper and 
suggested th a t mechanical excavators were 
not a  success on the field. Several other 
speakers ra ther supported Mr. Brodigan’s 
a ttitude , which was opposed, however, by 
Mr. T rew artha-Jam es, who called a tten tion  
to  th a t section of the paper where the 
au thor lays down th a t in each case the 
excavator had done all th a t was demanded 
of it. Mr. Trew artha-Jam es was supported 
by Mr. W. Barnes, of Ruston-Bucyrus, 
and by Mr. D. J . Ringwood, of Ransomes 
and Rapier.

Any a ttem pt to assess the degree of success 
which has attended  the use of mechanical 
excavators in Nigeria m ust take account 
of the fact th a t on this field the use of 
m achinery has ever been considered as 
foredoomed to failure and even a t the present 
tim e the installation of any new mechanical 
device is viewed with distrust. In  such an 
atm osphere it is not surprising th a t inform a
tion about the use of the Nigerian shovels 
has been somewhat conflicting. To an 
outside observer this a ttitu d e  of distrust 
is, perhaps, difficult to  understand, as an 
exam ination of the work of mechanical 
excavators in other parts of the world shows 
th a t, correctly applied, they cbuld well do 
similar work in Nigeria. If a steam  shovel 
can remove thick overburden from a thin 
seam of coal in the U.S.A. and re-pay the 
large capital expenditure involved there is 
no apparent reason why similar work 
could not be done in Nigeria over a tin- 
bearing gravel. Again, an exam ination 
of the finances of Nigerian companies makes 
it apparent th a t in m any cases the capitaliza
tion  could only be w arranted by large outputs 
and  th a t such large outputs could only have 
been ensured by the installation of mechanical 
excavators capable of handling enormous 
yardages of overburden. As was noted 
during the discussion of Mr. Sinclair’s paper, 
there have been no faults in the machines 
working on the P lateau, which are all doing 
work which would otherwise call for enormous 
supplies of w ater and labour, w ith neither of 
which, as the author pointed out, is Nigeria 
plentifully endowed. I t  is evident, however, 
th a t, although no fault can be found w ith the 
machines, their installation on the field has 
not always been carried out in an efficient 
m anner. Usually too much work has been

dem anded of them —in other words, a 
machine of too small a capacity has been 
installed—the lay-out of the  work has been 
faulty, and the m anagem ent of white 
operators has not always been carried out 
w ith the firmness and tac t demanded. 
Finally, it  would appear th a t, whilst there is 
nothing wrong w ith the shovel in Nigeria, 
its installation and handling have not always 
been all th a t could have been desired.

The Future of the Rand
The life of the R and goldfield—or, as 

those in the insurance world would express 
it, the expectation of life—has for long been 
the concern of those who for one reason or 
another are dependent on the m aintenance 
of its prosperity. The tim e following the 
publication of the reports of the big corpora
tions controlling the operations of this field 
seems to be an opportunity  for some further 
consideration of th is always interesting 
and deeply significant subject. In  particular 
some of the observations m ade by the 
chairm an of the Central Mining group 
provide m aterial for comment and discussion.

Sir Sothern Holland, recording his 
impression of a recent visit to  South Africa, 
was disposed to  deplore the w ant of thought 
or trouble being given to  the  problem, which 
the Union will have to  face, of the progressive 
contraction of the industry  and this, more
over, in spite of repeated warnings from those 
com petent to judge the trend  of events. As 
he pointed out, in an age when there is over
production of alm ost every raw m aterial 
the dem and for gold persisted and, in fact, 
tended to increase. This being so, and 
notw ithstanding the industrial development 
of the Union as a whole, th a t country is still 
dependent pre-em inently on the prosperity 
of its gold-mining industry . He referred 
also to the tendency in some quarters there 
to regard the platinum -producing industry 
as capable of taking the place of the declining 
older industry, bu t the statistics enabled him 
effectively to  dispose of th is fallacy, for 
such it is. Making the m ost generous allow
ance for increased consum ption a t a  lower 
price, it can be shown th a t if South Africa 
produced the whole of the w orld’s require
m ents of p latinum  the revenue to  the State 
would be between three and four million 
pounds only, or ra ther less than  the value 
of the ou tpu t of the Crown Mines alone. 
Further, employment would be found at best 
for some 1,000 white men and 10,000 natives 
and the p lan t and stores required would be



JU N E, 1930 333

less than  half th a t needed to equip and run 
a gold mine of the size of the properties 
controlled by the company mentioned. 
It  should be remembered th a t the Central 
Mining Corporation is itself interested in 
platinum  production, so th a t these remarks 
are to  be regarded as quite unbiased. 
Coming to the gold mines of the W itwaters- 
rand and the steps necessary to help and 
m aintain the industry so im portant to South 
Africa, and in tu rn  to  the Em pire as a whole, 
these can only take the form of reduction of 
working costs to bring more and more low- 
grade ore into the region of payability. 
Various means suggest themselves and others 
will, no doubt, be found when the question 
comes to  be examined more closely, as it 
will sooner or later. The Government might 
sacrifice some revenue to-day and the colour 
bar restrictions m ight be somewhat modified, 
apart from technical improvements tending 
to bring down expenditure, while it is felt 
that the opening of new areas in the Far 
East R and would be facilitated by some 
revision of the Mining Leases Act.

Our Johannesburg correspondent in his 
letter last m onth recorded a debate in the 
Union Parliam ent, a t the instigation of 
Sir Robert Kotze, which was aimed at 
riveting a tten tion  on this m atter and as a 
result a Government investigation has been 
promised. Sir Robert disclosed th a t a 
reduction of costs would have the effect of 
making workable so much more ore th a t 
the increased prosperity to  the industry 
would result in the State being reimbursed for 
any sacrifice it m ight make. At any rate, a 
sufficient case for enquiry seems to have been 
made and the forthcoming deliberations 
will be followed with close attention, not 
only in the Union, bu t also in this country.

Empire Unity
Much publicity has lately been given to 

schemes for the consolidation and develop
ment of the Em pire and the appeal for 
Free Trade within its confines is becoming 
a political issue of the first importance. 
The ideal of an Em pire as a  closely-knit 
economic whole has been set up and is 
finding a ready acceptance among an 
increasing body of people whose enthusiasm 
is not easily damped. The practicability of 
this worthy ideal is beyond our province to 
discuss, but, so far as readers of the 
M agazine are concerned, it will be recognized 
that the mining engineering profession for 
its part is striving through the medium of

triennially-convened congresses to cement 
the bonds of Empire in the mining and 
metallurgical industries. Amid all this 
semi-political, semi-economic, complexity 
there is an aspect of the m atter which seems 
to be of specific interest to the engineer 
himself, bearing on the development of 
the Em pire’s mineral resources. I t  has been 
said tha t the employment of foreign capital 
for the exploitation of colonial mineral wealth 
is to be regarded as anything bu t disadvan
tageous, since the “ foreigner who is assisting 
in the discovery and mining of natural 
resources is adding to the wealth of th a t 
country ’ ’—to quote from the M agaz ine  
of February  last.

Fundam entally, as an economic theory, 
the foregoing is a sound view th a t will, as 
we have said on a previous occasion, be 
generally endorsed. There is, however, a 
concomitant of foreign financial participation 
which m ay have undesirable effects. Viewed 
from the broad standpoint of purely economic 
reasoning, the opinion about to be expressed 
m ay be regarded as parochial, bu t it is 
nevertheless of such importance to mining men 
th a t in their interest it may well be advanced. 
The question of the desirability or otherwise 
of the enlistm ent of foreign capital for the 
conduct of operations on British territory  
largely depends on how far th is participation 
carries w ith it th e  power to control those 
operations. Foreign control per se m ay be 
unobjectionable economically. When, how
ever, it carries with it the preferential 
selection of technical executives of other than 
British nationality, sometimes regardless of 
efficiency, it seems time to  take notice. 
This may be regarded as a charge of adminis
trative inefficiency, bu t, hum an nature being 
what it is, does it not happen th a t selections 
are often made from motives of sentim ent ? 
This is a contingency th a t has to be faced 
and, in fact, has been faced in isolated 
instances.

A repercussive effect of the employment 
of foreign technical men in mining and 
metallurgical activities in the Dominions 
and Colonies is sometimes to be found. Trade 
follows the flag ; the m anufacturer is heavily 
indebted to the pioneer and the colonist. 
These somewhat sententious observations 
have their m odem  equivalent, inasmuch 
as machinery is said “ to follow the engineer.” 
Here again sentim ent plays a considerable 
part and the makers of mining plant and 
machinery in this country would feel more 
confident of receiving consideration from 
executives of their own nationality.



R E V IE W  O F  M IN IN G
Introduction.—Business continues to be 

very dull and there are as yet few signs of 
a revival. The issue of the Simon Report 
will a t this stage only add to the Indian 
confusion, although, after consideration of 
its  contents, it  is to be hoped th a t conditions 
in th a t country will improve. Such an 
im provem ent would give a  much-needed 
im petus to  trade in this country.

Transvaal.—The ou tpu t of gold on the 
R and during May was 876,893 oz. and in 
outside districts 39,320 oz., making a to ta l 
of 916,213 oz., as compared w ith 868,606 oz. 
in April. At the end of May the num ber of 
natives working in the gold mines was 
202,182, as compared w ith 202,434 a t the 
end of April.

A t the annual meeting of the New Steyn 
E sta te  Gold Mines, held in Johannesburg, 
it was announced th a t the company and the 
liquidators of Roodepoort United were 
considering a fusion of interests in order 
th a t a scheme m ight be launched when 
conditions are favourable.

The first report on the work of the W aterval 
(Rustenburg) P latinum  Mining Company, 
which covers the period of eight m onths 
since production commenced, shows th a t 
78,400 tons of ore, averaging 7 dwt., was 
treated  for a to ta l recovery of 11,231 oz. 
of platinum  group metals. G ravity concen
tra tion  only was employed, bu t experiments 
on th e  treatm ent of tailings by a flotation 
process have had encouraging results. The 
company sold 7,654 oz. of m etal, which 
realized £73,424, or £9 11s. per oz. The 
m etals recovered contained over 80% 
platinum , 14% palladium , and 5% gold. 
The reef is very narrow, only 16 in. in stoping 
width, and an underhand resuing m ethod of 
mining has been found suitable for extraction.

Southern R hodesia.—The gold output 
of Southern Rhodesia for April was 45,806 oz., 
as compared w ith 45,511 oz. in March and 
48,210 oz. in April of 1929. O ther outputs 
in April were : Silver, 5,989 oz. ; copper, 
143 tons ; coal, 88,808 tons ; chrome ore, 
21,357 tons ; asbestos, 2,516 tons ; mica, 
1 ton.

Intensive prospecting work in Southern 
Rhodesia will be undertaken by a new 
company, the Victoria Prospecting Co., 
to which a special mining grant has been made 
by the B ritish South Africa Company, with 
the approval of the Government of Southern 
Rhodesia. The new company will have a 
capital of £150,000 in 300,000 shares of 
10s. each and the managers and consulting

engineers are Rhodesian Anglo American, 
L td. I t  is understood th a t the greater part 
of the capital will be subscribed by the 
principal Rhodesian and Transvaal mining 
and finance groups. The grant itself covers 
an area of approxim ately 9,000 sq. miles, 
situated  to the east and south of Fort 
Victoria and extending to the Portuguese 
frontier, and will thus include portions of 
the Victoria, N danga, Bikita, and Melsetter 
districts.

Northern R h o d e s i a . — The report of 
Rhodesian Anglo American, L td., for the 
period from the incorporation of the com
pany (December 8, 1928) to March 31 last 
shows a gross revenue from all sources 
of £746,425 and an unappropriated profit 
of £323,603. The company has im portant 
holdings in the Bwana M’Kubwa Copper 
Mining Co., Rhodesian Congo Border Con
cession, Loanga Concessions, Rhodesia 
Broken Hill, and the British South Africa 
Company.

A progress report issued by Roan Antelope 
Copper Mines, L td., states th a t during the 
three m onths ended March 31 last the 
station on the 420 level of the B eatty  shaft 
was completed and sinking operations 
resumed. The erection of new steel headgear 
a t No. 2 shaft is in hand and a 500-gallon 
centrifugal pum p has been installed in the 
old 420 pum p station. In addition a new 
sump and  a station  for two similar pumps 
are being prepared. The sinking of the upper 
portion of No. 5 Supply Incline, which will 
serve the flat stoping area in the “ nose ” of 
the syncline, has been started  from surface ; 
lower portions will be raised. Improved 
labour available towards the end of the 
quarter gave an im petus to  the work in hand, 
the to ta l compound strength  increasing to 
3,860 “ boys ” a t the end of March. At 
an extraordinary meeting held on June 10 
the creation of £2,500,000 debenture stock 
was authorized, arrangem ents having already 
been made for the issue of £1,500,000, which 
will be redeemable in 15 years and carry 
interest a t 7%, in addition to  having option 
rights.

The report of N ’Changa Copper Mines, 
L td., for 1929 states th a t work during the 
year was confined to drilling operations on 
both limbs of the syncline and to a  limited 
am ount of underground work on the northern 
limb. On the River Lode the vertical shaft 
was sunk to 634 ft., bu t cross-cutting has 
been suspended owing to lack of power. 
The first shaft, No. 10, has been sta rted  on

334
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the “ New Discovery ” area and the installa
tion of power-plant is in hand. The present 
drilling policy is being directed towards the 
discovery of sulphide ore and work is in 
progress which will prove whether the rich 
sulphides encountered on the lower horizon 
in the adjoining area of the Rhodesian 
Congo Border Concession extend into the 
N ’Changa area. About the middle of May, 
however, shareholders were informed of the 
results obtained from bore-hole B.39 which 
showed th a t the lower banded shale horizon 
at this point is 12 ft. thick, averaging 9-5% 
copper, of which only 25-3% is in the form 
of sulphide.

A progress report issued by Mufulira 
Copper Mines, L td., which deals with the 
work done to March 31 last, shows th a t 
considerable difficulty is being experienced 
in the conduct of mining operations owing to 
water. No. 2 shaft was stopped early in 
February, while No. 3 was sunk to the 620 ft. 
level and driving commenced on the 380 ft. 
level. Owing to the presence of water under 
pressure, however, provision will have to be 
made for pumping-sumps and the nature of 
the ground is making this difficult. No. 4 
shaft was advanced to the 433 ft. level, 
70 ft. of driving being done at the 250 ft. 
level for sumping purposes, and No. 5 shaft 
was sunk to 90 ft.

Shareholders of the Rhodesian Selection 
Trust have been informed of the results from 
two new bore-holes. Bore-hole No. 3 at 
Kasaria, on the Luansobe special grant, 
entered ore a t 955-5 ft. and passed through 
3-9 ft. true w idth of sulphide ore, averaging 
5-42% copper. On the Chambishi special 
grant bore-hole No. 35 entered ore a t a 
depth of 1,180 ft. and showed 25 ft. true 
width of sulphide ore averaging 6-85% 
copper, of which the lower 107 ft. averaged 
12-78% copper.

Uganda.—An offer to shareholders of 
Kagera (Uganda) Tinfields, L td., made on 
behalf of the Billiton Tin Company, to take 
their shares a t 7s. 6d. per share, provided 
that the holders of 150,000 shares accepted 
the offer by June 2, has been accepted. 
The Billiton Company is to provide the 
Kagera company with sufficient capital 
for development during the next two years.

Nigeria.—During the year ended October 
31 last the output of tin  concentrates by 
the K aduna Syndicate was 464 tons, as 
against 382J tons in 1927-28, the net average 
price realized being ¿126 17s. 6d. per ton, 
against ¿140 Is. 9d. The profit was increased 
from ¿17,201 to  ¿26,218, while a similar

dividend of 20%, absorbing ¿8,000, was paid 
during the year. The company is interested 
in Mavoc, L td., prospecting in Sierra Leone, 
and in East African Explorers, L td., which 
has applied for prospecting and mining 
rights over tin-bearing ground in Nigeria.

In spite of a reduced output of tin  concen
trates—288 tons, against 310 tons for 
1927-28—the profit of the K aduna Pros
pectors for the year ended October 31 last 
was ¿13,138, as compared with ¿10,085 for 
1927-28. Dividends totalling 10%, absorbing 
¿3,000, have been paid, as compared with 
20% in the previous year. The price realized 
for its product was ¿131 17s. 10d., against 
¿145 11s. Id . I t  is proposed to increase the 
capital of the company to ¿60,000 by creating
80,000 new shares of 5s. each, although any 
issue in the near future is not contemplated.

Australia.—An issue of ¿1,500,000 8% 
Convertible and Redeemable D ebenture 
Stock was successfully made by Mount Isa 
Mines, L td., towards the end of May. The 
report of the technical committee, which 
was attached to the prospectus of the issue, 
was noticed in these columns last m onth.

In a circular to shareholders of the Roper 
River Land and Minerals Company, L td., 
it is sta ted  th a t an option has been acquired 
over lead properties situated in the Camden 
District of New South Wales. The properties, 
which cover 527 acres, comprise the Colon 
Peaks, Silver Peaks, and Silver King leases. 
The lead mineral is galena and is said to 
contain values in gold and silver. A report 
on the property has been made by Mr. F. B. 
Trude and the purchase price is ¿16,667 
and ¿2,000 payable out of the proceeds of 
the first sales of ore produced. To provide 
the necessary working capital of ¿20,000 the 
company will be reconstructed, shareholders 
being given the right to apply for two shares 
of 5s. each in the new company, w ith a 
liability of Is. 3d., for each 10s. share now held.

During 1929 the mill of the Sons of Gwalia 
treated  118,328 tons of ore and 43,512 
tons of accum ulated sands and slimes, the 
to ta l output of gold being 30,929 oz., which 
realized ¿131,161. W orking costs were kept 
low, bu t mainly due to the grade of ore 
treated  there was a loss for the year of 
¿2,678. Severe tem perature conditions at 
depth continue to delay the opening up of the 
lower levels.

Modifications in the original plans for the 
development of the W iluna Gold Mines and 
the decision to spend more money on accom
m odation and amenities for work-people 
made it apparent th a t more capital would

I
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be required. Towards the end of 1929 it 
was estim ated th a t £550,000 would be 
necessary. Of this sum the W est A ustralian 
Government has unconditionally guaranteed 
the provision of capital and interest on 
£300,000 6% seven-year notes, which have 
been placed in London. I t  is intended to 
give shareholders the opportunity  of p a rti
cipating when it is decided to  issue the 
balance.

M alaya.—During 1929 the Tanjong Tin 
Dredging, L td., treated  1,420,350 cu. yd. 
of ground, the ou tput of tin  ore being 372 
tons, as compared w ith 437 tons in 1928. 
The to ta l revenue was £46,391 and the 
working profit £23,113, the la tte r comparing 
with £34,114 the year before. Dividends 
totalling 20% absorbed £16,000, against 
£20,000 the previous year.

The output of K in ta Tin Mines for 1929 
was 368 | tons of tin  ore from 962,500 cu. yd. 
of ground. The to ta l revenue was £46,341 
and the working profit £30,182, as compared 
with £33,244 in 1928. Dividends paid during 
the year absorbed £24,000, equal to 20%.

During 1929 the ou tput of Idris Hydraulic 
Tin was 450 tons, or 102 tons less than  in 
1928, and the average price realized per ton 
was £114 6s. 6d., as compared w ith
£125 4s. lOd. The revenue fell from £69,286 
to £51,746 and the profit from £47,584 to 
£30,608. Dividends a t the rate  of 20% 
absorbed £24,000.

India.—The report of the Indian Copper 
Corporation for 1929 states th a t 80,151 short 
tons of ore was mined during the year and 
1,635 tons of refined copper was produced. 
The ore reserves were increased by 42,111 
short tons and a t the end of the year were 
estim ated to  be 797,741 short tons averaging
3-32% copper. Sales of kyanite from the 
Kharsawan area increased from 1,951 tons 
to  3,432 tons. The profit for the year’s 
working was £45,415.

Burma.—At an extraordinary  general 
meeting of Anglo-Burma Tin to be held this 
m onth it  will be proposed th a t each of the 
unissued shares of £1 be divided into four 
shares of 5s. each, and th a t the capital be 
reduced from £250,000 to  £121,000, divided 
into 484,000 shares of 5s. each. W hen the 
reduction has been confirmed the capital 
will be increased to £250,000 and a t the same 
tim e it is proposed to  create £80,000 in 
debentures.

Spain.—The Esperanza Copper and
Sulphur Company reports an increase in the 
production of pyrites during last year, the

development of the  Esperanza m ine below 
the bottom  level being promising. In 
Cyprus a s ta rt was m ade w ith the re-opening 
of the Lym ni mine of the Cyprus Sulphur 
and Copper Co. and work is s ta ted  to  be 
proceeding satisfactorily. The profit for 
1929 was £20,799 and the dividend of 7% 
recommended will absorb £19,031.

A nglo-O riental M ining Corporation. 
—At an extra-ordinary general meeting of 
the Anglo-Oriental Mining Corporation, held 
a t the close of the annual general meeting 
last m onth, the proposal to  increase the 
authorized capital of the corporation to 
£1,750,000 by the creation of 1,000,000 new 
ordinary shares of 5s. each was approved.

Central M ining and Investm ent 
Corporation.—The acquisition of aninterest 
in two tin-m ining companies operating in 
Bolivia, following a report by  Dr. Malcolm 
Maclaren, was announced a t the annual 
meeting of the  Central Mining and Invest
m ent Corporation, which was held last month. 
A mining engineer from the R and has taken 
over the m anagem ent of the properties and 
a comprehensive scheme of developm ent is 
being prepared.

C onsolidated Gold Fields of South  
Africa.—The fusion of three investm ent 
tru st companies largely interested in the 
South African mining industry  has been 
sanctioned by shareholders of the respective 
undertakings—the Consolidated Gold Fields 
of South Africa, the South African Gold 
T rust, and the Amalgamated Mining Trust. 
Consolidated Gold Fields will acquire the 
assets and undertakings of the other two 
companies by  an exchange of shares, and 
will increase its F irst Preference capital by 
£500,000 and its O rdinary Capital by 
£ 1 ,000 ,000 .

Consolidated Tin Sm elters.—At the 
s ta tu to ry  meeting held a t the end of May 
it was announced th a t the merger contem
plated  on the form ation of the com pany in 
January  last had been ratified by the share
holders. I t  will be remembered th a t a 
necessary condition for ratification was th a t 
the  holders of 90% of all classes of shares 
in each of the am algam ating companies— 
the names of which were given in  the 
M a g az in e  for January  last—should agree 
to exchange their shares.

Murex, Ltd.— In order to acquire over 
99% of the shares of Alloy W elding Processes, 
L td., the board of Murex, L td ., propose to 
increase the capital of the company by 
creating 100,000 new shares of 10s. each.



OBSERVATIONS ON THE GEOLOGY AND
MINES OF TH E BELGIAN CONGO'

By G. VIBERT DOUGLAS
In this article the author, who is the Chief Geologist to the Rio Tinto Company, gives some notes taken during a

recent visit to the Katanga.

G e n e r a l  G e o l o g y . — In  discussing the 
general geology of the K atanga, it is neces
sary to  consider a broader area than  th a t 
prescribed by the international boundary 
and it will be necessary therefore to make 
frequent m ention of the parts of Northern 
Rhodesia which have a bearing on the 
subject.

similar folds in Northern Rhodesia," while 
the nappes and th rust blocks of the Alps 
find their equivalent in the Belgian Congo.

Following, or during, this period of crustal 
deformation there was a period of^igneous 
activity, during which acid and^ basic rocks 
were injected into the overlying.formations. 
During the closing stages of this activity

F i g . 1 .— F l o o d e d  O p e n - c a s t  o f  t h e  E t o i l e  d u  C o n g o  m i n e .

The sedim entary rocks of the K atanga 
and parts of Rhodesia would appear to have 
been laid down in a great inland basin as 
fresh water shallow deposits. Following its 
deposition and the later uplift which drained 
the basin, there ensued a period of m ountain 
building in which the rocks were folded and 
crumpled. The axis of this line of mountain- 
built structures trends N .W .-S.E. In  
Rhodesia the folding was comparatively 
gentle, whereas in the K atanga the rocks 
were not only folded but were th rust over 
the younger formations in a num ber of 
places. The directions of the forces which 
produced this movement were either from 
the N.E. or S.W., depending on whether one 
considers the operation as one of under- 
thrusting or overthrusting.

An European parallel m ay be drawn 
between the African structures and those of 
the Alps and Ju ra . The anticlines and 
synclines of the Ju ra  can be likened to the

1 Published w ith  th e  perm ission of th e  C hairm an 
of th e  R io T in to  Co., L td .

the mineralization was supposed to take 
place. I t  should be noted here th a t there is 
a difference of opinion amongst the geologists 
of the Congo and those of Rhodesia as to 
the tim e of this mineralization. A discussion 
of this point will be found in a  later section.

Following the events as just outlined, 
erosion reduced the whole area to a pene
plain. In  the course of this erosion the crests 
of m any of the anticlines and nappes were 
removed, and in places the basement rocks 
were exposed. Where sulphide mineraliza
tion existed the action of the surface waters 
and of the gases of the atm osphere began 
to alter the original composition of the 
minerals contained in the rocks. The con
siderable depth to which oxidation has 
penetrated in the areas here considered 
points to  the fact th a t arid conditions m ust 
have prevailed.

At the present time (1930), the 
geographical limits of these folded rocks 
have only been determined in a very general 
way. In the Congo their range is from the

1
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south-east corner of the Belgian Territory 
to some point a little  to the west of Musonoi 
or the centre of the western group of mines. 
This stretch  is approxim ately 400 miles. 
In  N orthern Rhodesia the potential range 
of the copper-bearing series is of the order of 
200 miles. In  m aking these statem ents 
two facts m ust be borne in mind—first, 
the m apping of the rocks in N orthern 
Rhodesia is by  no means complete, and 
secondly, erosion having cut down the series 
to  a much greater degree south of the 
frontier, there is less continuity. This lack 
of continuity  means th a t there are only 
patches of the copper-bearing series left. 
I t  is true th a t some of these patches are of 
considerable extent, but, nevertheless, there 
is not the evident continuity  of the beds 
such as is seen in the K atanga. This is one 
reason for believing th a t the mineral deposits 
of the K atanga are potentially  greater than  
those in Rhodesia.

In  the accompanying table the formations 
occurring w ithin the K atanga system are 
shown as set out by  Robert and Van 
Doorninck.

M i n e r a l i z a t i o n . —The problem of the 
relation of m ineralization to the period of 
m ountain building m ight appear a t first 
sight to be only of academic interest. It 
has, however, a very live economic aspect, 
especially to  those in th e  Belgian Congo, 
as the following discussion will reveal.

The problems can be briefly sta ted  thus : 
Were the ores introduced into the rocks of 
the mine series of the Congo and the copper 
bearing series of N orthern Rhodesia, before 
or after those rocks were crumpled, and were 
the ores in the two countries introduced at 
the same tim e ? Also, are the ores epigenetic 
or syngenetic w ith the beds in which they 
are formed ?

Taking these problems in the reverse order 
to th a t which they are sta ted , it may be 
said th a t the geologists in N orthern Rhodesia 
and the Congo consider th a t the ores in the 
mines of this large area are epigenetic, that 
is to say they were introduced into the beds 
after these beds had  been laid down and 
consolidated. Some members of the XV 
In ternational Geological Congress, however, 
notably Professor Schneiderholn, considered

T a b l e  o f  G e o l o g i c a l  F o r m a t i o n s  i n  t h e  B e l g i a n  C o n g o

M . Robert’s Column through M oachia Anticline.

U pper K undelungu.

Van Doorninck's Column.

Lower K undelungu.

Systèm e Schisto- 
dolom itique cherteux  
( =  M oachia).

Série des M ines.

M tre. Mtre.
Lim e & sandy schist 10 P la teau  Arkose. Arkose . 200
Pink ish  lim estone . 15
L ittle  Conglom. 15 Sandstone.

K a te te . Shale, L im estone,
Sandy, felspathic L ittle  Conglom.

lim estone 40 Lim e Lim e Shales . 3,000
Argil, scht. 200 Shale K akontw e lim estone
K akontw e lim estone Series. Calcareous shales.

and  calcar, s c h t .. 50
C onglom erates 200

K atan g a  T illite. Shales . —
G reat Conglom. 350 Arkose . 800

Fels. S.S. 5
Argil, scht. 20
Fels. S.S. 20 Arkose . 100
Argil, scht. 200 to
B lack scht. 100 Lim e shales . 500
Lim estone and lim e M washya.

scht. . 100 Oolites.
Conglom. 1-5
Green, grey  lim e

stone som etim es
schistose & sandy 60

Oolites, jasp er and
haem atite 10

Dolom ite 200 Série des Mines. T he sam e as in  R o b ert's
Dolom itic shales. Column.
Cellular q u artz ite .
Feuilletées or banded to

q u artz ite .
In ferio r or lower

shales 400
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N .B .— Geological colum ns of o th er w rite rs  are given in  V an D oorninck’s Memoir.
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th a t the ore was syngenetic, th a t is, laid down 
as an integral part of the sediments.

The field evidence seems, in the opinion 
of the w riter, to be in favour of an epigenetic 
origin. Some of the reasons are :—

(a) The association in Rhodesia between 
the ores, the sediments, and the intrusive 
bodies of granite and pegmatite. There is 
a definite pattern  on the geological maps of 
the M’K ana Mine, the Roan Antelope Mine, 
Mufulira and N ’Changa. Where the copper 
bearing series is in close proxim ity to the

phenomena can be seen at the Roan Antelope 
mine.

(e) There appears to be a definite con
nexion in N orthern Rhodesia between the 
mineralization and drag folds. This point has 
been especially emphasized by Dr. J. A. 
Bancroft.

Regarding the question of whether we are 
dealing w ith two periods of mineralization 
or one period, it m ay be stated tha t owing to 
the association of the ore minerals in both 
countries the probability is in favour of one

F i g . 2 .

intrusive granites or is caught between 
two boss-like bodies, as a t N ’K ana and the 
Roan, there the ore is found to  be present. 
In the Congo and at Bwana M’Kubwa this 
field relationship is not apparent, possibly 
because the granite masses, if present, have 
not been revealed by erosion.

(b) The microscopic evidence is in favour 
of mineralization later than the formation 
of the beds.

(c) At some of the Northern Rhodesian 
mines the mineralization is not confined 
to any one bed, bu t jumps from one horizon 
to another along the same flank.

{d) In  the opencast at Luushia a veinlet 
of chalcopyrite and kyanite (disthene) could 
be seen cutting  the shales normal to their 
bedding planes. On a smaller scale, similar

great metallogenetic epoch. The association 
of minerals containing copper and cobalt is 
somewhat rare, and is common alike to the 
K atanga and Rhodesian deposits.

The m ajor problem of the tim e relations 
of m ountain building and mineralization 
remains unsolved. According to the geologists 
of the Union Minière du H aut K atanga, 
the ore minerals were introduced into the 
rocks of the Série des Mines before m ountain 
building took place.

The argum ents in favour of this contention 
m ay be sta ted  as follows. Firstly, the 
mineralization is in the beds of the Mine 
Series and is uniformly distributed. This is 
the argum ent advanced by M. Richet. 
Secondly, the faults and th rust planes are 
not mineralized. Although there is a
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trem endous am ount of talc developed in the 
th ru s t planes, which will m ake these planes 
alm ost impermeable, ye t the fact th a t the 
faults, as distinct from the th ru st planes, are 
not mineralized presents a formidable 
argum ent in favour of the Belgian contention. 
I t  m ay be noted here th a t the w riter found 
on the dum p a t the Etoile a specimen of a 
distinct breccia, in which the angular 
fragm ents of rock were cem ented by copper 
carbonates and chrysocolla. He was not 
able to find the place where the specimen 
came from. This find, however, casts some 
doubt on the valid ity  of the second argum ent. 
Thirdly, the K undelungu shales, which are

tion was accompanied by silicification. The 
resulting quartz  veinlets are found only in 
the Série des Mines. This statem ent precludes 
the possibility of the ore m inerals having 
been completely hacked out of the crushed 
zones, thereby leaving no trace.

The general opinion of the geologists of 
Rhodesia is th a t the ore-deposits are post 
m ountain building, a view diam etrically 
opposed to th a t of the Belgians. The evidence 
for this view m ay be summarized as follows : 
F irstly, fresh pegm atites are to be seen in 
some of the Rhodesian mines cutting the 
beds of the Bwana M’Kubwa series. I t  is 
difficult to  conceive th a t these could have

5 K e f c h  S e c t io n  o f  R u o s h t  O p e n c a s t  

{g a n g west a b o u t m idw ay  on the A x is

S urfa ce
me targe producing  
m m es o f  the  Congo

Floor o f  O pencast

5 K e tch  S e c tio n  a t  W est E n d ■ fCuasht

F i g . 3 .

younger than the Mine Series, bu t upon which 
the Mine Series have been thrust, are supposed 
to  be barren. In  one place in Kipushi, this 
statem ent is false, for if one can believe the 
rum ours from this sanctum  of secrecy the 
ore is there in the K akontwe Limestone of 
the Kundelungu. Furtherm ore, the shales 
of this age below the Mine Series have not 
been explored to  any extent. Finally, in 
places, as in the H ospital P it a t Luushia, 
the Mine Series carrying sulphides as well 
as oxides have strikes norm al to  the th ru st 
planes. In  a num ber of places sulphides 
have been proved by drilling down the dips 
of these beds. Furtherm ore, the mineraliza-

been injected prior to the folding of the beds 
As has already been indicated, the ores 
are connected w ith the cooling phases of the 
granitic m agm a from whence also came the 
pegm atites. Therefore, if the pegmatites 
are later, so also are the ores. Secondly, it 
has been previously m entioned th a t the ores 
are associated w ith drag folding. This 
constitutes a very strong proof for a 
m ineralization la ter than  the folding. Finally, 
the veinlets in the open cast a t Luushia, 
which have been referred to , are also  positive 
evidence.

In  reviewing these “ pros ” and “ cons ” , 
it m ust be adm itted  th a t there is strong
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F i g . 4 .— R u a s h i  O p e n - c a s t — F a c i n g  E a s t .

evidence on both  sides ; however, it will 
be seen th a t the Rhodesian evidence is of a 
more positive character than  the Belgian. 
The following conclusion m ay therefore be 
made. I t  is extremely unlikely th a t we are 
dealing with two periods of m ountain 
building. I t  is also unlikely th a t there have 
been two periods of mineralization on account 
of the rare association of minerals of copper 
and cobalt. Therefore the evidence, although 
conflicting and difficult of interpretation, 
points on the whole to an epigenetic and 
post-tectonic period.

Turning from these rather theoretical

but nevertheless im portant considerations 
to the facts concerning the minerals, it must 
be mentioned th a t most of the ores mined 
in the K atanga are the carbonates malachite, 

[Cu(OH)2. Cu C 03], 
and azurite,

[Cu(OH)2. 2Cu C 03], 
and the silicate chrysocolla. This mineral 
is of indefinite composition, being really a 
metacolloid, or perhaps a solid solution of 
dioptase in gelatinous silica.

There are lesser amounts of the following 
minerals also p re sen t:—-

Dioptase . [CuSi04.H 20]

S k e tc h  S e c tio n  o f  

F u n g u ru m e  

J>y GVO 1919

Note The beds o f  the M ine se rie s  are 

try their, norma/  sequence

P robab le  re p e tit io n  o f  beds  

J>y Thrusting 

( This section was ontu seen 
from a distance bur is 
suggested by Van Ooornincks 
fie ld  Map)

N o r thSouth

* *  / / / / y y  * /  N°r,h

/ ¿ y  , Note The beds o f  the M ine seriesO m T _____ ¿dd_J have been overturned

S ke tch  S ection  o f
L u /s w /s h i

F i g . 5 .
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Shattuckite [2.CuSi03.H 20  ?] 
Plancheite . [2.CuSi03.H 20  ?] 
K atangite . Probably similar, 

paler in colour 
Plancheite.

There are also still lesser am ounts o f : 
Cuprite . . . [Cu20]
Tenorite or Melaconite [CuO]. 

The rarer m inerals found include :— 
Torbernite [Cu(U02)2P 20 8.12H20]

and
Cornetite . [(CuOH);iP 0 4].

dip in the beds of the Mine Series, sulphides 
are known to exist, and it is therefore highly 

but probable th a t the carbonates and oxides
than  represent a concentration of these oxidized 

sulphides in favourable zones. The greater 
developm ent of carbonate ore in the Congo 
than  in Rhodesia, is undoubtedly due to the 
fact th a t in the Congo the parent rocks_are 
much more calcareous or dolomitic.

In some instances the carbonate ores are 
not found in  situ  ; they have been trans
ported and deposited in sub-surface loci,

N

/
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/
TA

K u n d e /u n g u  

Tq/c

D o lo m ite
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The M ine is  hem p worded  

by bofh  Opencast o n d  

Underground methods

The beds o f  the M ine Senes o re  
o vertu rned
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In certain of the mines, notably 
Chinkolobwe and Tuushia, various ores of the 
radioactive elements are found : P itch
blende (Uraninite), Becquerelite, Soddite, 
Curite, Schoepite, Gummite.

Commonly associated w ith copper minerals 
there are a num ber of cobalt m inerals among 
which m ay be m entioned :—
Cobalt oxide : Probably a composite product, 

including various cobalt oxide minerals. 
Perhaps Asbolite.

Linnaeite : [Co:,S4‘.
Carrollite : [Co,Cu S4].

These are some of the ores which are being 
worked a t the present time.

I t  has already been m entioned th a t down

where structu ral conditions were right for 
an im pounding of supergene solutions. An 
example of this is the newly found orebody 
a t Kambove. Most of the Congo deposits, 
however, represent concentrations of car
bonates in the beds of the Mine Series down 
dip. The enrichm ent entails a loss of copper 
from upper portions of the beds, and a move
m ent of these values down to  an horizon 
which was defined by the level of the water- 
table in past and present times.

As pointed out by  F. W. Clarke,1 the copper 
carbonates m ay have been formed in two 
ways— (a) by  the action of carbonated 
waters on copper compounds, or (b) by the 

1 Data o f Geochemistry, 1924, p. 679.



Relati ve p os itio n  o f 

Hospital a nd  Mam P it 
only approximate

K u n d e tu n g  o    __ — —

L-----¿'30 met ret —J
(Appro*)

H o s p ita l  P it

' ’ { o n e  o f  C o b a
a *  id  es occurring  

sihceoi/j

Mam Opencast/ 
Mineralized Mme!

t  a n d  C o p p e r ^
j s a n d s  around h a rd  
s e d im e n ts

Senes

o f transverse fauth  
cut th e  are tmdu

y \
‘au/tt I x/u

i  eyen d  in
Hospital Pit

/ '  Dolomihc lim estone
som ewhat a lte re d  to a  

Sandy Texture

£  ■ O o lom itic  S h a le s

3  B la c k  B o m b Z o n e

4  Oolomitic S h a le s

B a n d e d  s i l ic e o u s  
d o lo m ih c

lim e s tone

G reat

5 Ketch P lan o f  L uush/a

3  elgian Con g o

. (appro,-)

Conglomerate
(B a se  o f  K undelungu)

P

e \  \

•Oolo'̂ í1̂ ■ '

7  P  Thrust P la n e

/ 1 Poult

5  K etch  S ec tio n  o f
Luushia on A 3  

F i g . 7 .

reactions of cupreous solutions and lime
stones. In the first case this manner of 
formation would be supergene, and in the 
second case it would be hypogene.

D i s t r i b u t i o n  a n d  G e o l o g y  o f  t h e  
M in e s .— (a) The Star of the Congo (Etoile).—■ 
This mine is situated 10'6 kms. in an 
E.N.E. direction from the station at 
Elisabethville. At the present time (1929) 
the mine is not being worked and the open
cast is flooded, as shown in Fig. 1. I t  is 
rumoured, however, th a t the mine will be 
opened again in the near future.

The mine is in a mineralized fold of the

Mine Series where it has been pushed over 
the younger beds of the Kundelungu. The 
p lan and sections shown in Fig. 2 show the 
general relationship and the interpretation 
of the structure by the writer. The beds are 
bent into the form of a reversed “ S ” ; the 
axis of the fold is not quite parallel to the 
two long arms. The excavation in the 
southern arm  was to win the mineral from 
the upper beds or dolomitic shales of the 
Mine Series. The excavation of the northern 
arm  was to win the ore from the inferior 
shales below the feuilletées, or banded 
quartzites.

F i g . 8 .— L u u s h i a , N. S i d e  o f  M a i n  O p e n - c a s t , S h o w i n g  H a r d  R e m n a n t s  o f  M i n e  S e r i e s .
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Originally the Etoile was considered to be 
a very rich mine, bu t it was shut down as a 
result of the general policy of the Union 
Minière whereby rock carrying less than
5-6%  copper as carbonates is not considered 
a  profitable ore a t  the present time. In  the 
opinion of the present w riter, there are still 
trem endous tonnages of 4-5%  rock not yet 
removed. Estim ates as to the m agnitude 
of these am ounts are futile, for the Belgian 
com pany do not discuss tonnages and tenor, 
nor do they  give copies of their plans.

(ib) Ruashi.—Ruashi is s ituated  8 kms. 
from the station at Elisabethville. This mine 
is one of the large producers a t tjie present

/W orth

Luiswishi (Kimbeyembe was not seen), and 
has revealed one limb of a recum bent 
anticline. I t  is highly probable th a t there is 
continuous cupreous m ineralization from 
Luiswishi to Lukuni. The general position 
of the beds is the same as a t Ruashi or, in 
general, as a t Lukuni. (Fig. 5.)

(¿) L u ku n i .—This mine is 196 kms. to 
the N.N.W . from the Elisabethville station. 
I t  is a  producing mine, and has only been 
opened for about three years. I t  is partly  
worked by underground m ethods and partly  
by  open-cutting.

The general structure can be seen from the 
plan and section taken from M. R ichet’s

S k e tc h  i n  p e r s p e c t i v e  o f  
/ I n t i c / i n a /  Z a //e y  w h ic h  ru n s  
E a s t  f r o m  P a n d a  H i/ I .

F i g . 9 .

time, and is producing both  copper and 
cobalt. The am ount being m ined is not 
published, bu t the w riter estim ates th a t the 
ou tput of ore is about 1,000 m etric tons per 
day. The tenor of this ore is also an estim ate, 
and would be placed a t 10% to 15% copper. 
The ore is principally m alachite and tenorite, 
with the other oxidized ores in lesser amounts.

As can be seen from the section in Fig. 3, 
the Mine Series are reversed a t Ruashi, 
indicating th a t the ore is being mined from 
the lower limb of the nappe. Down dip, 
th a t is, to the south, sulphides are reported. 
The distance from the incline to  the sulphide 
zone is reported as being from 80-100 metres. 
The workings a t Ruashi are shown in Fig. 4.

(c) Luiswishi and Kimbeyembe.—These are 
two prospects which lie north  of E lisabeth
ville and between the Lukuni Mine and 
Ruashi.

Trenching has been carried out on

work shown in Fig. 6. The Mine Series are 
overturned as a t Ruashi ; th is overturning 
is seen from the fact th a t the feuilletées 
are on top of the cellular quartzites. The 
structure  is somewhat com plicated by 
faulting. A noticeable feature of the mines 
is the slumping of the beds brought about by 
oxidation collapse.

(ie) Luushia, or Luish ia .—This mine lies 
about 37 kms. in N.W. direction from 
Elisabethville, and is one of the largest in the 
Congo. I t  is worked by open-cast methods. 
A rough sketch plan and section show the 
general geological relationships (Fig. 7). 
The ore reserves are quoted as being 5,000,000 
m etric tons, carrying 10% copper, bu t' the 
w riter believes th a t the potential tonnage is 
much greater.

The northern  side of the m ain open-cast is 
being worked for cobalt. These workings are 
shown in Fig. 8.
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The position of the cobalt minerals 
(complex oxides) points to the fact th a t the 
compounds of cobalt are less soluble than 
those of copper. Sulphides are to be seen in 
the Hospital Pit, and the veinlets of chalcopy- 
rite and kyanite in the m ain p it have already 
been mentioned.

In the Hospital P it uranium  minerals are 
also being mined on a small scale. This fact 
has a great significance, because of the 
association of these minerals with those of 
copper and cobalt. In  the Chinkolobwe 
Mine, where most of these uranium  minerals 
are mined, it is also reported th a t there are 
small am ounts of copper and cobalt. In 
view of this association, the Rhodesian 
mining authorities should keep a close 
scrutiny on their ores, and when in doubt 
ores should be tested by an electroscope.

South

(/) Chituru and L ikasi.—These mines are 
located a t Panda. The Likasi Mine is now 
abandoned. All the ore has not been removed 
and the Union Minière expect to  recover 
w hat remains by letting out contracts for 
its removal to tributers. The ore appears to 
be in a somewhat brecciated massive dolomite 
of the Mine Series, which has been th ru st 
over the Kundelungu.

The Chituru Mine is now being actively 
worked by open-cast methods. The ore in 
this mine appears to be a t the apex of a long 
anticline, -\yhich strikes east from Panda Hill.

The rough sketch in Fig. 9 shows the 
relationships as interpreted by the writer.

(,g) Kambove.—This mine is situated 
18 kms. in a N.W. direction from Panda, 
and is accessible by  road or by railway. I t  
was one of the first mines opened up in the

N o rth

jflBH

ji-cajtîj 
tings I® Oioara m m a h c  S e c tio n  o f  Kambove 

after Schuilma ¡929
F i g .  11 .
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Congo, and is still a large producer. I t  is 
being worked as an opencast, bu t under
ground m ethods are about to be used for the 
extraction of some ore recently discovered 
by M. Schuiling. In  the open p it five 
m echanical shovels are employed.

The following description and Figs. 10 and 
11 are based on a paper which was read a t 
the XV In ternational Geological Congress 

Pretoria, 1929, by  M. Schuiling.in
M. Schuiling supposes th a t the Mine Series 
was th ru st over the Kundelungu for a 
distance of about 4 kilometres. The evidence 
for this is the M’Sesa Mine, which is formed 
by mineralized rocks of the Mine Series

resting on a fault contact over the 
Kundelungu.

In  the Kambove P it three scales of the 
Mine Series have been recognized separated 
by breccia. The word " scale ” is used in 
the sense of fish scales, one scale overlapping 
the other. Below the open-cast, Schuiling 
believes th a t there is a fourth scale which 
has only been proved by drilling.

A t the m outh of the open-cast a new ore- 
body has been found which appears to have 
been brought to  its present position through 
the impounding of surface w aters which 
have percolated through the copper-bearing 
rocks of the open-cast. These waters m ust 
have had copper in some form, perhaps a 
sulphate, and in this subsurface pool the 
values were precipitated as carbonates. 
This new mass is said to carry about 14% 
copper.

I t  is unfortunate th a t this paper by

Schuiling is not yet published. I t  will 
probably appear in the Comptes Rendus.

(h) Fungurume .—This is a prospect 
which lies 60 to  70 kms. in a N.W. direc
tion from Panda. I t  forms a long, fairly 
rugged escarpm ent, which strikes a little 
south of west, and appears to  be of some 
length—perhaps 7 kms. From  a rapid 
inspection the w riter believes th a t there are 
two mineralized zones, perhaps scales in the 
sense used by  Schuiling. The Mine Series 
appear to  be in their norm al sequence with 
the feuilletées below the cellular quartzites. 
The four m ain members of the Mine Series 
are mineralized. The officials of the Union

Ty p ic a l  5 e c t io n  o f  
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T o p
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Q u a r tz i ie s  tOm  
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In fe r io r  S h a le s  SO m !  
w ith  O re

B o tto m

Minière regard th is prospect as being low 
grade (about 4% Cu.). There are un
doubtedly enormous tonnages here, and it 
only awaits an economic metallurgical 
process to m ake th is prospect one of real 
value. The ores, as seen in the trenches and 
outcrops, are all oxidized copper minerals. 
The sketch section in Fig. 5 gives the w riter’s 
impression of the general structure.

(i) The Western M ines around Musonoi. 
—This group of mines, or ra ther prospects, 
for they are not ye t in the producing stage, 
lie about 200 kms. west of Panda. The 
w riter was only able to visit the principal 
ones, which are Kolwezi, Dikuluwe, Kamoto, 
and Musonoi.

These western mines are all in the Mine 
Series and have only been scratched by the 
ancient or native workers. The sketches 
which are reproduced here m ust be considered 
as only rough a ttem pts to  show the extent
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and structure. Kolwezi and Dikuluwe only 
are being opened up at the present time 
(1929). Of these mines the writer was most 
favourably impressed by Kolwezi and 
Dikuluwe. Both of these properties appear 
to have large tonnages, especially Dikuluwe. 
The estimation of 20,000,000 tons of ore from 
5 to 10% copper is in the w riter’s mind when 
he recalls this mine. The other mines have 
possibly lesser tonnages.

The exploration of these mines is in very 
sound hands now th a t Mr. Schuiling has taken

I  K m

over the geological control of the Union 
Minière. I t  is to be hoped th a t in the future 
he will be given the facilities to publish 
papers dealing with the geology and 
mineralogy of the mines operated by the 
Union Minière du H au t K atanga.

P o t e n t i a l  W e a l t h . —The potential wealth 
of the Congo in the opinion of the present 
w riter is enormous. The reasons m ay be 
summarized as follows :

(a) The present mines have still huge 
reserves.

N

Note /, N ot w ork ing  /929

2, D o lom itic  Shales a n d  In fe rio r Shales m in e ra liz e d  

ce llu la r a n d  Feuilletees n o t  w e ll *

3, P icked  5am pie ra n  32*/» Cu Id*/, Co b u t  
m ine ra liza tion  o n  average abou t t  Cu,
as Carbonates a n d  Oxides
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(6) There are no mines in the Congo being 
worked a t the present tim e which were not 
known formerly to  the  natives and worked 
by them . This means th a t only the deposits 
where the outcrops were revealed are being 
worked.

(c) The work of the geologists of the Union 
Minière and of the Comité Spécial du K atanga 
has shown th a t these known mines are 
in the series of rocks which have been 
designated the Série des Mines. This series 
underlies the rocks of the Kundelungu form a
tion. The Mine Series is brought to the 
surface by anticlinal folding and by thrust-

-—-, Surface^

'/§ [ ' '  OolgntJfic '  lA 3' -  • 
,%>  , _

Series which have been d isturbed  by long 
strike faults.

(d) If  the conclusion arrived a t by 
Bancroft, Gray, and others is correct, 
nam ely, th a t the copper bearing rocks of 
N orthern  Rhodesia form the lower portion 
of the Mine Series of the Congo, then there is 
the  possibility th a t mineralized beds in the 
Congo will be found in the future which will 
correspond to the Rhodesian mineraliza
tion. I t  should be noted here, th a t M. A. 
Tim m erhaus, one of the able geologists of the 
Comité Spécial, considers th a t the Rhodesian 
beds are on top of the Mine Series.
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ing. The present mines are located a t various 
points on the exposed outcrops.

The notew orthy points are th a t there are 
long gaps in between the known mines and 
th a t there are a num ber of these parallel folds. 
W herever these ridges are to  be found they 
are potentially valuable as possible loci for 
ore-bodies. M. Le Neve, the Secretary of the 
Union Minière, a t Panda, pointed out to the 
w riter th a t the present mines are all situated 
a t those points of the Mine Series where 
these rocks have been faulted. This observa
tion does not affect the validity  of the fore
going, for the m ap produced by the Comité 
Spécial shows large stretches of the Mine

Passing from copper to  cobalt, it  has been 
shown in the description of the mines, that 
there are rich deposits of cobalt associated 
w ith the copper ores. In  “ Mineral Industry  
for 1928” it is sta ted  th a t : “ Practically
one half of the  production of the world’s 
requirem ents of cobalt are supplied from the 
ores of the Belgian Congo.” Furtherm ore, 
the Belgian Congo controls the radium 
m arket of the world to the ex ten t of over 
90% of the annual production.

Thus it can be seen th a t the position of the 
Union Minière du H au t K atanga is strong in 
copper and cobalt reserves, while w ith regard 
to radium  their present position is dominating.



SELECTIVE FLOTATION ON A LEAD-ZINC-
GRAPHITE ORE

By E. G. WILKINS, A.I.M.M.
The author describes a series of tests carried out at the Eagle Lead Mines, Trefriw, in order to determine the best

method for the elimination of graphite.

G e n e r a l  N o t e s .— T h e  m i n e s  w o r k e d  b y
the Eagle Lead Co., L td ., are situated  about 
two miles south-west of Llanrwst in Carnar
vonshire, N orth Wales. The mines of this 
district are located on a series of lodes occurring 
in rocks of Bala age, mainly shales, slates, 
ashes and lavas. The country is traversed 
by a series of faults which fall into two 

■ systems, a  N .-S. system and an E .-W . 
system, and the faults themselves are 
generally of the nature  of crush-zones or 
shatter belts. Most of these faults are 
mineralized in the neighbourhood of the 
igneous rocks and the ore generally consists 
of fault breccia cemented by gangue and 
ore-minerals. The gangue-minerals are

generally quartz and calcite, while the ore- 
minerals are galena, blende and pyrites, and 
the first of these usually carries values in 
silver.

The lead-zinc ore on which the following 
tests were carried out contained a high 
percentage of graphite which was easily 
floated and which, unless prevented from 
doing so, or floated prim ary to the lead, 
would greatly reduce the grade of the lead 
concentrate.

G e n e r a l  S c h e m e  o f  T r e a t m e n t .—The 
ore was first crushed to -  2 in. and fed by hand 
into two Parker granulators, set to crush to 
-  |  in. The crushed ore was then elevated to 
a bin above an Allis Chalmers feed table
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CYANIDE AT HARDINGE WILL 

F E E D

CRESYLIC ACID
I

The reagents used are tabu la ted  below :—

TA U S—

1 ----
CREOSOTE 
Cu SO4 
XANTHATE

3Z
3<

L—> —

— XANTHATE
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which autom atically fed an 8 ft. Hardinge 
ball-mill in closed circuit w ith a Dorr 
classifier. The undersize from the classifier 
was pum ped by two 2 in. Macklay sand 
pum ps into a head tan k  to regulate a steady 
flow to the Mineral Separation 10-Cell Sub- 
Aeration flotation machine. The middlings 
from both lead and zinc machines were 
pum ped back to  the head of their respective 
machines by two Tangye centrifugal pumps. 
The concentrate flowed direct into Dorr 
thickeners to be filtered by two 4 ft. by 4 ft. 
Dorrco filters. I t  was found possible to  get 
a  sufficiently regular feed to the M.S. 
machines w ithout the use of the  head tank, 
bu t better conditions would have been 
obtained if the feed had been sent to  a 
thickener before being fed into the M.S. 
machine, as it was found th a t the dilution of 
the pulp was one of the m ain reasons for 
keeping the graphite from floating. A 
generalized flow-sheet is shown in Fig. 1.

T e s t  N o .  1 .—Starch was added a t the 
Hardinge mill to  depress the graphite. I t  
was added as a 1% emulsion, having been 
mixed and boiled as for laundry  purposes 
and was added in various am ounts ranging 
from A lb. to  4 lb. per ton  of ore. This did 
not wholly depress the graphite and partially  
depressed both  the lead and zinc, even when 
added in the smallest quantities. The 
grinding was carried out to — 80 mesh, and 
the dilution of the pulp was 3 to  1 in the lead 
machine.

Starch  to  H ard inge Mill 
Cyanide to  H ard in g e  Mill 
Cresylic Acid to  1st L ead Cell 
X a n th a te  to  1st Lead Cell 
Creosote to  1st Z inc Cell 
C uS04 to  1st Zinc Cell 
X a n th a te  to  1st Zinc Cell

lb ./ton  
of Ore. 

I  to  4 
0-25 

1 to  1-5 
0-25 
0-25 
2-0 
0-5

The following results were obtained from 
this test. The feed assayed 4-89% zinc and
5-20% lead. The lead concentrates contained 
33-20% lead and 2-59% zinc, while the zinc 
concentrates ran  30-96% and 1-10% lead and 
the tailings contained 2-10% zinc and 1-00% 
lead.

T e s t  N o . 2.— In th is test the use of starch 
was discontinued and the  graphite was 
floated off the first three cells of the lead 
machine by means of cresylic acid, xanthate 
being added to the 4 th  cell to raise the lead 
(see Fig. 2). These three cells were not 
sufficient to  float all the  graphite, bu t the 
results, given below, showed considerable 
improvements.

As in Test No. 1, the grinding was done 
to -80 mesh and the dilution of the pulp was 
3 to  1 in the lead machine.

The following table shows the quan tity  of 
reagents used :—

c r eo so te)  at  n iR 0 IN 6 t  W ILl
FEED

TAILS

CO

—1

a>
CD

c
EL

*—
ttC
u_

<
■E —4

00
c_>

<c
cn
CD

l o  
r 0 O

<
c U_l

\

CRESYLIC ACID

_ L

—  XANTHATE

Cu SO4

CREOSOTE
XANTHATE

TAILS TO WASTE

F i g . 3 .
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Cyanide to  H ard inge Mill 
Cresylic Acid to  1st Cell of Lead M achine 
X an th a te  to  4 th  Cell of Lead M achine 
Creosote to  1st Cell of Zinc M achine 
C uS04 to  1st Cell of Zinc Machine 
X an th a te  to  1st Cell of Zinc M achine

lb ./ton  
of Ore.

0-25
1-1-5

0-25
0-25
2-0
0-5

Cyanide to  H ard inge Mill 
Creosote to  H ardinge Mill 
Cresylic Acid to  1st Cell of Lead M achine 
X an thate  to  4 th  Cell of Lead M achine 
Creosote to  1st Cell of Zinc M achine 
CuS04 to  overflow from  P b  M achine 
X an thate  to  1st Cell of Zinc M achine 
Starch to  Single Cell 
X an thate  to  Single Cell

lb ./ton  
of Ore. 

0-25 
. 1 -1 5

0-5 
0-25 
0-25 
2-0 
0-5 

0-5-4 
0-4

la iis-

The following results were obtained. The 
feed in this case assayed 4-54% zinc and
4-23% lead. The lead concentrates carried 
42-15% lead and 1-49% zinc, the zinc con
centrates 43-50% zinc and 0-33% lead, the 
graphite waste 5-40% lead and 1-99% zinc, 
while the tails ran 1 -00% zinc and 0-76% lead.

T e s t  N o . 3 .—This test differed bu t slightly 
from the last, creosote being added a t the 
Hardinge mill to  float more graphite in the 
first 3 cells. In addition, the lead-graphite 
froth from cells 4 to 10 was sent to a  single 
cell cleaner machine where bo th  starch and 
xanthate were added (Fig. 3 ). A better 
lead-concentrate was obtained, bu t too much 
lead was lost in the tailings of the cleaner 
machine, which could not be returned to the 
main circuit owing to the  presence of starch. 
Copper sulphate was added at the tail end 
of the lead machine and before the xanthate, 
with beneficial results.

As in the previous tests, grinding was to 
— 80 mesh and the dilution of pulp in the lead 
machine was 3 to 1.

T he reagents added  are show n in th e  
following tab u la tio n  :—

CREOSOTE
XANTHATE

CYANIDE TO HARDINGE M IL L  
FEED

J C R E S Y L IC  ACID 
H  XANTHATE

fcj SO4

F i g . 4 .

The results obtained from this test are 
shown in Table 1.

T e s t  N o . 4.— In this final test the addition 
of creosote a t the Hardinge m ill was dis
continued, and the grinding altered to — 60 
mesh instead of — 80 mesh as in the preceding

tests. This altered the dilution of the pulp 
in the lead machine to a  little  under 2 water 
to 1 of ore. Cresylic acid was added to the 
1st cell of the lead machine in such quantities 
as only gave very little froth. X anthate  was 
also added to the first lead machine, approx.
0-75 lb./ton. This brought up the lead with 
hardly a trace of graphite. The air from the 
blower was cut off entirely as this tended to 
break up the froth and also to  float some 
graphite. I t  was noticed th a t whenever the 
dilution of the pulp was thinner than 2-1 
the graphite started  to float with a little  zinc 
also. The cresylic acid had  to be kept 
constant as with 2 ccs. per m inute in excess 
of the desired am ount the froth would become 
black w ith graphite and if 2 ccs. less than  the 
desired am ount were added no froth a t all 
was obtained. At times the am ount of 
xan thate  added was as high as 1-5 lb ./ton  
of ore to the lead machine alone. I t  would 
have been possible to  have obtained a lead 
concentrate of over 70% with a feed of 
under 1% lead if the frothing area of the 
cells had been baffled. In the tailings 
launder the graphite could be seen leaving 
the mill floating on the surface of the water 
as a fine oily slime (Fig. 4).

Heads. Zn Cones.

T a b l e  1. 

P b  Cones. Single Cell 
Tails.

G raphite. Tails.

Zn P b Zn
0/

P b
0/

Zn
0/

P b
0/

Zn
0/

P b
0/

Zn
0/

Pb
0/

Zn
0/

Pb
0/

% • 
11-00

% ■ 
0-72

/o •
48-72

/o •
0-72

/o •
1-44

/o •
7 2 -8 4

/o • 
2 -2 0

/o • 
1-80

/o •
2 -8 3 0-81

/o ■
2 -6 4

/o • 
0 -2 6

4 -4 2 0 -3 8 5 0 -9 7 0 -1 0 MO 78 -11 1-63 4-71 3 -5 5 3 -1 7 0 -5 3 0 -0 7
4-51 2 -1 7 4 9 -1 0 0-31 1-05 5 9 -0 0 1-53 3-33 1-05 0 -4 8 0 -3 8 0 -1 3
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The reagents added are as follows

Cyanide to  H ard inge Mill 
Cresylic Acid to  1st L ead Cell 
X a n th a te  to  1st L ead Cell 
CuSO. to  overflow from  L ead  M achine

lb. /ton . 
0-25-0-4 
0-5-0-7  
0-75-1-5 

2-0

Creosote to  1st Zn M achine . 
X a n th a te  to  1st Zn M achine

lb ./to n . 
0-5 
0-5

The results from Test No. 4 are shown in 
Table 2.

T a b l e  2 .

Heads. Zn Cones. P b Cones. Tails.
Zn %. P b  %. Zn % - P b  %. Zn % . P b  %. Zn % P b  %

8 -7 3 2 -4 2 4 9 -7 1 0 -2 7 2 -6 2 6 5 -9 4 1-94 0 -0 9
13 -7 3 5 -5 6 5 2 -7 2 1-06 2 -5 2 6 7 -8 9 1 -01 0 -1 3
1 1 -5 0 5-95 5 0 -2 9 2 -5 6 2-02 7 5 -3 1 1-91 0-22
1 3 -0 2 5 -4 8 5 2 -7 2 0 -2 6 2-02 7 4 -2 5 2-02 0 -1 3
12 -9 2 1-00 5 2 -5 2 0 -2 6 2-22 6 9 -8 3 121 0 -1 3

TH E EARTH-RESISTIVITY METHOD OF 
ELECTRICAL PROSPECTING

By E. LANCASTER-JONES, B.A.
Electrical and telegraph engineers have 

long been fam iliar w ith the fact th a t the 
earth  acts as a  conductor for electric currents, 
and have recognized the im portance of the 
nature of the soil in which a ground contact 
was m ade. Their attention, however, was 
focussed upon the effective resistivity in the 
immediate neighbourhood of the grounded 
electrode, for it was recognized th a t almost 
all the resistance was localized in a restricted 
area near the contact. A t the same time, 
a ttem pts were made by  early experim enters 
in electrical prospecting to measure the 
variations of resistivity in the region between 
two electrodes, when a current introduced 
into the ground a t one electrode was w ith
drawn from the ground a t the other. Since 
different stra ta , ores, etc., usually have 
characteristic electrical resistivities, the 
im portance of such measurem ents was 
evident. The basis of the m easurem ent is 
the well-known law

Voltage 
Current

and, although both  voltage drop and current 
are usually small in earth-circuits, there 
appeared to  be no difficulty in measuring 
these quantities, and deducing the resistance 
as the ratio  of the two. The early attem pts, 
however, failed, either because the effect of 
polarization currents, created by electrolytic 
action a t the electrodes, were insufficiently 
appreciated, or because the apparatus 
for utilizing alternating current (whereby 
polarization is avoided) was not sufficiently 
developed.

In  1925 0 . H. Gish and W. S. Rooney, 
using apparatus evolved in the course of the

Resistance =

experim ental work on terrestria l electricity 
carried out by the Carnegie In stitu te , of 
W ashington, m ade im portan t investigations 
into the relation between the distance apart 
by  which the m easuring electrodes were 
separated and the depth  of ground 
apparently  explored a t each distance. They 
showed th a t, w ith a standard  arrangem ent of 
electrodes, the electrode separation was pro
portional to  the  depth  of penetration ; so 
th a t, if a t a certain depth  an ab rup t change 
in electrical characteristics of the ground took 
place (e.g. a transition  from a region of high 
conductivity to  one of low conductivity, or 
vice versa) this became m arkedly noticeable 
when the electrode-spacing was approxi
m ately equal to  the depth  of the transition 
surface. The apparatus and m ethod are
described in  Terrestrial Magnetism and
Atmospheric Electricity, vol. xxx, No. 4, 
Dec., 1925. F our contacts, or ground- 
electrodes, are spaced a t an equal distance 
apart along an approxim ately straight line. 
The current, I, introduced a t one extrem e and 
taken out a t the other extrem e electrode is 
measured, and the potential difference V 
between the two m iddle electrodes is also 
measured. Since all the current m ust pass 
between the potential surfaces which
term inate (at the ground surface) a t the two
inner electrodes, the to ta l resistance of the 
earth  between these potential surfaces is 

V
given by  the ratio  - j . This to ta l resistance

is m ade up of the resistances of portions of 
the ground between the inner electrodes 
from the surface down to  an unknown depth. 
If the specific resistivity  of the ground, to  a



JU N E , 1930 353

lateral extent and depth very much exceeding 
the electrode spacing, is a constant value p, 
it could be established quite rigidly th a t

V
P =  277«^

where a is the distance between each neigh
bouring pair of electrodes.

When, however, the resistivity varied with 
depth below surface, it was assumed th a t the 
quan tity  p given by the above formula 
represented the so-called “ average ” re
sistivity to a lateral extent and vertical depth 
equal to  the electrode interval a. By 
increasing this interval a, greater depths

established the value of the m ethod for 
determining lateral and vertical variations in 
the nature of the ground, not merely 
qualitatively bu t also, to  a surprising degree 
of accuracy, quantitatively. For example, 
the sections, in two perpendicular directions, 
of a filled-in ravine were deduced from 
resistivity measurements a t increasing 
electrode spacings a t several points along 
each section line. The deduced section 
corresponded very closely to  the sections 
derived from constructional data. Also, 
equally satisfactory deductions were made in 
other areas regarding the variations in depth

F i g . 1 .— T h e  M e g g e r  E a r t h - T e s t e r .

could be explored and from a series of 
measurements a  knowledge of changes of 
resistivity with depth could be obtained at 
any desired number of points throughout the 
region surveyed.

I t  is not clear, however, exactly what 
was m eant by the expression “ average ” 
resistivity. Apparently the effect of the 
ground in the immediate vicinity of the line 
joining the electrodes preponderated, so tha t 
the average was w hat is known as a 
“ weighted ” one, not further specified. This 
am biguity in the definition of the nature of 
the “ average ” measured in earth-resistivity 
surveys has persisted in the accounts of 
similar work, and will be given more detailed 
consideration in the present article a t a later 
stage. The general results of the Gish- 
Rooney tests, however, quite definitely

of the water horizon, and the bedrock surface. 
In  some cases the depth of penetration 
exceeded 1,000 ft. These experiments 
evidently revealed a novel m ethod of geo
physical surveying, which subsequent tests 
have confirmed. The apparatus used has 
been slightly modified bu t the field procedure 
is substantially unchanged. A modification 
of the normal field procedure will, however, 
be outlined in this article.

F i e l d  P r o c e d u r e . —Over the whole area 
to  be surveyed, a series of traverse lines is 
m arked out, preferably parallel to  two 
perpendicular directions selected with 
reference to the general strike-lines in the 
neighbourhood, if these are known. Failing 
this knowledge, the lines may be laid out in 
the magnetic NS. and corresponding EW. 
respectively. The distance between the
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parallel traverse lines is m ost suitably 
roughly equal to  the anticipated depth of 
any surface of separation to  be explored. 
Along each line a  series of resistivity 
determ inations is made, a t gradually in
creasing depths of penetration (i.e. electrode
spacing). For the smaller depths, the stations 
a t which m easurem ents are m ade can con
veniently be separated by the same interval 
a t the spacing of the electrodes. For greater 
spacings, the station separation should not 
be unduly extended.

Each determ ination of resistivity a t 
a station involves laying out the four 
electrodes a t the  selected equal spacing 
interval along the line of traverse w ith the

the value p is obtained for each electrode 
spacing in terval a. The values p are then 
tabulated , in correlation with the positions 
of the stations and the  electrode spacing 
intervals.

A p p a r a t u s .—The apparatus required for 
earth-resistivity  measurem ents com prises: 
The Current Generator, w ith  com m utating 
arrangem ents ; the Measuring Instrum ents ; 
Conducting Leads ; Electrodes ; Surveying 
Equipm ent—tape, theodolite, etc. As 
generator, Messrs. Gish & Rooney employed 
large capacity dry  batteries, giving a to tal 
voltage of 135 volts, w ith interm ediate 
tappings. A special com m utator was in tro
duced between the m eters and the electrodes.

F i g . 2 .— F i e l d  A p p a r a t u s  i n  U s e .

station a t the  centre, connecting up the 
extreme electrodes to  the current supply 
system, and the inner electrodes to  the 
potential measuring system. The current 
supply m ay consist of a b a tte ry  or a direct- 
current dynamo, the current of which passes 
first through the coil of a  m eter and next 
through a com m utator which transform s it 
into pulsating or alternating current before 
it  reaches the term inals connected to  the 
outer electrodes. I t  is picked up by the 
inner electrodes as an alternating potential, 
com m utated and then passed through a 
potential-m easuring device. Thus the 
quantities V and I are measured, and from 
the equation

V
p  =  2 t t c i  - j

The m eters consisted of a Leeds and N orthrup 
potentiom eter, for the voltage measurements, 
and a W eston m illiam m eter ; each instrum ent 
had various ranges to  suit measurem ents at 
small and large electrode spacings.

In  la ter m easurem ents, all the above set 
of apparatus has been replaced by a single, 
compact un it known as a Megger E arth  
Tester (Fig. 1), which had been previously 
developed for m easuring such resistances, 
e.g. as those of ground plate contacts, and 
which was very readily adapted  to measure 
earth  resistivities. This instrum ent is 
described in detail a t a la ter stage.

The conducting leads are of the  type 
normally used for field signalling, consisting 
of stranded wire, which m ay be copper or 
steel or a m ixture of both, well insulated
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against casual ground contacts. The re
sistance of the leads is not an im portant 
consideration, as it is normally well below 
th a t of the electrode-ground contacts.

As electrodes, stout m etal pipes of the type 
frequently employed as earths in domestic 
wireless m ay be very suitably employed. 
They should, however, be of galvanized iron 
rather than  such soft m etals as copper or 
aluminium, in order th a t they m ay w ith
stand the constant insertion into and w ith
drawal from the earth. Suitable electrodes 
are normally provided w ith the Megger, but 
the num ber should be adequate to  avoid 
waste of time in setting up. The best type 
of contact making device is a plug and socket 
arrangem ent. Terminal screws and spade 
term inals are not so suitable. (Fig. 2.)

C o n s i d e r a t i o n  o f  R e s u l t s . —The 
custom ary practice is to  plot, for each section 
line, the curves representing the variation 
in the “ average ” resistivity p along the 
section, for each separate electrode spacing 
interval, there being one curve per interval. 
These curves are then studied in relation to 
one another and to any known facts regarding 
the region, and in terpreted in term s of con
struction, extent, depth, configuration, etc., 
of the successive stra ta . I t  is generally found 
th a t the measurem ents along a traverse a t 
a small electrode spacing show much more 
irregularity than  those a t larger spacings. 
This is due to the rapid variation of the nature 
of the normal overburden, consisting of sands, 
clays, gravels, etc., w ith varying degrees of 
water content, which overlies the rock. The 
la tter usually preserves a much greater degree 
of homogeneity of structure.

Normally the average resistivity  a t any 
one point tends to  increase w ith depth, but 
there m ay be a reversal corresponding to the 
introduction of more conducting m aterial, at 
a depth corresponding to the water horizon. 
From this stage, the tendency to increase in 
resistance m ay persist, until subsequent 
reversals indicate the .penetration of more 
conducting stra ta . Similarly, a study of the 
variation of any one curve along the traverse 
will indicate the variation in depth of any 
particular feature, provided, of course, th a t 
feature does not lie a t a  depth exceeding the 
corresponding electrode spacing. Evidently 
the curve corresponding to a shallow depth—■ 
i.e. small electrode spacing—cannot be 
expected to cast much light on the conditions 
a t depths much below its penetration. 
Nevertheless, as will be shown later, the 
indications are not so lim ited as have been

previously represented, and, in actual fact, 
the curve corresponding to a spacing interval 
a is affected by conditions down to a depth 
of a t any rate  double this amount.

The indications arrived a t on the basis 
th a t “ electrode spacing equals depth of 
penetration ” should therefore only be taken 
as an approxim ate guide, and more detailed 
interpretation should be based on a correct 
theory of the distribution of earth  currents 
and potentials in a non-homogeneous medium 
coupled with a careful analysis of all the data 
available in the series of curves representing 
different electrode intervals. The tests 
subsequently to  be described show th a t 
greater reliance can normally be placed on 
measurements made a t fairly large electrode 
spacings, where the effects of local irregu
larities in the overburden are to a great 
extent smoothed out.

A p p l i c a t i o n  t o  P r o s p e c t i n g  f o r  O r e . —  
Since many valuable ores are good conductors 
of electricity, and since other electrical 
prospecting methods have proved successful 
in locating such ores, it is natural to conclude 
th a t the earth-resistivity m ethod is equally 
applicable to this project. W ith the view of 
confirming this, tests have been made, 
notably by the following:—W. O. Hotchkiss, 
W. J . Rooney, and J. Fishei over the Copper 
deposits of the Lake Superior district (see 
“ Geophysical Prospecting, 1929,” A.I.M.E., 
p. 51) and F. W. Lee over Magnetite deposits 
(see U.S. Bureau of Mines, Tech. Paper 
No. 440, 1928). These tests have proved 
successful. There is also every reason to 
believe th a t tests over salt deposits, or domes, 
which are very bad conductors, would prove 
successful.

[To be continued.)

BOOK REVIEWS
G eologische Karte der Erde. Lieferung

1. B lätter 1-4. Scale 13.0^0.000. Sub
scription price 150 marks. B e rlin : 
Gebrüder Borntraeger.

There has hitherto been no satisfactory 
geological m ap of the world, obviously, of 
course, for lack of sufficient data. The present 
a ttem pt undoubtedly promises to be a 
great advance on previous efforts, and 
although certain regions m ust still, perforce, 
remain blank, and others will necessarily 
appear to be better known than  is actually 
the case, there are so m any purposes for 
which a world map is desirable th a t the 
enterprise is one for which geologists will
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everywhere be grateful. The complete m ap 
will consist of twelve sheets, each about 2 feet 
by  2 feet 6 inches. I t  is being prepared by 
Professor F. Beyschlag under the  editor
ship of Dr. W. Schriel for publication by 
the Prussian Geological Survey. The part 
now issued consists of the four northern  
sheets, embracing Europe, Asia as far south 
as Jap an  and the Caspian, Canada and the 
northern part of the United States. The next 
four sheets will cover the tropical lands, while 
the th ird  set will complete the m ap w ith 
A ntarctica New Zealand, the balance of 
South America, the tip  of South Africa and 
the south eastern half of Australia.

I t  will be difficult to judge the m ap until 
the whole has appeared, for a t present there 
is no colour index. A prelim inary list of 
formations and symbols is included, bu t in 
m any places the patches of colour are too 
small to  carry a symbol, so th a t, until the 
coloured legend promised w ith the th ird  
delivery becomes available, the m ap cannot 
be read w ithout a great deal of trouble. 
Although the scale is small, 1 : 15,000,000, 
th e  colouring is so clear and transparen t and 
the registration so excellent, th a t more detail 
is shown than  one m ight th ink  practicable. 
The system  of classification m ay be illus
tra ted  by  the trea tm ent of the Palaeozoic, 
w ith the  symbols adopted :—
PI =  P a l e o z o i c .

p  =  P erm ian  (  P» =  P e rm ia n .
r  I P i =  Lower Perm ian .

ph  P erm ian  and C arboniferous, 

h -  C arboniferous /  h 2 =  U PPer Carboniferous.11   w d l UU1111C1UUo i -i *y -i • r— Lower Carboniferous. 
f  d2 =  U pper and  Middle 

d  =  D evonian  D evonian.
( d j =  Lower D evonian, 

s.. =  U pper Silurian (Ordo
vician) . 

s-l =  Lower Silurian
(Silurian).

scb =  O rdovician, S ilurian and  Cam brian, 
cb =  Cam brian.

I t  is unfortunate th a t the old-fashioned 
significance of “ Silurian ” is retained. The 
ocean floor is represented by contours and 
layer colouring in pale tin ts of blue. Rivers, 
coast lines, lake-shores, and place names 
(which are no t crowded) are prin ted  in glossy 
black. The whole effect is clear, attractive, 
and well-proportioned. We shall look 
forward with interest to  seeing the remaining 
sheets, which cover most of the less familiar 
regions of the earth, and hope to  have an 
opportunity  of referring again to  the map 
when it is completed.

T heorie der E rdbebenw ellen ; Beobach- 
tu n g e n ; Bodenunruhe. By B.
G u t e n b e r g .  Handbuch der Geophysik, 
Vol. IV, P art I. Paper covers, 298 pp., 
illustrated. B e rlin : Gebriider Born-
traeger.

This handbook is a  characteristically 
thorough treatise of geophysics which is to 
be completed in ten  volumes, num ber IV of 
which is devoted to earthquakes, and P art I 
of this volume, which is now under review, 
includes “ earthquake-waves, observations, 
and ground unrest.” In  this part 
Professor Gutenberg gives an excellent 
m athem atical account of the propagation of 
disturbances, and th is is followed by a study 
of the paths of seismic waves in the interior 
of the earth. The theory of surface waves 
is also dealt w ith and the development of 
this subject is followed historically through 
the work of Rayleigh, Love, Uller, Jeffreys, 
and Jeans, concluding w ith a modern 
development of the fundam ental ideas on 
the subject.

The second portion of the book deals with 
observations on seismic waves and the 
indications given by d istan t earthquakes, 
while consideration is also given to  the 
observation of waves from nearby sources of 
disturbance and to  surface waves.

This book, although intended primarily 
for the pure geophysicist, will be of con
siderable interest to  those engaged in the 
application of the seismic m ethod to 
geological problems and who possess the 
necessary m athem atical knowledge. The 
last portion in particular will prove of value 
to the applied geophysicist who will find in 
this chapter inform ation on ground unrest 
which is both of interest and utility . The 
various types of ground unrest due to 
industry, traffic, waterfalls, volcanic sources, 
storms and atmospheric pressure changes, 
wind, surf, and freezing are all considered in 
detail, and particulars are furnished in certain 
cases of the characteristic frequencies and 
am plitudes of these various sources of 
disturbance. The absence of an index forms 
the one outstanding deficiency, and although 
it m ay be proposed to  furnish one for the 
complete volume, a  separate index for each 
part is indispensable in such a comprehensive 
work.

H. S h a w .

Copies of the books, etc., m entioned under the 
heading “ Book R ev iew s” can be obtained 
through the Technical Bookshop of The M in in g  
M agazine , 724, Salisbury H ouse, L ondon, E .C .2.
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LETTERS t o  t h e  EDITOR
T he Education of the Engineer

Sir ,—T he outspoken critical letter from 
Mr. John A. Agnew in your May issue, coming 
as it does from a man of distinction and 
experience, seems to me to call for an answer. 
He is of opinion th a t although the students of 
the Royal School of Mines receive “ a 
splendid education ” the atmosphere in 
which the education is received is dis
advantageous, its effect being to tu rn  out 
men with the idea th a t “ being of British 
nationality  they s ta rt off in competing for 
im portant positions w ith a very big advantage 
over men of other nationality .” This is the 
first time for m any years th a t I have heard 
this country accused of having a superiority 
complex. From  th a t point of view I find the 
accusation highly refreshing ; even if it were 
true, I should not accept it as a grave charge.

Mr. Agnew rem arks th a t young American 
mining engineers know th a t they m ust look 
forward to a period after their university 
career in which they have “ to get down to 
real hard work in order to dem onstrate their 
fitness to fill a position of even m oderate 
im portance.” On the other hand he is of 
opinion th a t the post-graduates of the Royal 
School of Mines have “ the expectation of 
being pu t into something good within a very 
short period of their leaving the School.” 
Now I am not in a position to sta te  whether 
the belief of the young American engineer is 
founded on experience or not, bu t I do happen 
to know th a t the expectation of the post
graduate a t the Royal School of Mines, 
deplorable though it m ay be to  Mr. Agnew, is 
founded upon experience. The large m ajority 
of post-graduates from the Royal School of 
Mines are in fact “ put into something good 
within a very short period of their leaving 
the School.” I th ink we m ay take this as a 
great tribu te  both to the quality of the men 
and to their “ splendid education.” In  the 
absence of Professor Truscott, who has been 
away in South Africa, I forbear from quoting 
statistics ; if they would interest your 
readers he will no doubt be able to supply 
them when he returns.

At the end of his letter Mr. Agnew abandons 
vague generalities and makes a definite 
statem ent—namely, th a t he recently sought 
diligently for men of British nationality for 
two highly im portant and responsible posi
tions, w ithout success, and had to take 
Americans. He takes this to strengthen his

belief th a t there is something radically wrong 
with the training of British mining engineers. 
I accept his statem ent, bu t I th ink he has 
drawn the wrong conclusion. The right con
clusion, so far as I can judge, is th a t for 
some reason or other the number of English 
men coming forward for a full scientific 
training as mining engineers is small, whereas 
the to tal number of Americans is far larger ; 
the field of choice is therefore far more 
restricted in the British Empire. If there are 
10 American university-trained mining 
engineers available for every one British, 
we m ust expect to find some of them  occupy
ing im portant positions in the British 
Empire, particularly in enterprises assisted 
by American capital. If this correspondence 
succeeds in making more widely known in 
this country the m any im portant posts in the 
mining world open to  men of good physique, 
character, and education, some good will 
have been done.

Finally, though Mr. Agnew has no desire 
to  “ belittle the work of the Royal School of 
Mines,” I cannot bu t feel th a t the tone of his 
le tter is to be deprecated as tending to  give 
many of your readers a wholly false 
impression of the character and ability  of 
the graduates of the Royal School of Mines. 
If he had been good enough to pay Professor 
Truscott or myself the honour of a visit, 
we m ight have benefited by his experience 
and he m ight have modified his views before 
giving them  such wide publicity.

Yours faithfully,
H. T. T i z a r d ,

Rector.
Imperial College of Science and Technology,

London, S.W. 7.
May 22.

S i r ,—As an Associate of the Royal School 
of Mines, I have read w ith deep interest the 
articles in the April and May issues of your 
M a g a z in e ,  and Mr. John Agnew’s le tte r to 
you of April 29. W hilst I have the greatest 
respect and adm iration for the Royal School 
of Mines and its traditions, I feel th a t Mr. 
Agnew’s criticisms are largely justified, and it 
is only by the realization of th is fact by  its 
students and Associates th a t the defects 
which he mentions can be remedied. I t 
should be more generally realized by 
graduates just leaving the school tha t, while 
well fitted, as a result of the technical know
ledge which they have acquired, to  grapple 
with m any of the problems which ultim ately 
they will meet in their career, they are still
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only on the threshold of th a t practical 
experience which is essential before they can 
hope to  a tta in  to  responsible positions in th e  
profession. Also, speaking generally, English 
mining engineers are less adaptable than  
those of several other countries, particularly  
those of the U.S.A., and every effort should 
be made to  overcome this defect.

I t  is not, as Mr. Agnew suggests, th a t young 
English college graduates imagine they 
s ta rt w ith a big advantage over others 
because of their nationality , bu t because they 
feel their technical training should give them  
th a t advantage, as they do not sufficiently 
appreciate th a t before it can do so it m ust be 
supplem ented w ith the  very  necessary 
practical underground experience. Certainly 
more grit is required to make a good technic
ally-trained and practical mining engineer 
than  is necessary in most professions, and it 
is particularly  during the period when the 
practical underground experience is being 
obtained th a t th is quality  is needed in large 
measure.

An Associate of the Royal School of Mines, 
or other English college graduate, who 
accepts a post as a junior sampler on a big 
mine as his first job is too ap t to regard the 
billet as a necessary evil to be endured for 
as short a tim e as possible. Consequently, he 
often puts little  or no enthusiasm  into his 
work and a t the first opportunity  he usually 
gets transferred to the survey departm ent. 
Here, as he has to spend relatively little  tim e 
underground and as his technical knowledge 
is called into play, he feels he has more of a 
“ gentlem an’s ” job. Therefore, he clings to 
it, hoping from it to  eventually become an 
assistant manager or a manager.

Largely due to  his very excellent technical 
training he gets the false idea th a t his know
ledge is being wasted while he is working 
underground as a sampler and th a t he is 
degenerating into a m anual labourer. Did 
he bu t appreciate it, some of his best training, 
and his likelihood of quicker promotion, lies 
in his taking a keen interest in his sampling 
work. This work is of the utm ost importance, 
as the m anager has to  rely on the correctness 
of the sampling results in arranging the 
underground work so th a t he can m aintain 
the correct average m onthly grade of the ore 
milled.

Even if a junior sampler rarely sees the 
manager, provided he does his work con
scientiously and well he m ay be quite sure 
th a t this la tte r fact is well known and is also 
appreciated by the manager. Later, a  few

m onths in the survey office will be of great 
use to him, bu t he will generally be wiser not 
to  rem ain there very long and to go under
ground again, aiming a t u ltim ate promotion 
to  assistant m anager or m anager through 
the jobs of shift-boss, mine captain, and 
underground manager. A lthough the time 
I spent in the survey departm ent of a big 
mine was of great use to  me, th a t which I 
spent sampling and shift-bossing under
ground proved of far greater use and of the 
utm ost value to me in later years when I was 
m anaging mines.

One of the greatest assets for a successful 
mine m anager lies in his ability  to  handle 
various types of men and readily to obtain 
willing service from them . This has to  be 
acquired by the mining engineer over and 
above his technical knowledge—and before 
he can hope to obtain a  position of great 
responsibility—and the tim e devoted to 
underground work will be spent in one of the 
best training grounds in which to do this.

C. B a r i n g  H o r w o o d .
Abbey House, V ictoria St.,

S.W. 1 
May 28.

M agnesite D eposits in Serbia
S i r , —Mr. A. Ignatieff, in his article in your 

April issue, a ttribu tes the form ation of the 
more im portant deposits to  hydrotherm al 
solutions and, by  implication, labels them  as 
hypogenetic ; he m ight, advantageously, 
have sta ted  th a t there is a sound physical- 
chemical basis in experim ental work for the 
conclusions he arrived a t, which should be 
more generally known and appreciated than 
it appears to  be.

One of the features in common possessed 
by magnesite deposits of the pure magnesium- 
carbonate-Euboean type, to which those 
described by  Mr. Ignatieff would appear to 
belong, is their quite usual occurrence in 
highly serpentinized basic rocks, the a ltera
tion to  serpentine being so extensive and 
thorough as to  give the impression th a t the 
original rock has been searched by  some 
reagent th a t has altered it. T hat the re
agent was chiefly C 02 in the presence of w ater 
or w ater vapour, is a t once suggested by 
extensive carbonatization and form ation of 
hydrous minerals, as serpentine and (or) talc.

Now, the experim ental work of H aehnel1
1 O. H aehnel, Journ. f .  prakt. Chemie, 107, 1924, 

pp. 165-176; also op. cit. 108, 1924, pp. 61-74.
H . C. Boydell, Trans. In s t. M in. & M et., 1927-8, 

p. 59, 176. '
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lends experimental support to the view th a t 
formation of magnesite, in a  geological 
setting w ith a serpentine bed-fellow, is due 
to a ttack  on basic magnesium rocks by 
hydrotherm al solutions containing C 02, and 
th a t thoroughness of serpentinization, so 
commonly observed under these conditions, 
is due to the m obility and pressure of the 
active re-agent C 02. This work is im portant 
geologically because it forms sound ground 
for belief in the probable occurrence of a 
large number of reactions fundam entally 
im portant with regard to  the solution, 
formation, or decomposition of dolomite and 
magnesite. In  my opinion, his experimental 
work provides such a sound cause for the 
hypogenetic origin of magnesite tha t, unless 
there is strong evidence to the contrary, it is 
only reasonable to  assume such origin for 
most im portant deposits of the mineral and 
thus remove the formerly existent and very 
general impression th a t magnesite deposits 
were essentially super-genetic in origin.

The considerations m entioned in the fore
going find as much application in connexion 
with replacement as they do in simple vein 
filling ; Mr. Ignatieff makes no m ention of 
replacement when describing the Serbian 
magnesite deposits. Are we to  understand 
tha t it is not observable in them  ? If this 
really be so, I am the more surprised, 
because, in m y examination of the Euboean 
deposits in 1921, replacement was almost 
ubiquitous and could be recognized in all 
stages, from slightly replaced rock to  the 
completely replaced one showing no traces of 
the palasome. In  connexion w ith Mr. 
Ignatieff’s statem ent (p. 219) th a t “ As a 
general rule it  has been found th a t the 
pockets and veins of magnesite do not 
continue in depth . . I suggest th a t 
ultim ately it m ay be found the deposits are 
as in term ittent and essentially lenticular in 
depth as they would appear to  be, from his 
description, in strike. Another possibility is 
tha t the deposits m ay have a pitch, due to  the 
depositing solutions having followed an 
inclined (not vertical) direction during 
ascent. I t  is also possible th a t the main 
deposit m ay not yet have been located, 
those discovered up to the time of Mr. 
Ignatieff's description being offsets or 
droppers from the m ain one which, when 
identified, m ay be found to have more 
continuity in depth.

H. C. B o y d e l l .
Toronto, Ontario.

May 7.

NEWS LETTERS
JOH A NNESBU RG

May  8.
Gold Output Still Increasing.—Figures 

given in recently published reports of our 
gold-producing companies and the latest 
statistics issued by the Transvaal Chamber 
of Mines indicate not only th a t the industry 
is in a  very sound and satisfactory position, 
bu t th a t the zenith of prosperity has not 
even yet been reached. The Cham ber’s 
figures show th a t the Transvaal gold output 
for the first quarter of the current year 
was 2,590,359 oz., representing an increase 
of 32,094 oz. on the yield for the corre- 
ponding period of 1929. The tonnage 
crushed is 90,880 tons in excess of th a t 
treated  in the first three m onths of last year, 
and there is an improvement of £96,073 
in the profit. The revenue per ton is the same 
for both quarters—28s. 3d.—while working 
costs a t 19s. lOd. show a saving of 2d. per 
ton, with the result th a t the working profit 
per ton is 8s. 5d. as against 8s. 3d. The 
W itw atersrand’s milling results for the first 
quarter of 1930 show the following increases : 
Tons milled, 77,500 ; yield, 33,688 oz. ; 
profit, £10,475. There is a gain of a penny 
per ton in working revenue, and a reduction 
of twopence per ton in working costs.

A  Race to the Reef.—An interesting 
race to the reef is proceeding between two 
of the developing mines of the F ar East 
Rand—E ast Geduld and Daggafontein, which 
are sinking shafts. W hatever be the result 
as far as sinking is concerned, it  seems certain 
th a t the first bar of gold will come from East 
Geduld. This company has already com
menced to erect its reduction plant, which 
will be of the most modem type, and will 
cost about half a million sterling.

W orld’s D eepest Mine.—The average 
depth of stoping levels for the past year in 
the Village Deep mine, which has been 
purchased by the owners of the adjoining 
property, the Robinson Deep, L td., was 
6,535 ft., vertically below the collar of No. 3 
shaft, and for the m onth of December was 
6,615 ft. ; the 41st level is sited a t a vertical 
depth of 7,529 ft., and the west sub-incline 
shaft attains a depth of 7,638 ft. To carry 
on efficient and profitable mining operations 
a t such depths, a t a cost for the year of no 
more than 20s. 9d. per ton milled, is an out
standing achievement, and one which 
redounds greatly to  the credit of the technical
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advisers, the managem ent, and the staff 
who have accomplished it. The Village 
Deep is one of the m ost interesting of the 
R and’s 32 producing gold mines, and there 
is a general feeling of regret th a t it has ceased 
to  operate as a separate unit.

Transvaal Copper.—There is only one 
producing copper property in the Transvaal, 
and it is situa ted  a t Messina, near the 
Rhodesian border. The owners of this 
p roperty  are engaged on a large programme 
of extension of their two existing mines, and 
have opened up a new mine where the 
prospects are favourable. This work is in 
hand a t present, b u t in view of the recent 
fall of approxim ately 25% in the price of 
copper, the com pany’s already authorized 
programme will have to  be reconsidered and 
possibly modified.

A  Rhodesian Iron O re D eposit.—
In  h isannualreport, the D irector of Geological 
Survey of Southern Rhodesia, after describing 
the geological features of the Que Que Gold 
Belt, says th a t south-westwards of these 
rocks and dipping steeply beneath them , is 
a  belt, I f  miles wide, composed of basaltic 
greenstone w ith interbedded banded iron
stone and quartzite. Beyond this again is 
a  triangular stretch  of country formed of 
volcanic rocks of a more acid nature, 
associated with agglomerates and grey- 
wackes. The hills, which, for lack of a better 
name, m ay be term ed the Lime W orks 
Range, rising to  a height of 400 ft. 
above the general level, overlook this 
country on the western side. These hills 
contain a  deposit of high-grade iron ore, 
which, if it is ever fully developed, m ay 
prove to be one of the largest in the whole 
world. The limestone which is burned a t the 
lime works is enclosed on two sides by the 
banded ironstone, folded back upon itself. 
The limestone has not been proved to  con
tinue as a bed along the range.

Diam onds in Portuguese East Africa.
—A company has been registered a t Pretoria 
w ith a capital of £10,000 in £1 shares for 
the purpose of prospecting a diamondiferous 
alluvial area on the Zangwe River in 
Mozambique, Portuguese E ast Africa. I t 
is reported th a t two small diam onds have 
been found in the area. Samples of the gravel 
have been brought to Johannesburg, and it is 
understood th a t prospecting operations will 
be commenced on the Zangwe a t an early 
date, under the supervision of one of the 
R and’s leading experts.

BRISBANE
A pril 17.

M ount Isa M ines.—It now appears th a t 
the recent break in  the N orthern Railway 
not only interfered with the delivery of coal 
a t Mount Isa, bu t also delayed the transport 
of machinery. The m anagem ent, however, 
hope to s ta rt production about January  
next, or four m onths later than  was expected 
when the original programme was planned. 
During the past two or three weeks the water 
in the mine, which had already been heavy, 
increased considerably, and caused further 
delay. Indeed, the flow is now so great tha t 
there is some reason for regret th a t so heavy 
an expenditure has been incurred in the 
Rifle Creek dam, which is now full and holds 
1,400,000,000 gallons of water. This supply 
alone is sufficient to  m eet all m ining and 
domestic needs for over two years, bu t it is 
expected rainfalls during th a t period will 
so add to  the q uan tity  stored  th a t this 
period will be m uch lengthened. Complete 
railway communication w ith Mount Isa 
was restored early in March, and normal 
conditions were then established on the 
mining field. Operations were resumed a t the 
m ain haulage shaft, which by  th e  end of the 
m onth had  reached a depth  of 472 ft. A 
s ta rt was m ade to deepen No. 46 shaft 
to connect i t  w ith the No. 3 m ain haulage 
level. Cross-cutting proceeded a t the man 
and supply shaft, bu t excessive w ater proved 
a hindrance. A t Lawlor’s and D oherty’s 
shafts bailing has been in progress, while 
a t Davidson’s work has been carried out in 
three levels. The diamond drilling campaign 
has been continued, and a lot of additional 
construction work carried out in connexion 
w ith the mill, smelters, and power-house. 
By the end of February  the pipe-line to 
convey w ater from the Rifle Creek dam had 
been laid a distance of 15 miles, leaving 
five miles more to be pu t down.

North Q ueensland M ining.—It is
reported th a t the W hitw orth Finance and 
Mining Company, a London venture th a t 
has been operating in the H erberton tinfield, 
N orth  Queensland, for over twelve months, 
is closing down, bu t nothing definite is 
officially known as to  w hether the stoppage 
is perm anent or only tem porary. The 
stoppage has probably been brought about 
by the low price of tin. I t  is, however, stated 
th a t the owner of W y a tt’s lease, which the 
company had been working under a twelve 
m onths’ option, has received notice th a t the
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work there would be suspended indefinitely, 
while advice has been received from 
Herberton th a t the corporation, acting under 
instructions from London, has given a 
m onth’s notice to its employees. At the 
same time, it is rum oured th a t another 
company is ready to take over the W yatt 
lease in the event of the W hitw orth Company 
closing down perm anently.

The production of copper, as well as of 
silver-lead, in both the Herberton and 
Chillagoe mineral fields, forming the h inter
land of the port of Cairns, has been much 
stim ulated by the reopening of the Chillagoe 
State smelters, which are now in regular 
operation. As a result, there has of late 
been a m arked improvement in the m onthly 
return of minerals from this im portant 
mining centre.

The Coal Stoppage.—The thirteenth 
month of the coal stoppage in New South 
Wales has passed, and the trouble is still 
unsettled. The owners, who three or four 
weeks ago arranged to open their mines with 
either union or free labour, whichever might 
be available, held their hands pending the 
result, first of another conference and then 
of a labour convention. Nothing eventuated ; 
mass meetings of labour unions have again 
rejected the owners’ terms, and preparations 
are now being m atured for an early 
resumption of operations a t some of the idle 
mines w ith any labour offering. The re
starting is expected to  begin next week, after 
Easter, bu t the owners say it will be 
impossible to  re-engage immediately all 
the men formerly employed, even if they 
offer. As one result of the stoppage, official 
returns show th a t the export of coal from 
Newcastle in the first quarter of this year 
was only 122,882 tons, or less than one-fifth 
of the quantity  exported for the corre
sponding period of last year.

Coal Com m ission Report.—A Royal 
Commission on the coal industry th a t has 
been sitting for a long while in New South 
Wales has a t last issued its report. Its main 
recommendations are the fixing of the prices 
of coal as well as wages, the granting to all 
coal mines of licenses, which could be w ith
drawn for any just cause, and the appoint
ment of a board to carry out these objects. 
The Commission’s report has not been 
received w ith favour, and it would not be 
surprising if nothing further is heard of it.

Australian and New Guinea Oil 
Prospecting.— It is estim ated th a t some
thing approaching £1,000,000 has been spent
6—5

on prospecting for oil in Queensland. As 
a result of this expenditure, it has been 
proved beyond doubt th a t oil exists both 
in the Roma district, in the southern part 
of the State,- and in the central district at 
Longreach ; also petroliferous gas a t Roma. 
The oil flow a t Roma, however, has never 
reached more than  a few gallons a day, and 
gas has not appeared in sufficient quan tity  
to make the extraction of oil from it a com
mercial proposition. In  18 months the 
number of bores being sunk has fallen from 
about tw enty to eight or ten. In  Victoria, 
encouraging indications have for some time 
been m et w ith in oil boring a t Lakes 
Entrance, and a company operating there 
has just announced th a t it is in a position 
to produce crude oil, bu t th a t the hole has 
been tem porarily closed pending a visit 
by  directors of the company and Government 
officials. The Netherlands Petroleum Com
pany is to  commence oil exploration activities 
in New Guinea this month.

M ining in W estern Australia.—The 
model sampling plan t lately installed on 
Chaffer’s Mine, Lake View and Star, 
Kalgoorlie, is now in operation. The 
machinery, which is handling 400 tons of 
tribu ters’ ore a day, is the m ost modern 
obtainable. I t  deals mainly with the ore of 
tributers, bu t is also used by the company 
for sampling. The directors of Golden 
Butterfly Mines, N.L., have granted to 
Mr. W. S. Robinson, representing A ustral 
Development, L td., an option over the 
company’s property and plant a t Norseman. 
The terms provide for exam ination and 
development of the mine for not more than 
18 m onths, and for the purchase of the mine 
and plant for £85,000 in cash, or, 
alternatively, £40,000 in cash and 55,000 
fully paid £1 shares in a company to be 
formed by the purchasers.

A m algam ated Zinc Company.—For the 
six m onths ended December 21 a net profit 
of £10,067 was earned by Amalgamated 
Zinc (De B avay’s), L td., against £593 for 
the preceding term . The dividend rate of 
8% has been retained. This company 
ceased treatm ent operations a t Broken Hill 
some years ago, and part of its funds were 
used in proving th a t newsprint and other 
paper could be m anufactured from hardwood 
grown in southern Tasmania. These 
experiments are reported to  have been 
successful, bu t the intervention of the present 
financial depression has delayed the flotation 
of an operating company.
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P E R T H
April 26.

T he Gold D iscovery near Edjudina.—
Considerable excitem ent has been evinced 
in the new find w ithin six miles of the old 
E djudina field, and 136 miles north-east of 
Kalgoorlie. One of the companies which was 
floated during the oil boom several years 
ago has had a prospecting party  out for 
some m onths, and their prospector, testing 
a bold outcrop of quartz, found coarse gold 
a t a  num ber of different points and pegged 
out eight leases for his company. Since then 
a num ber of other leases have been pegged 
and taken on option by small Adelaide 
companies whose shares have jum ped from 
being of no m arketable value to 10s. in the 
course of a  week. Mr. J . S. Allen, a  mining 
engineer of Perth , made a prelim inary inspec
tion  of the new find and has expressed himself 
pleased w ith its  possibilities. The Govern
m ent has despatched the Inspector of Mines 
for Kalgoorlie and one of the members of the 
Geological Survey to report. These reports 
should be available nex t week. The writer, 
although he has not seen th is particular 
find, knows the Edjudina district well, and 
despite the optim istic reports prevalent in 
Perth  and Kalgoorlie is of opinion th a t the 
gold will cut out a t a  very shallow level. 
The gold occurs in a bucky quartz  in  coarse 
pieces, said to be as large as grains of wheat, 
bu t although schist occurs near the quartz, 
no reference has been made to  gold having 
been found in it. In  no case in the w riter’s 
knowledge in W estern A ustralia has gold 
occurring in such geological conditions 
lived down. The Mines D epartm ent are to 
be congratulated in sending representatives 
of two of its branches (Mines Inspection and 
Geological Survey) out so prom ptly, and 
their reports should do much to clear the air.

A  Tin D iscovery.—For some time past 
isolated parties of prospectors have been a t 
work in Kim berley in the far north-w est of 
th is State. A report has come to hand th a t 
a discovery of rich alluvial and lode tin  has 
been made some 100 odd miles from Derby 
near the Kimberley Downs Station, and a 
tin  expert from Malaya has been up to  report, 
and it is understood th a t he is favourably 
impressed w ith the possibilities of the find. 
K im berley is a country of great m ineral 
potentiality , bu t it is so rugged and 
inaccessible th a t prospecting is difficult. 
The K im berley Exploration Syndicate is

now m apping out the m ineral areas in the 
concession of one million acres which they 
have obtained from the Mines Departm ent. 
W hen the geological p a rty  have finished 
mapping, prospectors will follow them  and 
test the sections which offer the greatest 
possibilities.

Prospecting Conditions.— Inrecentyears 
the W estern A ustralia Mines D epartm ent 
has offered m any inducem ents to  Syndicates 
which are prepared to undertake prospecting 
work on scientific lines, and  their officers 
are always made available for advice and 
inspection. The S tate  Mining Board which 
consists of the S tate  Mining Engineer, the 
Government Geologist, the U nder Secretary 
for Mines, a  miner and a mining engineer, 
has been able by keeping in touch with all 
the prospectors in the field to do much to 
help on th is work.

Progress at the Gold M ines.—Now
th a t the railway is in operation between 
Geraldton and W iluna, the m achinery and 
plan t for the W iluna mines is being rushed 
forward and erected w ith  all possible speed. 
The assistance granted by  guarantees from 
the Commonwealth and  S tate Governments 
will, it is hoped, allow the big treatm ent 
p lant, which is necessary for economical 
work to  be com pleted as early as possible.
40,000 tons a  m onth of 36s. gold ore will be 
a  valuable help to  the gold ou tpu t of the State. 
The re-treatm ent of the tailing from the 
Golden Horseshoe mine is proceeding satis
factorily. The results of the recent explora
to ry  development work on the Golden 
Horseshoe mine and Lake View mine 
together w ith the im provem ents to their 
p lan t will also increase the gold yield. If the 
people of A ustralia would all work harder and 
spend less on luxuries, w ithin a  short time, 
she would soon recover the trade balance. 
The present ultra-high protective tariff 
and trade restrictions tend  to  increase 
living costs, while they  reduce the revenue 
to the Government. Thus, while the mining 
companies and other prim ary producers are 
doing their best to  create exportable materials, 
they are heavily penalized for the benefit 
of the secondary industries in the cities.

N ew  Pow er Plant.—The W estralian 
Am algam ated Collieries are erecting a central 
power p lan t and  will utilize powdered coal. 
N ot only will they  supply electric power 
for their own five collieries, bu t will supply 
current to  all the d istrict w ithin a radius 
of fifty miles from Collie.
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V A N CO U V ER

M ay  10.

Annual Report of the M inister of 
Mines for 1929.—The Annual Report will 
be issued during the  last week in May. The 
Provincial Mineralogist, Mr. J . D. Galloway, 
who compiled it, has kindly given your 
correspondent advance sheets of his summary 
for the purpose of th is news-letter, so he is 
able to  give a  brief review of the chief 
events of last year. The to ta l value of the 
mineral production, $68,245,443, fell short 
of the prelim inary estim ate, $70,030,976, 
which was computed on the operations for the 
first 10 m onths and issued by the D epart
ment of Mines in last December, because of 
the decline in silver and zinc prices and of 
curtailm ent of operations owing to a shortage 
of hydro-electric power brought about by the 
prolonged drought which was not relieved 
until the end of the  year. The production 
was made up of 152,322 oz. of gold, 9,918,800 
oz. of silver, 101,483,857 lb. of copper, 
302,346,268 lb. of lead, 172,096,841 lb. of 
zinc, 2,251,252 long tons of coal, miscel
laneous m etals and minerals to  the value of 
$1,773,845, and structural m aterial to  the 
value of $3,921,786. This compares with a 
production of 196,511 oz. cf gold, 10,627,167 
oz. of silver, 93,908,316 lb. of copper, 
305,140,792 lb. of lead, 181,763,147 lb. of 
zinc, 2,526,702 long tons of coal, miscel
laneous metals and minerals to  the value of 
$905,354 and structural m aterials to  the 
value of $3,408,686 in 1928. The prominent 
feature of last year’s production compared 
with th a t of the previous year is the m arked 
increase in the production of copper, which 
was due to  the higher m arket value spurring 
the operators to  greater production, and which 
at the same tim e enabled them  to  mine and 
treat a considerable tonnage of low-grade 
ore th a t had  been left in the mines when 
copper prices were ranging about 13 cents. 
The average copper content of the ore 
treated a t B ritannia was 1-24%, th a t a t 
Anyox 1-19%, and th a t a t Allenbv 1-46%. 
The tendency to  trea t ores of lower grade 
was true also of the  silver-lead-zinc and the 
silver-gold mine operators. The to ta l 
amount of ore treated  was 6,977,681 tons of 
an average gross value of approximately 
$7-35 per ton, or 11-8% greater tonnage and
5-1% less value per ton than  in 1928. The 
shortfall in the gold production was due to 
decreased production of th a t m etal from the

Premier mine and to  practically to ta l cessa
tion of productive mining in the Rossland 
camps. Shortage of power, trouble w ith the 
electrolyte a t the Tadanac smelter, and the 
slump in the price of the m etal tow ard the 
end of the year, combined to reduce w hat 
otherwise would have been a  much larger 
zinc output. In  recent years the Consolidated 
Company has shipped to  foreign plants the 
zinc concentrate it  was unable from shortage 
of electric current to trea t ; last year it 
stored it, and a large quantity  has been 
accumulated a t the smelter. A large amount 
of development and exploration was done 
during the year and the Ferguson, Big 
Missouri, Toric, Em erald, Mammoth, B.C. 
Silver, Reeves McDonald, Tulsequah Chief, 
and Manville mines were advanced nearer 
to  the shipping stage. While the slump in the 
stock m arket stopped a  good deal of develop
m ent, much of it of a  doubtful character, the 
big development companies are as keen as 
ever to  take up any property of promise if 
reasonable term s are offered. Mr. Galloway 
does no t expect the development of the 
industry to  suffer from the stock m arket 
slump. Mining and metallurgical companies 
operating in the Province disbursed 
$13,743,308 in dividends during the year, 
an advance of $2,186,620 over the previous 
year. Larger dividends by the Granby 
and Howe Sound companies chiefly were 
responsible for the increase.

A lice Arm.—Britannia Mining and Smelt
ing Company has suspended work a t the 
Toric mine after developing a large tonnage 
of low-grade silver ore. No announcement 
has been made as to  the company’s intentions 
w ith regard to the property, bu t unquestion
ably the present uncertain condition of the 
silver m arket is the cause of the suspension. 
B ritannia has not given out any information 
as to  the result of its samplings as work 
proceeded; Toric Mines sta ted  the  ore had 
a value of about $12 per ton when the price 
of silver was 56 cents per oz. Some 90% of 
the stock of Toric Mines is said to  be owned 
in England. Dalhousie Mining Company has 
acquired the Tidewater molybdenum mine, 
situated across the inlet from the settlem ent 
of Alice Arm, and has started  to drive a 
tunnel to  develop the shear-zone a t an 
additional depth of 100 ft. and to  build a  
wharf and ore-bunkers. Surface exploration 
has exposed a  wide shear-zone, in which rich 
bands of high-grade molybdenite-ore occur. 
I t  is understood th a t a m aker of alloy tool 
steel a t Sheffield is behind the venture.
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A nyox.—The annual report of Granby 
Consolidated Mining, Smelting and Power 
Company states th a t m arked improvem ents 
were made in the concentration of the ore 
a t Anyox and th a t notw ithstanding the 
trea tm en t of a much larger tonnage of a  lower 
grade of ore th an  in 1928 the  copper recovery 
was improved from 86-54 to  91-65%. At 
its three mines, Bonanza, Copper Mountain, 
and H idden Creek, the company produced 
2,614,625 tons of ore which yielded 60,854,591 
lb. of copper, 428,496 oz. of silver, and 
10,558 oz. of gold. The average cost of 
copper production after allowing credits for 
precious m etals and miscellaneous income, 
but before depreciation, depletion, and 
income taxes, was 10-614 cents per lb., or
1-416 cents more than  in the previous year, 
the higher cost being due to  the higher wage- 
scale paid. The ore reserves a t the end of 
the 3̂ ear stood a t 14,341,970, as compared 
with 14,713,132 a t the end of 1928. Though 
no m ention of it is made in the report, it is 
no secret th a t m ost of the 2,243,463 tons of 
new ore developed was a t the Copper 
M ountain mine. After allowing $1,372,599-52 
for depreciation, and $785,083'57 for deple
tion, the company made a net profit of 
$2,021,412-80 and distributed to its share
holders $2,149,777-92 as return  of capital 
from its earnings and from depletion and 
depreciation reserve.

Britannia B each.—B ritannia Mining and 
Smelting Company still further increased its 
ra te  of copper production by  turning out 
11,753,009 lb., as compared with 11,190,782 
lb. in the last quarter of 1929. The mill is 
treating between 6,000 and 7,000 tons of ore 
daily and has on occasions exceeded the 
la tte r figure.

T he K ootenays.—W ith the exception of 
the Sullivan and the Monarch-, all silver-lead- 
zinc mills are idle, bu t development is being 
carried on a t several properties, and a little  
development ore is being shipped. Mr. J . J . 
W arren, president of Consolidated Mining 
and Smelting Company, on a recent visit of 
inspection to  the Sullivan mine, in the 
absence of Mr. S. G. Blaylock, who is con
valescing a t his home from a recent operation, 
and Mr. W. M. Archibald, who is attending 
the Congress in South Africa, said th a t, 
though he did not expect any im provem ent 
in m etal prices this year, there will be no 
reduction either in the wage-rate or in the 
num ber of men employed, in fact, he 
expected the la tte r would be increased. He 
has since made the announcem ent th a t a

bore-hole has penetrated the extension of the 
Sullivan vein on a horizon 1,000 ft. vertically 
below the present bottom  tunnel, which 
proves its extension for about 2,000 ft. on 
the dip of the vein. The size and grade are 
commercial a t point of intersection. Mr. 
W arren further announced th a t his company 
will be in a position to  d istribute its  “ triple 
super-phosphate ” fertilizer in  the  Prairie 
Provinces in tim e for seeding in the spring 
of next year. Reno Gold Mines, m ost of the 
stock of which is owned in England, treated  
640 tons in March and produced 980 oz. of 
bullion, valued a t $14,554. The mine con
tinues to  develop well and the company 
proposes to  increase the capacity of the  mill 
in the summer. The Provincial W ater Board 
has given the W est K ootenay Power and 
Light Company permission to  go ahead w ith 
the surveys for the two dams on the Pend 
d'Oreille River, instead of the  one, and has 
ruled Reeves-McDonald Mines objection to 
the scheme out of order, bu t has given th a t 
com pany the righ t to  p ro test again when 
W est K ootenay’s final plans for the develop
m ent of the river have been filed. The com
pany has u n til August 31 nex t in which to 
subm it plans for the upper dam  and un til the 
end of the year for the lower dam. I t  m ay 
decide to develop the river either by one huge 
dam, 365 ft. high, a t the  point ju st above 
where it  emerges into the Columbia River, 
or by a 150 ft. dam  a t th is point and one 
165 ft. high seven miles higher up the river. 
The company expects to  develop 300,000 h.p., 
a large proportion of which will be needed at 
the fertilizer plant.

TORONTO
M ay  16.

Sudbury D istrict.—Base m etal mining 
has been seriously affected by the  continued 
decline in the price of copper, which has 
m aterially  lessened the earnings of producing 
companies and discouraged new ventures. 
The In ternational Nickel Company reported 
net profits for the three m onths ending 
March 31 as $4,616,144, as compared with 
$5,390,191 for the corresponding period of 
last year. As the com pany is m ainly con
cerned w ith the production of nickel and 
has also good returns from precious metals, 
from which it is able to realize large profits 
it  can afford to regard the copper content 
as a by-product. I t  is announced th a t m arket 
conditions will in no way interfere w ith the
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company s programme for development and completed so th a t the company can go into
construction. The new smelter is nearing full production during the closing quarter
completion, the new coal pulverizing plant of the year. Present known ore reserves of
has already been tested, and it is expected about 1,600,000 tons are a t least three years
th a t the first reverberatory furnace will be ahead of mill requirements The M cIntyre
started  in a few days. For some time, how- has recently increased its ore reserves by
ever, it will be necessary to continue the im portant new discoveries. No. 3 vein has
shipment of nickel-copper m atte  for treat- opened up exceptionally well on the 15th and
ment a t the Port Colbourne refinery. Good 16th levels, the w idth running from 9 to 
progress has also been made w ith the con- 10 ft., w ith an average grade of $8'50 to the
struction of the copper refinery of the ton. The vein system around No. 11 shaft
Ontario Refinery Company at Copper Cliff, is also improving. The directors are studying
which is expected to be ready for operation the requirements of the new mill, an
about July . The Falconbridge is stated  announcement respecting which will be
to be realizing a profit of about $50,000 per made shortly. The mill of the Vipond is
month. Underground conditions continue treating about 300 tons of ore a day,
satisfactory, and the company is working producing approximately $70,000 per month,
towards the objective of 1,000 tons a day and development is being carried on at
when the supply of power promised by the depth. The Coniaurum is stated to be
Ontario Government becomes available, operating a t a profit, with a production of
The 1 readwell Yukon is carrying its workings $2,000 daily. A winze is being sunk below 
to a lower horizon, shaft No. 2 having been the 2,000 ft. horizon, which will prepare 
put down to the 1,200 ft. level, where a the way for an aggressive development cam- 
station has been cut, its objective being paign at depth. The Canusa Mining and 
1,500 ft. Cross-cutting to the ore-zone is Exploration Co. is resuming operations on its 
under way. Im provem ents in the methods property in South Porcupine, and will carry 
of treating the ore have resulted in con- on an extensive drilling campaign, 
siderably increasing the recovery of zinc, Kirkland Lake.—The bullion output of 
lead, gold and silver. The Sudbury this field during April was valued at
Exploration and Mining Syndicate which $1,393,520, being $93,696 below th a t of
owns five claims east of the Falconbridge March, which was a record m onth. The mill
property is preparing to sink a shaft and of the Lake Shore during the first three
carry out an extensive development pro- m onths of the year treated  128,957 tons of 
gramme. Diamond drilling by Sudbury ore, w ith a recovery of $1,745,000. The 
Basin on its Vermilion Lake property has mill additions which will increase the tonnage 
indicated a considerable extension of its to 2,000 tons per day are now nearly com- 
known ore-bodies. pleted and should be ready for operation by

Porcupine.—During the m onth of April the end of June. The hoisting capacity will 
the seven producing mines of Porcupine be increased to permit of the sinking of the 
yielded bullion to the value of $1,561,925, shaft to a depth of 4,000 ft. Underground 
as compared with $1,464,947 for March, development a t the 1,600, 2,000, and 2,300 ft. 
Hollinger Consolidated during the past few levels is largely increasing the ore reserves, 
months has been successful in developing On the 1,600 ft. level over 2,500 ft. of stopes 
a higher grade of ore, the gold content being are being opened up. Cross-cutting on the 
stated to  be nearly $7 to the ton. Develop- 2,000 ft. level has shown the vein to have a
ment work has disclosed a considerable width of a t least 35 ft., and a subsidiary
tonnage of mill ore which will run from $6 vein of good grade 6 ft. wide has been found 
to $7 to the ton. For the first three m onths on the 2,200 ft. level. The Teck-Hughes
of this year the average grade was $6'42. has started  work on the erection of its mill
Since the fire a t the Dome Mines, work has additions, which will have a capacity of
been chiefly centred on mine development, 300 tons. Ore is being drawn from the upper
and good progress has been made. Orders levels and shows some improvement in values,
for m aterial and equipment have been placed The six new levels recently established at
in connexion with the construction of the depth are still undeveloped, bu t preparations
new 1,500 ton mill, and delivery has been are under way to sink to lower horizons and
arranged on a basis to perm it of the utm ost cut five new levels. The W right-Hargreaves
speed on the actual work of construction is steadily improving its position, and
and installation. I t  is hoped tha t it will be increasing its rate of production. The
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downward continuation of the ore has been 
proved to a depth of 3,000 ft., and as there 
has been m arked im provem ent in the vein- 
structure and ore-values as development 
proceeded to  the lower levels, there is every 
reason to  believe th a t the ore deposition 
continues to greater depths. The K irkland 
Lake gold mine is actively pushing work on 
the 3,600, 3,975, and 4,000 ft. levels. 
Production during April showed a m arked 
increase, the ou tpu t being upwards of 
$53,000, the m ill handling considerable 
high-grade ore from the lower levels. A winze 
has been sunk to  a  depth of 4,150 ft., where 
a  station  is being cut. The B arry Hollinger 
has opened up considerable high-grade ore 
on the 1,615 ft. level. The shaft is to  be 
carried to  a depth of 1,850 ft. A rise from 
the 1,625 ft. level to the 1,500 ft. shows 
the upw ard continuation of the ore. Diamond 
drilling on the  Swastika has been attended 
w ith favourable results, showing mineraliza
tion carrying gold and copper values. 
A m ity copper has ceased operation owing to 
the unfavourable copper situation. The 
company has been opening up good ore on 
the 1,000 ft. level and the original programme 
m ay be carried out should the m arket 
improve sufficiently.

Rouyn.—Activities in th is field show a 
m arked falling off as few of the properties* 
in the initial stages of development offer 
m uch promise of being practically worked, 
w ith copper a t its present low price. The 
N oranda is carrying out a deep development 
programme, and devoting much attention  
to  the opening up of its gold-ore deposits. 
Drilling is now under way from the 975 ft. 
level to explore for the downward extension 
of the rich gold ore-body encountered on the 
825 ft. level. No. 3 shaft, now at 1,300 ft., 
will be deepened to  1,500 ft., where it  will 
be connected w ith No. 4 shaft, and a deep 
drilling campaign will be carried out from 
th a t horizon. The G ranada will shortly 
enter upon the production stage, the mill 
being nearly completed, being expected 
to  be ready for operation about the middle 
of next m onth, when it  will handle a t the 
outset about 50 tons daily, which will be 
gradually stepped up to  200 tons. I t  is 
officially announced th a t the A bana will 
make no change in its plans for m ill con
struction, m uch of its ore reserve being 
sufficiently rich for profitable handling even 
a t present prices. The W aite Montgomery 
is carrying out operations a t the 700 ft. 
level, taking out good ore, and will carry

out a diamond drilling campaign a t this 
level to test the ore-bodies a t depth. The 
Newbec, which during the w inter shipped 
six cartloads of ore to  the smelter, is putting  
down a winze from the 250 ft. level to a 
depth  of 375 ft.

Patricia District/—T he mill of the 
Howey has gone into regular operation with 
results satisfactory to  the m anagem ent, and 
operating costs are reported to  be low. On 
the property of the McManus Red Lake 
Mines, L td ., a vein 10 ft. in w idth carrying 
good commercial values has been opened 
up. The R ed Lake Centre Mines, close to 
the Howey, is reported to  have struck 
a  continuation of a  break  from the 
la tter, showing favourable mineralization. 
Prospecting is being carried on actively 
throughout the d istrict, being greatly  aided 
by the air service which is now in operation 
for the season.

M anitoba.—The five-com partm ent shaft 
of the Flin Flon is nearly completed down 
to the 1,000 ft. level and work has been 
commenced on the 650 ft. level, from which 
a t the outset much of the ore sent to the 
concentrator will be drawn, while a  large 
tonnage will be taken from a glory hole on 
the surface. A t the . Sherritt-Gordon 
operations are progressing steadily in making 
the mine ready for a large tonnage. At the 
250 ft. level a sta tion  has been cut where a 
large crusher will be installed. Lateral 
work is progressing a t  the 375 and 500 ft. 
level, the ore opened up on the la tte r showing 
increased copper content. O ther companies 
which are carrying on aggressive operations 
in this section are the Mandy, Gem Lake, 
and Great N orthern  Lake Mining Co. 
The W innipeg River Tin Mines, operating 
in the southern section of the Province, 
will s ta rt work im m ediately on their claims 
recently acquired from the W arner Lake 
Mines. W ork will be concentrated on the 
opening up of the  lithium  deposits in view 
of the activ ity  which characterizes the m arket 
for th is metal.

CA M BO RN E
June  4.

The Price of T in.—At the tim e of writing 
the m etal is quoted a t about £136 cash, the 
lowest price recorded since 1914. A t this 
price all interested in the tin  mining industry 
are experiencing a period of unusual anxiety, 
not in Cornwall alone. During 1929 the 
average price of tin  m etal was about £204
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per ton. In  the financial year ended 
December 31 South Crofty made a profit 
of £7,838, and E ast Pool and Agar a profit 
of £7,404. The financial year a t Geevor 
ended on March 31, and the profit on the 
year’s working was £9,458. W ith tin  a t its 
present price it is evident th a t no tin  mine 
in Cornwall can pay its way. Fortunately, 
each of the three above-mentioned properties 
possesses a  substantial cash reserve and, 
in addition, has so conducted development 
th a t extensive ore reserves have been laid 
open. O ther tin  mines in the county are 
in a less fortunate position financially, and 
some of the newer companies have not yet 
had sufficient tim e in which to  open up 
extensive reserves of ore ground.

E ffects upon Labour.—Should existing 
conditions be prolonged, it  m ust become 
necessary for the m ajority  of the mines to 
consider the advisability of suspending 
milling operations, and confining under
ground work to the more im portan t points 
of development, until tin  recovers in price. 
Already the num bers of persons employed 
have been tem porarily reduced in several 
mines. For example, Geevor announces 
th a t during repairs to  the  air-compressor 
and installation of large air-main in Victory 
Shaft, now specially taken in hand, certain 
portions of the underground operations are 
necessarily suspended. During the severe 
depression of 1922-23 the lowest point 
recorded for tin  m etal was £139 per ton, and 
milling was suspended in all the mines in 
Cornwall for a time.

Restriction of Output.—Locally the 
results of the restriction policy of the Tin 
Producers’ Association are regarded as 
very disappointing so far, bu t hopes are 
entertained th a t the new committee, specially 
appointed recently, will be successful in 
inducing producers in general to  adopt—in 
practice—the curtailm ent scheme of the 
Association. In  any case, the rate  a t which 
“ a sse ts” vanish from alluvial deposits, 
when production is forced and tin  m etal is 
a t  £136 per ton, will be sufficiently rapid 
to compel concentration of thought, and 
probably unison of action.

P r o s p e c t in g .  — N ot w ithstanding  un- 
rem unerative prices for tin, prospecting in 
the county has not entirely ceased, and, in 
two or three very promising instances, 
provision has been adequately made for 
action when the proper time chmes.

I t  m ay be emphasized here th a t no useful 
purpose is served by exaggerated reports of 
extraordinary  discoveries ! Quite recently

reports relating to a new lode 5 to 6 ft. wide 
with “ an average yield of 11-5% of tin ,” 
and “ a favourable lode of wolfram averaging 
about 45% ,” have got into circulation. 
When it is considered th a t the average 
yield of South Crofty, E ast Pool, and Geevor 
mines, the three largest and most productive 
mines in Cornwall, is about 1J%  of black 
tin  (Sn02), and th a t the yield of the only 
wolfram mine a t work in the county, Castle- 
an-Dinas, is not quite 2% of W 0 3, it should 
not be difficult to  discount such reports as 
those referred to !

PERSONAL
R .  B .  A s h  h a s  l e f t  f o r  C a n a d a .
H . F o s t e r  B a i n  passed th ro u g h  London on his 

w ay  to  th e  C ontinent.
A. B e c k e r l e g  has le ft for Panam a.
A. E . B i d l a k e  is hom e from  N igeria.
S t a n l e y  C. B u l l o c k  i s  r e t u r n i n g  f r o m  Uganda.
G. W . C a m p i o n  is hom e from W est Africa. 
L a n g s l o w  C o c k  is here from  Nigeria.
P . C. C o l l i n s  has left for th e  Gold Coast.
E . C u r n o w  i s  h o m e  f r o m  N i g e r i a .
D o n a l d  F o s t e r  has left for Panam a.
H u g h  G e m m e l l  h a s  l e f t  f o r  M a la y a .
D. G i l c h r i s t  has left for N orthern  Rhodesia.
H . C. H e r b e r t  is re tu rn in g  from  N orthern  

R hodesia.
R oss B . H o f f m a n n  is here from  th e  U nited  S tates. 
W . B r o o k e  H o w a r d  has re tu rn ed  from 

T anganyika.
W. J. H u g h e s  is re tu rn ing  from Nyasaland.
E .  C . K n u c k e y  i s  h o m e  f r o m  I n d i a .
F. H. L a t h b u r y  i s  hom e from K enya.
H . A. L a v e r s  is hom e from  Southern Rhodesia.
F. H . L i v e n s  has re tired  from  th e  position  of 

Chief E ngineer to  R uston and H ornsby, L td ., a fte r 
54 y ears’ service. H e rem ains vice-chairm an. 

S t a n l e y  L ow  has left for Panam a.
R. M e l l o n  is re tu rn in g  from India.
T h o m a s  P r y o r  is leaving on a sho rt v is it to  

Asia Minor.
P h i l i p  R a b o n e  is re tu rn ing  from  Rhodesia. 
H o r a c e  P. R o b e r t s o n  has left for E as t Africa. 
A. B. R o w e  h as left for Spain.
J a m e s  R u s s e l l  is hom e from  Bolivia.
F . B. W a d e  is hom e from  T anganyika.
G. A. W a l l i s  is home from N orthern  Rhodesia.
H. H . W a t s o n  i s  re tu rn ing  from  Panam a.
W. J .  W e l l i n g t o n  has l e f t  f o r  Spain.

S i r  F r e d e r i c k  B l a c k  died on Ju n e  7 a t  th e  age 
of 68. H e w as p rom inent in  th e  oil ind u stry  in 
recen t years and  p residen t of th e  In s titu tio n  of 
Petroleum  Technologists in  1919.

W il l i a m  D e w a r  died on M ay 29 a t  th e  age of 
58. A fter being  assis tan t professor of m etallurgy 
a t  th e  Glasgow and  W est of Scotland Technical 
College from  1891 to  1892, he  had  a w ide and  varied  
career in  A ustralia , Colombia, France, and sub
sequently  as consu ltan t in  London.

W . A. Q u i n c e  h as d ied in  W est Africa, aged 42, 
as th e  resu lt of an  accident while inspecting  th e  
A riston m ine. Mr. Quince, w ith  two o ther men, 
was gassed in  an  a tte m p t to  rescue th e  Chief 
Surveyor.
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TRADE PARAGRAPHS
H ead ,  W rig h t so n  a n d  Co., L td . ,  of S tock ton- 

on-Tees, send us a booklet describing th e  Skinner 
roasting  furnace, which is one of th e  superim posed 
h earth  types w ith  m echanically  operated  rabbles.

M e tro p o l i t a n -V ic k e r s  E le c t r i c a l  Co.,  L td . ,  of 
T rafford P ark , M anchester, issue lite ra tu re  devoted  
to  flam eproof induction  m otors of b o th  squirrel- 
cage and  slip-ring  types for 2 and  3 phase circuits 
up to  600 volts, w ith  pow er ranges of 1^ to  140 h.p.

W. a n d  T. Avery ,  L td . ,  of B irm ingham , m akers 
of w eighing m achinery  and m easuring equipm ent 
of all k inds, are celebrating  th e  b i-cen tenary  of 
th e ir  o rganization  in  Ju ly , in  connexion w ith  
w hich a  num ber of in te res tin g  events are to  be 
arranged.

D r a y to n  R e g u la to r  a n d  I n s t r u m e n t  Co., L td. ,
of W est D ray ton , M iddlesex, send us leaflets 
devoted  to  heavy  d u ty  in d u stria l steam  trap s , 
differential steam  trap s , a p o rtab le  gas calorim eter, 
float operated  electric  sw itches, and  room  ty p e  
tem p era tu re  recorders.

D e m a g ,  of D uisburg, G erm any, send us th e  
A pril issue of th e ir  Demag News, w hich contains 
an  article  on compressors a t  d ifferent a ltitu d es and 
depths, which deals w ith  th e  influence on power 
consum ption of th e  atm ospheric pressure a t  which 
th e  com pressor is w orking.

W. F. Johnson and Co., of 14-15, Farringdon  
R oad, L ondon, E.C. 1, general agents for th e  
P a lm etto  b ran d  an d  o th er packings m anufactured  
b y  Greene, Tweed an d  Co., send us a wall ch art 
w hich ind icates w hich of four types of packings 
should be used in  pum ps dealing w ith  a  v a rie ty  
of liquids an d  gases.

G. A. H a r v e y  a n d  Co. (L ondon),  L td . ,  of 
W oolwich R oad, London, S.E. 7, inform  us th a t  
th e y  have ju s t  com pleted th e  first of an  order for 
w elded m ild  steel transfo rm er tan k s for w orking 
a t  a capacity  of 15,000 k .v .a ., 132,000 volts, 50 
cycles, 3 phase, for use in  connexion w ith  th e  
C entral E lec tric ity  B oard scheme for South-E ast 
E ngland.

T r a n s p o r t i n g  M a c h in e ry  a n d  E n g in e e r in g  
Co., L td . ,  76, V ictoria  S treet, L ondon, S.W. 1, 
issue a  fully illu stra ted  catalogue covering some 
th ir ty  pages describing B leichert bicable aerial 
ropeways. This deals w ith  general principles, 
th e  e igh t m ain  types of bicable, th e  track , th e  drive, 
th e  ropew ay cars, loading and  unloading, and  
design, m ate ria l and  w orkm anship. E xam ples of 
a  g rea t num ber of installations are con tained  in  
th e  m an y  photographs published.

R u s to n -B u c y ru s ,  L td. ,  of Lincoln, send us 
folders re la tin g  to  th e  developm ent of th e  products 
of th e  tw o  com panies from 1874 to  th e  p resen t 
tim e. T hey  have also published a catalogue 
which illu stra tes and  describes a large num ber of 
th e  m achines which th e  jo in t organization  offers. 
These include J  yd., £ yd., f y d . ,  g-1 yd ., l j y d . ,  
I f  yd ., 2 yd ., 2£ and  3, 4, and  5 yd., as well as 
big m achines from  6 to  16 yd., all of w hich sizes are 
m ade in  b o th  shovel and dragline forms. P articu lars 
have  also been included in  th e  catalogue of dredges 
of a  v a rie ty  of ty p es as m anufactured  by  th e  
B ucyrus Com pany.

N o r r i s ,  H e n ty  a n d  G a r d n e r s ,  L td . ,  of 
P a tric ro ft, Lancs., send us a copy of a catalogue 
describing th e ir  new  high-speed oil engine, which 
has been designed to  m eet th e  dem and for a

com pression-ignition engine of th e  sam e power- 
w eight ra tio  as th a t  of th e  average petrol-paraffin 
engine. R unn ing  a t  a speed of 1,000 r.p .m ., the 
engine gives 9£ b.h.p. pe r cylinder w ith  fuel con
sum ption  of less th an  0 41 lb. p er b .h .p . hour. The 
engine can be ru n  a t  h igher speeds except for 
continuous heav y  d u ty . I t  is b u ilt w ith  any  
num ber of cylinders from  1 to  6, including 5. The 
catalogue v ery  com pletely describes th e  engine 
and  its  p a rts , and  is also illu s tra ted  w ith  p ho to 
graphs and  cross-sectional drawings.

B r i t i sh  G o o d r ic h  R u b b e r  Co., L td. ,  of 50, 
Pall Mall, London, S.W. 1, have issued a  leaflet, 
describing th e ir  rubber-lined, re linab le  valve, 
which is a special app lication  of a  well-known 
principle, th a t  of a  lab o ra to ry  screw clam p such as 
is used to  stop th e  flow of liqu id  in  ru bber tub ing . 
This m ethod  of squeezing a  soft ru b b e r tu b e  p ro 
duces a positive shut-off. As will be seen from  the

accom panying illu stra tion  th e  soft ru b b er liner is so 
shaped th a t  th ere  is a m in im um  of d isto rtion  
a t  th e  p o in t of com pression, and  being  com pletely 
su rrounded  b y  th e  re in forcing  casting, s ta tic  
p ressures up  to  100 lb. m ay  be safely  used. The 
lin e r is, m oreover, easily  replaceable. These 
valves a re  especially su itab le  in  system s where 
solids are being  carried  in  liquid  stream s, as for 
exam ple in  w a ter co n cen tra tio n  p lants.

M in ing  a n d  I n d u s t r i a l  E q u ip m e n t ,  Ltd.,  
of 11, Southam pton  Row, London, W.C. 1, report 
th a t  new  orders have been received for th e  following 
equipm ent : F o r E ng land  : Two 2 ft. by  4 in., type 
27, screens for sand  to  |  in . and  £ in . ; one 4 ft. by 
5 f t., ty p e  39, screens for foundry  sand  to  § in. 
a t  25 tons pe r h o u r ; one 7 ft. R aym ond a ir 
sep ara tin g  p la n t fo r carb o n a te  of m agnesia to  
100% th rough  100 m esh sieve a t  2,800 lb. pe r hour ; 
one R o-tap  sieve sh ak er an d  one No. 3 Raym ond 
pu lverizer for h y d ra ted  lim e a t  5 tons p er hour 
to  90%  -  200 m esh. Fo r Scotland : one R o-tap  
sieve shaker. F o r Y ugo-Slavia : One R o-tap  sieve 
shaker. F o r F rance : One, ty p e  37, H um -m er
screen for 60 tons pe r h o u r cem ent slu rry  con
ta in in g  40%  m oisture ; one 2-roller R aym ond 
pulverizer for 1 to n  pe r hour oxide of m agnesia 
to  95% - 7 5  ; and  one H ard inge m ill for unnam ed 
du ty .

P e t e r  B r o th e r h o o d ,  Ltd. ,  of P e terbo rough , 
one of th e  associated com panies of A g r ic u l tu r a l  
a n d  G e n e r a l  E n g in e e r s ,  L td . ,  of A ldwych House, 
L ondon, W .C. 2, have  pub lished  a catalogue 
describing th e  B rotherhood R icardo  high-speed 
Diesel engine. This is a v ertica l eng ine which, 
am ong o th e r applications, has been employed for 
d riv ing  R ansom e-R apier-M arion excavators. I t  is 
m ade in  2, 3, 4, 5, 6, and  8 cy linder types, in  powers 
rang ing  from  100 to  400 b.h .p . a t  a  norm al runn ing  
speed of 900 r.p .m . w hich m ay  be increased to  
1,000 r.p .m . fo r d irec t coupling to  a lternators. 
I t  is p a rticu la rly  lig h t in  w eight, th e  s tandard  
300 b.h.p. engine w eighing only  ab ou t 40 lb. per
b .h.p., which w eight m ay  be considerably  reduced 
in  special cases w here such is necessary. The
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single-sleeve valve with, which i t  is equipped is 
claimed to  hav e  m an y  m echanical and  therm o
dynam ical advantages over th e  norm al poppet 
valve in  th a t  i t  allows freedom  in  com bustion 
cham ber design, of which advantage  is tak en  and 
low fuel consum ption  is th e  result.

F r a n c o is  C e m e n t a t i o n  Co., L td . ,  of B entley  
W orks, D oncaster, inform  us th a t  during  M arch 
th ey  com pleted th e  sinking and  lin ing  of a  16 ft. 
finished d iam e te r sh a ft th ro u g h  w ater-bearing  
ground for th e  Coltness Iro n  Co., L td ., a t  K ingshill, 
Scotland, to  th e  final d ep th  of 333 yds. The 
sinking and  lin ing  were carried  o u t by  th e  Francois 
processes. Im m ediate ly  following th e  com pletion 
of th e  sinking th ey  were aw arded th e  con tract for 
th e  excavation  of th e  sha ft bo ttom  headings, and 
th is  w ork is in  progress. T h ey  also inform  us th a t  
th e  la s t stages of th e ir  co n tract w ith  th e  Coltness 
Iron  Co., for th e  cem entation , sinking, and  lining 
of two shafts a t  O vertow n, Scotland, is approaching 
com pletion, th e  shafts being of th e  respective 
d iam eters of 14 ft. and  11 ft. and th ey  will be carried 
to  th e  sam e d e p th  as a t  K ingshill. The con tract 
has also ju s t been secured w ith  Messrs. Lockwood 
and E llio tt for th e  en largem ent of th e ir  10 ft. 
d iam eter sh a ft a t  S h u ttle  E y e  colliery, near 
W akefield, to  14 ft. in  d iam ete r from  th e  surface to  
79 yards, an d  carry ing  i t  deeper to  th e  d ep th  of 
approxim ately  190 yards. P rep ara tio n s for th e  
com m encem ent of th is  w ork are  in  hand .

The  W allw in  C o m p a n y ,  of Saltisford Iro n 
works, W arw ick, have issued a  catalogue of th e ir  
unchokeable pum ps to  which some reference was 
made in  connexion w ith  th e ir  ex h ib it a t  th e  Public 
W orks, Roads and  T ran sp o rt E x h ib itio n  in 
Decem ber last. These pum ps are designed for 
the efficient handling  of w ater-borne sands or 
other solids and  we reproduce here a  photograph 
of th e  in te rio r showing th e  essential p a rt—th e  
impeller (Fig. 1). The blade of th is  im peller is 
so shaped w ith  its  slight tw ist th a t  i t  grips the  
incoming particles before projection and  tends to  
direct all solids and  semi-solids aw ay from  th e  
front-end p late , thus reducing friction and increasing

F ig . 1.

F i g . 2.

efficiency. The im peller is balanced u n d er all 
loads. A nother feature is th e  helical g rit repeller 
illustra ted  in  Fig. 2. This device creates a constan t 
opposing curren t against the  pressure a t  the  packing 
gland which tends to  preserve in e rt liquid there  and 
to  p reven t th e  constan t accum ulation of g rit around 
th e  shaft. These pum ps are m ade in  bo th  
horizontal and vertical types and  m ay be belt- 
driven or d irect coupled to  th e  prim e mover.

H A D FIELD ’S DREDGE PA RTS
Arising ou t of E . J . V allentine’s paper before th e  

In s titu tio n  as abstrac ted  on p. 120 of our F e b ru a ry  
issue, Hadfields, L td ., of Sheffield, w rite  us 
extensively as to  th e  p a rts  which th ey  m ake for 
dredge builders. They p o in t ou t th a t  while 
th e  au th o r of th e  paper ev iden tly  w rites from wide 
practical knowledge of th e  operative  side of th e  
subject, they , as extensive m anufacturers of the  
various steel castings and  forgings which en ter in to  
th e  construction and m aintenance of dredges, 
have opportunities for considering the  tren d  of 
developm ent in th e  design of certain  of the  dredge 
parts, which prom pts them  to  offer a  few com 
m ents in amplification of some of Mr. V allentine’s 
sta tem ents.

I t  m ay be said generally th a t, following the  im petus 
given to  th e  placer dredging ind u stry  by  th e  recent 
phenom enal developm ents in t in  dredging in the  
E ast, coupled w ith the  g reater experience of th e  
dredge engineer in dealing w ith  th e  difficulties 
which present them selves, and th e  skill of the  
m odern m etallurgist in  devising special steel 
to  m eet the  various working conditions, th e  design 
of m any  of th e  p a rts is more or less in  the  s ta te  of 
evolution. This is particu larly  noticeable in  th e  
case of bo ttom  tum blers, the  designs for which 
have been very  num erous, b u t which in  t in  dredge 
practice are now generally circular and in th e  
m ajo rity  of cases in th e  form of some sort of external 
wearing p a r t  m ounted on a  perm anen t centre.

The external wearing p a rt (or parts , as som etim es 
th e  provision against w ear is by  m eans of p lates 
a ttached  to  th e  tum bler by  bolting or riveting) 
is renewable, and  so fa r as i t  goes th e  idea is a good 
one, b u t i t  is understood th a t  no m a tte r  w hat 
device is utilized for fixing th e  p rotective  piece 
or pieces there  is always a tendency  for them  to
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w ork loose. Should th e y  do so and  be in  th e  form 
of plates, th e ir  object is a t  once defeated  as th e y  
are  liable to  eat in to  th e  body of th e  tum bler, 
p roducing w ear th ey  are in tended  to  avoid, while 
should a tu m b le r shell becom e loose, i t  produces 
its own operative  difficulties an d  m ay resu lt in 
stoppage of th e  dredge for tig h ten in g  up. Separate 
w earing p a rts  are therefore always liab le to  be 
a  source of an x ie ty  to  th e  dredge m aster and  m ay 
resu lt in  considerable losses in  tim e  and  expense. 
Fo r th is  reason, th e  a tte n tio n  of certa in  engineers 
has recently  been tu rn ed  to  th e  possib ility  of 
o b ta in in g  a  tum bler body cast in  one piece. 
N a tu rally  th e  m ateria l em ployed m ust be of a 
n a tu re  exceptionally  resis tan t to  w earing action . 
H igh carbon steel, as Mr. V allentine says, has been 
em ployed, b u t i t  is suggested th a t  th e  b est m ate ria l

deal of bum ping  an d  rough usage, and  as these  
are ju st th e  conditions for w hich th is  special steel 
is pa rticu la rly  su itable , i t  is understood  in  p ractice  
to  have proved thoroughly  sa tisfac to ry  fo r p a rts 
of th is  description.

The question  of th e  flare and  shape of th e  bucket 
lip  was n o t sufficiently b rought o u t in  earlier days, 
b u t is carefully borne in  m ind  in  p resen t day 
designs, as also th e  countersink ing  of th e  end rivets 
in  th e  outside of th e  lip . T he firm  hav e  made 
m an y  designs of dredge buckets, b u t w here clay 
has to  be d ealt w ith  th ere  is considerable favour 
for th e  “ open-bowl ” type, w hich fulfils th e  two 
essentials m entioned b y  Mr. V allentine— ability  
to  facilitate  th e  discharge of clay  an d  streng th  
to  s tan d  up to  th e  h ard  digging. T he in te rio r 
of th is  buck et in  section, as illu stra ted  b y  th e

T o p  T u m b l e r  a n d  B u c k e t s  f o r  T i n  D r e d g e .

for th e  purpose is th e ir  p a te n t “ E ra  ” m anganese 
steel, an d  in  view  of his rem ark  th a t  th e  “ B ritish  
founder seems re lu c tan t to  cast one in  solid 
m anganese steel ” i t  m ay  be of in te res t to  no te  
th a t  th ey  have long specialized in  th is  class of 
tu m b le r for h arbour dredge w ork  and  following 
a  dem and from  certa in  d irections, are now producing 
them  as solid castings in  “ E ra  ” m anganese 
steel for m in ing  dredges. The m anufacture  of 
such  tum blers is only possible as th e  resu lt of long 
a n d  specialized experience, b u t only  recen tly  a 
tu m b le r of th is  design as large as 7 ft. d iam ete r 
b y  3 ft. I f  in . w ide over flanges w as supplied, 
g iv ing  some idea as to  w hat can be done.

In  add ition  th ey  are  also p roducing top  tum blers 
w ith  bodies cast solid in  m anganese steel, and  it  
m ay  be th a t  som etim e these also will be generally  
ad o p ted  in  t in  dredge practice , th u s avoiding 
th e  difficulties associated w ith  in d ependen t tread  
p lates. L adder rollers a re  frequen tly  called for 
a n d  these  a re  supplied in  m anganese steel as solid 
castings o r as renew able sleeves. The ladder 

oiler is essentially  a p a r t  w hich comes in  fo r a good

pho tograph  reproduced here, approaches the  
circular in  all d irections m uch in  th e  sam e way 
as th e  o rd in ary  cu linary  basin , so th a t  th ere  are 
no angles or o th e r features to  im pede th e  discharge. 
M any buckets of th is  ty p e  have  been m ade and  
n o th in g  seems to  in d ica te  th e y  a re  fulfilling the  
requ irem ents otherw ise th a n  satisfactorily . A new 
ty p e  of bucket inco rpora ting  m eans for positively 
assisting  th e  discharge of th e  clay b y  hydraulic  
pressure m ay  be heard  of shortly . T he idea  of 
prov id ing  guide vanes on th e  back  of th e  bucket 
to  focus tip p in g  an d  lessen side spill is th o ugh t to 
be a  re la tiv e ly  new  one, b u t buckets of th is  type 
have been m ade. T he effect of locating  th e  spill 
in  th is  m an n er will p robably  be to  increase th e  wear 
on th e  back  of th e  bucket, and  care m ust be tak e n  
to  p rovide against th is , as indeed  i t  is in  all th e ir  
close-connected buckets.

A g reat deal could be w ritte n  on th e  sub ject of 
p ins and  bushes— th e  ty p es  and  shapes of bushes, 
th e  phenom enon of “ flow ” in  bushes, th e  question 
of th e  fixing of th e  p ins, th e  m ost su itab le  m ateria l 
for bo th  p ins and  bushes, e tc ., w hich a re  constan tly
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receiving th e  a tte n tio n  of engineers, and  of the  
m anufacturers of dredge parts . One of th e ir  c lients 
is regularly  using p ins of “ E ra  ” m anganese steel 
of so large (relatively) a  d iam eter as 5 J in . by  
30J in. long, for which from tim e to  tim e repea t 
orders a re  received as necessity arises. T in  dredge 
engineers generally, however, seem to  prefer th e  
nickel chrom e steel, and  th e  tendency  is to  dem and 
increasing hardness w ith  a  view  to  ob tain ing 
g reater life from  th e  pins. The danger in  increasing 
the  hardness is th a t  i t  m ay give rise to  brittleness, 
and  no th ing  is m ore to  be avoided in  a  dredge 
p in  inasm uch as i t  m ay resu lt in  sudden fractures 
and th e  depositing  of th e  s trin g  of buckets in the  
paddock. The ideal p in  has ev iden tly  ye t to  be 
a tta in ed , b u t i t  m ay  be of in te res t to  note th a t, 
by  careful s tu d y  of th e  problem  th ey  have  p ro 
gressed a long w ay in  th e  rig h t d irection , as th ey  
have now a steel— “ H ecla 1 1 6 ”— on th e  m arket 
in which th e  hardness has been m ateria lly  increased 
b u t which possesses th e  requ isite  degree of tough
ness to  elim inate  all fear of breakage under ord inary  
working conditions. As p ins of th is  special steel 
can be supplied a t  a  reasonable price, i t  is hoped 
th a t dredge engineers will find them  of considerable 
assistance in  reducing th e ir  u ltim ate  working 
costs.

METAL MARKETS
C o p p e r .— A fu rth e r reduction  in  th e  price of 

electrolytic copper was m ade by  th e  chief Am erican 
copper in te res ts  early  in  M ay, and  th e  quotation , 
which opened a t  14 cen ts p e r lb. in  New Y ork, 
was m arked  down to  12'50 cents. Subsequently , 
however, i t  was advanced again  to  13 cents, a t 
which level i t  rem ained  th roughou t th e  rem ainder 
of th e  m onth . T he recovery was m ade possible 
by  th e  ex trem ely  heav y  dem and which m anifested 
itself a t  th e  low est level touched, b u t business has 
since becom e m uch q u ie te r. T he copper situ a tio n  
is undoubted ly  h ea lth ie r th a n  i t  was, as th e  big 
Am erican stocks m ust have been reduced som ewhat 
in view  of th e  unprecedently  heavy  sales which have 
been effected. S tandard  copper prices fluctuated, 
b u t recorded a  sm all advance on th e  m onth.

Average price  of S tandard  Cash Copper : May, 
1930, ¿53 5s. ; A pril, 1930, ¿62 3s. 3d. ; May, 
1929, ¿75 2s. 6d. ; A pril, 1929, ¿81 2s. 7d.

T i n .— E xcep t for short-lived rallies, th e  tendency 
of prices on th is  m ark e t was downw ards during  th e  
p ast m on th , and  q u ite  a  su b s ta n tia l fu rth e r loss 
was recorded. T he d isappoin ting  tren d  in  th e  s ta tis 
tica l position  w as obviously responsible for m uch of 
th e  pessim ism  which was ev iden t, as i t  is difficult 
to  tak e  a  cheerful view  of an y  m ark e t w hen, in  
sp ite  of frenzied  efforts on th e  p a r t  of producers 
to  control o u tp u t, surplus stocks pe rsis t in  increasing 
in  an  a larm ing  fashion. Of course, prices look very  
cheap now and  m an y  m ines are certa in ly  finding 
th em  u n rem unerative  so th a t  economic causes are 
likely to  cu rta il production  in  th e  im m ediate fu ture 
m uch m ore efficiently th a n  could ever be  effected 
b y  an  a rb itra ry  decree of th e  T in  Producers’ 
A ssociation. W orld consum ption is fa irly  good, 
a lthough  in  v iew  of th e  set-back to  Am erican 
in d u stry , i t  is n o t as good as i t  w as las t year.

A verage price  of Cash S tandard  T in  : May, 1930, 
¿144 18s. ; A pril, 1930, ¿162 14s. 7d. ; M ay, 1929, 
¿197 12s. 8d. ; A pril, 1929, ¿206 19s. 7d.

L e a d .— The London . lead  m ark e t was fa irly  
firm th roughout May, although th e  best quotations 
w ere n o t m ain ta ined . D esp ite  an  im provem ent in 
C on tinen tal in te res t, th e  general dem and from 
consum ers has only been m oderate  on th e  whole, 
a p a r t  from  short-lived spurts of buying w henever 
p rices looked p a rticu la rly  a ttrac tiv e . Arrivals of 
fresh  m eta l have  been  on a  full scale and  stocks 
bo th  in  official and  p riv a te  warehouses a re  large. 
In  th ese  circum stances, th e  price is only prevented 
from  falling by  artificial support on th e  p a r t  of 
lead ing  in terests, and  although th e  la t te r  m ay  be 
able to  continue these  tac tics successfully, i t  is very 
doubtfu l w hether th e y  w ill be able to  advance th e  
q u o ta tio n  to  an y  ex ten t.

A verage m ean  price of soft foreign lead : May, 
1930, ¿17 16s. 6d. ; A pril, 1930, ¿18 6s. 9d. ; May, 
1929, ¿23 16s. l i d . ;  A pril, 1929," ¿24 11s. lOd.

S p e l t e r .— Prices fluctuated  w ith in  a  m oderate 
compass during th e  p ast m onth , b u t on balance 
showed lit t le  m ate ria l m odification a t  th e  close of 
M ay. S en tim en t was ra th e r  depressed, although the  
dem and  from  th e  brass trad e  ten d ed  to  expand as 
a  resu lt of th e  cheaper price of copper. W orld 
supplies rem ained excessive and  th e  renewed 
efforts to  establish  th e  Spelter C artel m et w ith  b u t 
l it t le  success. U ndoubtedly , how ever, o u tp u t is 
being  affected by  th e  low price and  sooner or la te r  
some so rt of equilibrium  should be  restored  even 
if th e  C artel p ro jec t does n o t m aterialize.

Average m ean price of s p e l te r : May, 1930,
¿16 19s. 8d. ; A pril, 1930, ¿18 Is. l i d . ;  M ay, 
1929, ¿26 13s. 4d. ; April, 1929, ¿26 13s. 8d.

I r o n  a n d  S t e e l .— C onditions on th e  Cleveland 
foundry pig-iron m ark e t becam e worse las t m onth . 
More furnaces were blown out, b u t dem and rem ained 
slack and  surplus stocks were com paratively  heavy. 
M akers, however, declared th a t  th ey  could no t afford 
to  m odify th e ir  quo tations and No. 3 foundry
G.M.B. consequently  rem ained  a t  67s. 6d. p e r ton , 
m inim um . H em atite  was an  easy m arke t, w ith  E ast 
Coast M ixed Nos. priced a t  abou t 74s., b u t a t  th e  
close of th e  m on th  a B ritish  con tract for 175,000 
tons of h em atite  was secured b y  Messrs. Pease and 
P a rtn e rs  for delivery  over five years and th is  m ay 
be expected to  im prove th e  situation . The dem and 
for B ritish  finished iron and steel w as only mediocre, 
b u t prices rem ained  steady . C ontinental steel 
was dull.

A n t i m o n y .—-At th e  close of May, English  regulus 
w as in  stead y  dem and a t  betw een ¿40 and  ¿46 10s. 
Business in  Chinese m ateria l was m oderate, spot 
regulus being quoted  around ¿27 10s. to  ¿28 ex 
warehouse and  sh ipm ent m eta l a t  ¿24 10s. to  ¿24 15s. 
c.i.f.

I r o n  O r e .'—The idle conditions seen in  April 
continued th roughout May. No fresh buying was 
done as cu rren t con tracts a re  p roviding m ore ore 
th a n  ironm asters can cope w ith  and deliveries are 
being delayed everywhere. A considerable num ber 
of b last furnaces have  been blown o u t since th e  
beginning of th e  year and th e  outlook for th e  nex t 
few m onths a t  any  ra te  is fa r  from prom ising. 
Prices are qu ite  nom inal a t  around 20s. c.i.f. for 
b e st B ilbao rubio.

A r s e n i c .— Down to  ¿15 15s. p e r to n  f.o.r. m ines 
is now accepted for 5-ton lots, business being slow.

B i s m u t h .—Considerable C ontinental com petition 
has been seen recently  and  th e  B ism uth  T rust has 
reduced its  official p rice  to  4s. p e r lb. for 5 cwt. lots 
and  over.

C a d m i u m .— D em and, a lthough m oderate , has 
no t m ade such a good showing as in  th e  earlier
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LO N D O N  D A IL Y  M ETA L PR IC E S
Copper, Tin, Zinc, and Lead per Long Ton ; Silver per S tandard  Ounce ; Gold per F ine Ounce.

CO PPER.
TIN .

ZINC
(Spelter).

LEAD. SILV ER.

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 Months. Cash. 3 Months.

May £ s. d. / s. d. £ s. d. £ s. d. £ s. d. £ s . d. £ s. d. £ s. d. £ s. d. d. d. s. d.
12 55 13 9 54 13 9 59 10 0 — 145 10 0 147 6 3 17 12 6 18 7 6 20 0 0 191 1 9 * 84 111
13 53 0 0 57 16 3 61 0 0 59 0 0 150 5 0 151 16 3 17 2 6 18 10 0 20 0 0 1 9 * 191 84 111
14 56 7 6 55 18 9 60 15 0 — 149 3 9 150 18 9 16 10 0 18 5 0 19 15 0 1 9 * 1 9 * 84 111
15 55 7 6 55 1 3 60 15 0 — 147 12 6 149 7 6 16 7 6 17 17 6 19 10 0 19 1 8 » 84 111
10 54 8 9 54 6 3 60 15 0 59 0 0 144 15 0 146 16 3 16 7 6 17 15 0 19 10 0 191 1 9 * 84 111
19 54 0 0 53 16 3 60 15 0 — 143 12 6 145 12 6 16 7 6 17 16 3 19 10 0 181 1 8 » 84 11+
20 53 18 9 53 16 3 61 0 0 60 0 0 141 16 3 143 13 9 16 7 6 17 13 9 19 5 0 1 8 » 183 84 11
21 55 2 6 55 0 0 61 0 0 — 143 17 6 145 15 0 16 15 0 17 16 3 19 5 0 181 i s * 84 111
22 54 10 0 54 8 9 61 0 0 .— 142 11 3 144 11 3 16 17 6 17 17 6 19 5 0 1 8 | i s * 84 114
23 54 2 6 54 2 6 61 0 0 60 0 0 141 1 3 143 1 3 16 17 6 17 18 9 19 10 0 181 1 8 * 84 111
26 54 6 3 54 3 9 61 0 0 .—. 141 18 9 143 18 9 16 15 0 18 2 6 19 10 0 181 1 8 * 84 111
27 53 18 9 53 18 9 61 0 0 60 0 0 143 6 3 145 6 3 16 18 9 18 0 0 19 10 0 181 1 8 * 84 111
28 53 16 3 53 16 3 61 0 0 — 141 3 9 143 2 6 16 16 3 18 0 0 19 10 0 18 1 7 « 84 11
29 53 18 9 54 1 3 61 0 0 — 141 3 9 143 3 9 16 16 3 18 0 0 19 10 0 1 7 * 171 84 111
30 54 1 3 54 1 3 61 0 0 60 0 0 140 13 9 142 13 9 16 15 0 18 0 0 19 10 0 1 7 * 171 84 111

June
2 53 16 3 53 16 3 61 0 0 _ 138 16 3 140 13 9 16 12 6 17 15 0 19 5 0 1 7 * 1 7 * 84 111
3 53 6 3 53 11 3 61 0 0 59 15 0 136 13 9 138 16 3 16 8 9 17 18 9 19 10 0 1 6 * 1 6 * 84 111
4 52 18 9 53 6 3 61 0 0 — 135 2 6 136 18 9 16 7 6 17 17 6 19 10 0 1 5 » 1 5 » 84 111
5 52 16 3 53 1 3 61 0 0 — 137 11 3 139 11 3 16 15 0 17 18 9 19 10 0 131 1 6 * 84 111
6 52 6 3 52 11 3 61 0 0 60 0 0 139 2 6 141 3 9 16 15 0 18 1 3 19 10 0 16* 1 6 * 84 111
9 — — .— — — — — — 1 6 » 161 84 111

10 51 7 6 51 11 3 61 0 0 59 10 0 137 13 9 139 13 9 16 11 3 18 0 0 19 10 0 161 1 6 » 84 111

m onths of th e  y e a r  and  w ith  m ore m eta l offering 
from  Am erica, prices have  eased a  l it t le , th e  value 
a t  th e  beginning of Ju n e  being ab ou t 3s. 8d, to  
3s. 9d. p e r lb.

C o b a l t  M e t a l .— T he official p rice  is still 10s. 
p e r  lb.

C o b a l t  O x i d e s .— A  m oderate  business continues 
a t  th e  una lte red  q u o tatio n s of 8s. p er lb. for black 
an d  8s. lOd. for grey.

C h r o m i u m .— A round 2s. 6d. p e r lb. represen ts 
th e  cu rren t value, dem and  being fa irly  good.

T a n t a l u m .— Only v e ry  lim ited  q u a n titie s  are 
changing hands, and  q u o tatio n s v a ry  betw een 
¿40 and  ¿50 p e r  lb.

P l a t i n u m .— L eading  producers hav e  a rrived  
a t  a  te n ta tiv e  agreem en t regarding prices, which 
a re  s tead y  a t  ¿8  10s. to  ¿8 15s. p e r oz. for refined 
m etal.

P a l l a d i u m .— V ery lit t le  in te res t has been  d is
p layed  in  th is  m eta l and  q u o tatio n s are easier on th e  
m o n th  a t  ab o u t ¿4 10s. to  ¿5 p e r  oz.

I r i d i u m .— The recen t w eakness of th is  m ark e t 
has led  to  concerted action  on th e  p a r t  of th e  
p rincipal sellers and  prices have  been advanced 
sh arp ly  to  ¿41 10s. p e r oz. for sponge an d  powder.

O s m i u m .— Q uite a  good dem and has been seen, 
and  q u o ta tio n s a re  firm er a t  ¿14 5s. to  ¿15 pe r oz.

T e l l u r i u m .— Q uotations are wholly nom inal 
in  th e  absence of business a t  ab o u t 12s. 6d. to  15s. 
p e r lb.

S e l e n i u m .— Prices keep ve ry  steady  a t  7s. 8d. 
to  7s. 9d. p e r  lb. ex w arehouse L iverpool, th e  volum e 
of dem and  rem ain ing  fa irly  good.

M a n g a n e s e  O r e .— Business has been  a t  a  s ta n d 
still during  recen t weeks, no in te re s t being  shown 
by  users, who are  v ery  well covered by  cu rren t 
con tracts. Sellers ask  around  Is. l jd .  p e r  u n it 
c.i.f. for b e s t In d ian  ore and  Is. 0£d. to  Is. Id . c.i.f. 
for washed Caucasian.

A l u m i n i u m .— T his m ark e t has been  som ew hat 
featureless in  th e  absence of an y  appreciable d em an d , 
an d  prices are unchanged a t  ¿95, less 2% , delivered, 
for ingo ts an d  bars. I t  is in te res tin g  to  note, 
how ever, th a t  serious a tte n tio n  is being devoted  to

th e  estab lish m en t of a local p roducing  in d u stry  in 
Jap an .

S u l p h a t e  o f  C o p p e r .— A q u ie t business has been 
passing  a t  a round  ¿24 10s. to  ¿25 p e r  to n , less 
5% , for English.

N i c k e l .— L ead ing  in te re s ts  con tinue  to  quote 
¿170 to  ¿175 p e r  ton .

C h r o m e  O r e .— D em and h as n o t been  p a rticu 
larly  b risk , b u t sellers a re  firm ly m ain ta in in g  prices 
a t  ¿4 2s. 6d. to  ¿4  7s. 6d. p e r  to n  c.i.f. for good 
average 48%  ore.

Q u i c k s i l v e r .— U n til q u ite  re ce n tly  th e  m arke t 
wore a v ery  depressed  appearan ce , b u t la tterly  
stocks here  have  declined an d  w ith  first hands quite 
firm in  th e ir  ideas q u o ta tio n s hav e  im proved to 
ab o u t ¿22 15s. to  ¿23 p e r  b o ttle  ex  w arehouse, full 
te rm s, for spo t m ate ria ls .

T u n g s t e n  O r e .— T here  has b e en  a n  alm ost 
en tire  absence of in te re s t  on th e  p a r t  of buyers, and 
th e  drop in  silver has ten d ed  to  aggrava te  th e  down
w ard  ten d en cy  of prices. T here  a re  now sellers of 
forw ard sh ip m en t from  C hina a t  ab ou t 22s. per 
u n it c.i.f., w ith  buyers som ewhere ab ou t 21s. 6d.

M o l y b d e n u m .— Q uota tions a re  none too clearly 
defined, buyers being  ve ry  lukew arm . Values are 
in  th e  neighbourhood of 32s. 6d. to  35s. p e r  u n it
c.i.f. for 80 to  85%  concentra tes .

G r a p h i t e .— A m odera te  enq u iry  is reported  for 
M adagascar 85 to  90%  raw  flake a t  around  ¿25 
to  ¿27 p e r to n  c .i.f., b u t Ceylon lum ps are  ra th e r 
neglected a t  ab o u t ¿24 to  ¿25 c.i.f.

S i l v e r .— The silver m ark e t during  M ay becam e 
a lm ost com pletely dem oralized. O n M ay 1 spot 
bars stood a t  19Jd. and  although  d u ring  th e  early  
p a r t  of th e  m o n th  qu o ta tio n s only  lost a lit t le  ground 
due to  absence of in te re s t on  th e  p a r t  of buyers, 
d u ring  th e  la t te r  half, h eav y  selling pressure from 
C hina, coupled w ith  selling from  Am erica, the  
C ontinen t and  to  a  lesser e x te n t In d ia  as well, 
forced prices dow n to  a  fresh low record  of 17T7Bd. 
a t  w hich level spo t bars closed on M ay 31. E ven  
a t  th is  figure, how ever, th e  m ark e t wore an y th in g  
b u t  a hopeful appearance.
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STATISTICS
PRODUCTION OF GOLD IN  T H E  TRANSVAAL.

R a n d .
E l s e 

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

Oz. Oz.
May, 1929 ............................ 858,991 38,607 897,598J u n e ....................................... 821,352 34,677 956,029
. M y ....................................... 853,370 36,110 889,480A u g u st................................... 850,952 38,649 889,601Sep tem ber............................ 814,707 34,846 849,553O c to b e r ................................ 853,609 35,081 888,690N o v em b er............................ 827,952 33,641 861,593December ................... .. 813,574 37,560 851,134
January , 1930...................... 848,245 34,556 882,801F e b ru a ry .............................. 783,086 35,102 818,188
March ................................... 852,089 37,281 889,370
April ..................................... 831,996 36,610 868,606
May......................................... 876,839 39,320 916,213

TRANSVAAL GOLD OUTPUTS.

A p r i l . M a y .

Treated
Tons.

Yield
Oz.

Treated
Tons.

Yield
Oz.

B ra k p a n .......................... 84,500 £134,034 86,000 £140,955
City Deep ...................... 93,000 25,063 102,000 26,534
Cons. Main R e e f ........... 56,500 20,483 61,000 22,061
Crown Mines................... 229,000 74,349 250,000 78,982
D ’rb’n Roodepoort Deep 40,200 13,638 41,500 14,406
East Rand P.M ............... 145,500 39,795 155,500 42,644
Geduld.............................. 82,500 26,224 86,000 27,290
Geldenhuis D e e p ........... 64,500 15,303 70,800 16,031
Glynn’s Lydenburg . .  . 6,300 2,196 6,800 2,145
Government G.M. Areas 194,000 £377,066 212,000 £405,541
Kleinfontein ................. 52,000 11,397 52,400 11,168
Langlaagte E sta te  . . . . 77,000 £114,957 82,000 £118,644
Luipaard’s V le i ............. 26,300 6,426 28,300 7,118
Meyer and Charlton . . . 17,200 £19,816 17,700 £19,656
Modderfontein New. . .  . 149,000 71,173 160,000 74,317
Modderfontein R ......... 67,500 24,012 71,500 24,405
Modderfontein Deep . . 42,800 22,354 45,900 23,934
Modderfontein E ast . . . 66,500 19,496 69,500 20,259
New State Areas . . . . 75,000 £151,991 79,000 £158,560
Nourse ............................ 59,500 18,668 62,400 18,179
Randfontein ................. 195,000 £214,305 226,000 £235,252
Robinson D e e p ............. 137,000 35,859 146,000 37,474
Rose D e e p ...................... 57,000 12,468 62,000 13,457
Simmer and J a c k ......... 73,300 20,785 78,500 21,116
S p rin g s ............................ 66,000 £139,273 72,500 £150,552
Sub N ig e l ........................ 28,700 23,680 29,900 25,234
Transvaal G.M. Estates 14,450 4,325 15,434 4,955
Van Ryn ........................ 40,500 £40,791 67,000 £107,276
Van Ryn Deep ............. 64,000 £102,S56 42,000 £42,479
West Rand Consolidated 88,500 £99,461 92,000 £104,889
West S p rin g s ................. 65,000 £75,102 69,500 £79,929
Witw’tersr’nd (Knights) 53,000 £50,780 57,000 £54,607
W itwatersrand Deep . . 38,000 11,347 43,500 13,457

COST AND P R O F IT  ON T H E  RAND, Etc.

Compiled from official s tatistics published by the Transvaal 
Cham ber of Mines.

Tons
milled.

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working
profit.

s. d. s. d. s. d. £
March, 1929.. 2,581,600 28 3 20 0 8 3 1,062,331
April ............. 2,606,420 28 1 19 11 8 2 1,068,103
M ay................. 2,694,610 28 0 19 10 8 2 1,100,461
J u n e ............... 2,543,550 28 3 19 10 8 b 1,065,191
J u ly ............... 2,649,560 28 1 19 8 8 b 1,112,246
A u g u st........... 2,661,800 28 1 19 9 8 4 1,111,834
September . . . 2,530,370 28 2 19 10 8 4 1,056,839

2,058,100 28 1 19 8 8 5 1,115,744
2,559,450 28 3 19 11 8 4 1,071,199
2,528,000 28 3 19 11 8 4 1,058,231
2,618,600 28 2 19 9 8 5 1,103,718
2,421,100 28 5 20 0 8 5 1,019,482
2,663,820 28 1 19 8 8 0 1,121,216

A p ril............... 1,084,504

NATIVES EM PLOYED IN T H E  TRANSVAAL MINES.

G o l d
M i n e s .

C o a l

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

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

May 31, 1929 ........... 195,733 15,852 5,473 217,058
June 30 ................... 192,595 15,928 5,029 213,552
Ju ly  31 ......... 190,031 15,914 4,845 210,790
August 31 ............... 190,062 15,867 5,071 211,000
September 30 ......... 190,567 15,733 4,814 211,114
October 31 ............... 189,739 15,533 4,555 209,827
November 3 0 ........... 186,941 15,320 4,561 206,822
December 31 . . . . . . 184,280 15,326 4,811 204,417
January  31, 1930 . . 190,663 15,288 5,889 211,840
February 28 ........... 196,752 15,495 6,584 218,831
March 31 ................. 200,134 15,350 7,002 222,386
A pril 30 ................... 202,434 15,109 5,565 223,108
May, 31 ................... 202,182 15,028 5,340 222,550

PRODUCTION OF GOLD IN  RHODESIA.

1927 1928 1929 1930

oz. oz. oz. oz.
Januar} '................... 48,731 51,356 46,231 46,121
F ebruary ............... 46,461 46,286 44,551 43,385
M a rc h ..................... 50,407 48,017 47,388 45,511
A pril ..................... 48,290 48,549 48,210 45,806
May ............. .......... 48,992 47,323 48,189 .—
Ju n e .......................... 52,910 51,762 48,406 —
Ju ly  ........................ 49,116 48,960 46,369 —
A ugust...................... 47,288 50,611 46,473 —
Septem ber............... 45,838 47,716 45,025 .—
O ctober ................. 46,752 43,056 46,923 —
November ............. 47,435 47,705 46,219 —
D ecem ber............... 49,208 44,772 46,829 —

RHODESIAN GOLD OUTPUTS.

A p r i l . M AY.

Tons. Oz. Tons. Oz.

Cam and M o to r .............
Globe and Phcenix . . .
Lonely R e e f ...................
Luiri Gold .....................
Rezende ..........................
Sherwood S tar .............
W anderer Consolidated

24.000 
6,008 
5,600 
1,427 
6,400 
5,000

15.000

11,078
5,748
3,903

£3,364
2,714

£12,476
3,854

24,000
6,062
6,000

6,400
5,000

15,800

11,055
5,451
3,831

2,712
£13,980

4,075

W EST AFRICAN GOLD OUTPUTS.

A f R IL . M a y .

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

Tons.
7,322

10,648
9,400

Oz.
£13,009

12,162
£15,872

Tons.

10,555
9,600

Oz.

12,251
£15,922

AUSTRALIAN GOLD OUTPUTS BY STATES.

W estern
Australia. Victoria. Queensland.

Oz. Oz. Oz.
May, 1929 .................................... 28,026 3,018 493
J u n e ............................................... 33,139 2,368 465
J u l y ............................................... 28,086 1,421 1,203
August ......................................... 37,032 2,178 567
September .................................. 32,751 1,739 381
O c to b e r ........................................ 35,445 -- 789
N o v em b er.................................... 28,460 -- 473
December .................................... 33,650 1,459 1,636
January , 1930 ............................ 25,472 952 209
F e b ru a ry ...................................... 31,307 1,354 350
March .......................................... 27,946 -- 382
A pril ............................................. 36,652 -- --
May ............................................... 32,967 -- ■--

AUSTRALASIAN GOLD OUTPUTS.

A p r i l . M a y .

Tons Value £ Tons. Value £

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

5,282
3,100
6,501
9,232
6,157

13,462
8,360

15,0861

7,301 
5,596 

15,604 
24,160 
21,238 
12,939 
14,350 

1 5,163* 
I 28,700+

5,358
4,000
7,029
9,176

13,522
8,S74

8,538
7,158

16,857
24,029

13,934 
15,555

{ =
* Oz. gold. f  Oz. silver. + To May 3.
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GOLD OUTPUTS, KOLAR D ISTRICT, IN D IA .

A p r i l .* M a y .

Tons Total Tons Total
Ore Oz. Ore Oz.

B alaghat .................... — — 4,150 1,954
Champion R e e f ......... — •— 8,900 5,834
M ysore.......................... — — 17,239 8,387
N undydroog ............. ■—. — 12,011 7,508
Ooregum .................... — — 13,500 6,036

* S trike a t  the mines.

M ISCELLANEOUS GOLD, SILV ER, 
OUTPUTS.

AND PLATINUM

A p r i l . M a y .

Tons Value £ Tons Value £

Chosen Corp. (Korea) . . . 9,440 12,340 __ --
Frontino & Bolivia (C’lbia) 2,110 7,857 2,500 8,250
Lena (S ib e r ia )................... — 4,200 ----- -----
Lydenburg P lat. (Trans.) . 3,350 614#> 3,650 778p
Marm a) ito (Colombia) . . . 900 8,043 920 5,739
F re sn illo .............................. 84,588 55,293rf ----- -----
O nverwacht Platinum  . . . 2,862 286p 3,050 376p
O riental Cons. (Korea) . . 19,320 97,560d --- 91,500i
St. John del Rey (Brazil). — 39,500 -- 46,000
S anta G ertrudis (Mexico) . 44,257 112,775d

d. Dollars, p  Oz. platinoids.

PRODUCTION O F T IN  IN  FED ER A TED  MALAY STATES. 
E stim ated  a t 70% of Concentrate shipped to  Smelters. Long Tons.
Ju ly , 1929 . 
August 
Septem ber . 
O ctober . . .  
N ovember . 
December .

5,802 January , 1930 ........... 6,128
5,610 F e b ru a ry .................... 4,768
5,332 M arch .......................... 5,763
5,966 A p r il ............................ 5,407
6,135 May ............................ 6,043
5,849 J u n e ............................ -----

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

Mar. A pril May.

83* 101* 95*
24 29 27
17 50 63
26 29 42
m 62* 62*
m 89* 51
26f 29* 29*
17t 40* 38
23 28 31
40 83 69
43 50 90

109 116 106
30 28* 25
33 33 36
20 21 24
29* 18 29*
62 70 65
12 29 22
14* 15* 15*
34* 45* 36
66 42 72*

113 119 119
18 24 13*

226 225 225
65* 42 85*
45 48 45

190 178* 173
59* 56* 71*

9* 9* 9
28 46 48
90 90 90
30 30 45
4 0 | 50* 108
24 24 23

160* 154* 154*
80* 89* 98*
50 60 81
45 45 45
18* 41 12*
77* 77* 83*
19 36 48
33 30 27
10* 43 45*
48 42 36
36 51 57
36* 41* 51
71 72 69

Ayer H itam  ...............
B atu C a v e s .................
Changkat ....................
C henderiang.................
Gopeng ........................
H ongkong Tin ...........
Id ris  H ydraulic .........
I p o h ..............................
Jelapang ........................
Kam par Malaya
Kampong L a n ju t -----
K am unting ...............
K ent (F .M .S .).............
Kepong..........................
K in t a ............................
K in ta  K e lla s ...............
Kuala K a m p a r ...........
Kundang ......................
L ahat ............................
L aru t T in fie ld s ...........
M alaya Consolidated .
M alayan T i n ..............
Meru ............................
Pahang ........................
Penaw at .....................
Pengkalen ............... .
Petal in g ......................
Rahm an .....................
R am butan  ...............
R an tau  ......................
R a w a n g ......................
Rawang Concessions
Renong ......................
Selayang......................
Southern Malayan . .  
Southern Perak . . . .  
Southern Tronoh . . .
Sungei B e s i ...............
Sungei K inta ...........
S iingeiW ay .............
Taiping ......................
T a n jo n g ......................
Teja M a la y a .............
Tekka ........................
Tekka-Taiping...........
T e m o h ........................
Tronoh ......................

OUTPUTS OF N IG ERIA N  T IN  M INING COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

Mar. A pril May.

A m ari ........................................... 5 6 _
A nglo-N igerian............................ 84 83* 94
Associated T in M ines.................. 200 200 200
B aba R iv e r ................................... 5 12 16*
B atura M onguna.......................... 2 U 1*
B is ic h i ........................................... 95 65 65
D affo................................................ 3 —. —
Ex-Lands ..................................... oo 50 —
F ila n i .............................................. 11 2* 2*
J a n  ta r ............................................. 35 26
J o s .................................................. 22* 17* —
Juga Valley ................................. 16 16 20
Junction  ....................................... 6 5 6
K aduna ....................................... 25* 37 —■
K aduna Prospectors.................... 21* 23 —
K a s s a ............................................. 15* 15* 27
London Tin ................................ 220 220 220
Lower B is ic h i.............................. 5* 4* —
N a ra g u ta ....................................... 20 26* —
N araguta D u r u m i ...................... 13* 16* —
N araguta Extended .................. 4 4 8
N araguta K a r a m a ...................... 17* 23 —
N araguta K o r o t .......................... 10 9 —
Nigerian C onsolidated............... 18 18 18
Offin R iver..................................... 7 8 8
Ribon Valley .............................. 16* 21* 20
South Bukeru A r e a s .................. 10 13 10
Tin F ie ld s ..................................... 4* 6* —
Tin Properties ............................ 19 17 13
United T in  A re a s ........................ 21 21 23
Y arde K erri ................................ 10 10

OUTPUTS OF O TH ER  T IN  M ININ G  COMPANIES. 
I n  L o n g  T o n s  o f  C o n c e n t r a t e .

Mar. April. May.

Anglo-Burma (B urm a)............... 13* 12* _
Aramayo Mines (B o liv ia ) ......... 183 273 205
Bangrin (Siam) ........... .............. 61* 48* 53*
Berenguela (B o liv ia ) ................. ■—■ — —
Consolidated Tin Mines (Burma) 100 94 77
E ast Pool (Cornwall) ............... 82* 82* —
Fabulosa (B o liv ia)...................... 147 158 112*
Geevor (Cornw all)....................... 75 65 60
J a n  ta r  (Cornwall) ...................... 31 28* —
Kagera (U ganda)........................ 28 28 28
N orthern T a v o y .......................... 30 54 45
P atino ............................................. — 1,602 —
Polhigey (C ornw all).................... 32 26 23*
San Finx (S p a in ) ........................ 16** 30** —
Siamese Tin (S ia m ) .................... 153 122* 146*
South Croftv (C ornw all)........... 65 62* 64*
T avovT in  (B u rm a).................... 20 20 20
Theindaw (Burma) .................... 6 10 10
Tongkah H arbour (S iam )......... 60 62 67
Toyo (Japan)................................ — — —•
W heal K itty  (Cornwall)............. 40 38* 40
Zaaiplaats ................................... 30 — —

♦ Tin and W olfram.
COPPER, LEAD, AND ZINC OUTPUTS.

April. May.

Broken H ill South . . . . /T o n s  lead conc. . .  
1 Tons zinc conc. . .

5,058
4,318

5,188
4,775

Burm a Corporation . . . /  Tons refined lead. 
\  Oz. refined silver

6,420
610,561

6,420
607,645

Bwana M’K ubw a........... Tons copper oxide 587 546
4,279

220
4,283

224Indian C o p p e r ............... Tons.copper . . . .
M essina............................ Tons copper . . . . 515 641
M ount L y e l l .................. Tons concentrates 3,1191 —
N a m a q u a ........................ Tons copper . . . . 171 —
N orth Broken H ill......... /  Tons lead conc. . .  

\  Tons zinc conc. . .
7,030
5,950

Poderosa ........................ Tons copper o r e . . 843 784
Rhodesia Broken H ill . f Tons le a d .............

1 Tons slab zinc . . . 1,605 1,635
San Francisco Mexico . j Tons lead conc. . .  

1 Tons zinc conc. . .
3,669
3,460

4,050
3,639

Sulphide Corporation . . J Tons lead conc. . .  
1 Tons zinc conc. . .

1,775§
2,318§

1,912*
2,467*

T e tiu h e ............................ J Tons lead conc. . .  
I Tons zinc conc. . .

1,162
2,522

1.129
2,330

Union M in iè re ............... Tons copper . . . . — —

Zinc Corporation ......... J Tons lead conc. . .  
1 Tons zinc conc. . .

4 ,922) 
4 ,113t

5,034
4,327

t  Four weeks to  May 3. + Four weeks to  A pril 23.
§ Four weeks to  A pril 19. * F our weeks to  May 17.
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IM PORTS OF ORES, METALS, ETC., INTO U NITED  KINGDOM

March. April.
Iron O r e ........................
Manganese O re................. 507,1&5 

31,951
456,048

18,583Iron and S te e l ................. 280,292 234,806Copper and Iron P y r i t e s ......... 52,563 26,967
Copper Ore, M atte, and Prec. . 2,361 3,164Copper M e ta l........................ 11,693 12,290
Tin Concentrate ...................
Tin M e ta l............................ 4,412

1,244
8,178
1,521

Lead Pig and S heet................... 26,388 30,924
Zinc (Spelter) ............................ 12,389 10,491
Zinc Sheets, e tc........................... 2,447 2,820
A lum inium ................................... 1,947 2,352M ercury......................................... 36,848 114,622
Zinc O x id e .................................. 1,132 906
W hite L e a d ................................ 14,914 11,874
Red and Orange L e a d ............. . .C w t.. .. 5,340 4,746
Barytes, ground ........................ 52,185 37,396
Asbestos ....................................... 1,952 1,916
Boron Minerals , , .  ................. 746 956
B o r a x ........................................... 26,570 12,929
Basic Slag .................................. 3,525 4,663
Superphosphates ................... 28,315 21,427
Phosphate of L im e ................... 51,841 32,747
Mica ............................................. 206 275
Sulphur ....................................... 4,379 9,801
N itrate of S o d a .......................... . .C w t.. . . 51,313 83.338
Potash Salts .............................. 532,019 341,092
Petroleum : Crude ................... 54,526,253 30,407,223

Lam p O i l ............. 22,504,389 15,182,215
Motor S p irit . . . . 76,884,487 75,237,607
Lubricating Oil .. 10,563,442 10,196,042
Gas O i l ................. 13,716,416 6,228,706
Fuel Oil ............. 24,832,207 43,514,258

Asphalt and Bitum en ............. 7,741 21,113
Paraffin W a x .............................. . .C w t.. . . 126,188 120,531
T u rp e n tin e .................................. . .Cw t.. . . 12,834 13,589

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

Mar. April. May.

A nglo-Ecuadorian .......................... 17,978 17,416 17,168
Apex T r in id a d ................................ 31,010 35,770 33,400
A tto c k ............................................... 2,855 2,282 2,115
British B u rm a h .............................. 5,559 5,198 5,268
British Controlled............................ 34,376 32,083 30.034
Kem M e x ......................................... 821 789 712
Kern River (Cal.) .......................... 2,564 3,951 3,401
Kem Romana ................................ 3,940 2,998 2,813
Kem T rin idad .................................. 5,368 6,410 5,990
Lobitos ............................................. 28,497 29,229 28,023
P hoen ix ............................................. 45,263 44,544 53,156
St. Helen’s P etro leum ................... 6,796 5,495 5,780
Steaua R o m a n a .............................. 75,610 73,310 82,410
Tampico ........................................... 3,331 3,202 3,131
Trinidad Leaseholds........................ 44,450 32,550 31,550
Venezuelan Consolidated............... 3,427 1,495 1,626

QUOTATIONS O F O IL COMPANIES SHA RES. 
Denom ination of Shares £1 unless otherwise noted.

May 9, 
1930.

I une 10, 
1930.

£ s. 
3 14

d.
0

£  s. 
3 14

d.
9

17 6 16 3
2 10 0 2 5 0
1 7 3 1 6 9
4 1 9 4 5 0
1 3 3 1 1 0
1 7 6 1 5 0

5 9 5 3
4 6 4 0

4 4 3 4 7 6
5 3 o 0

2 6 3 2 1 3
13 0 12 3
12 3 12 3
11 6 11 6

33 0 0 32 11 3
4 13 9 4 13 9

10 0 0 10 0 0,, ,, 0 /o r re i .  Vfc-io/.........
8 9 8 9

3 2 6 2 17 6
6 6 6 6

V.O.C. H o ld in g ..................................................... 2 15 6 2 16 3

P R I C E S  O F  C H E M IC A L S .  June 6.
These quotations are not absolute ; they vary according to 

quantities required and contracts running.
( s. cl.

Acetic Acid, 4 0 % ............................................... . per cwt. 1fi fi
8 0 % ............................................... 1 1fi fi

,, G la c ia l.......................................... . per ton fifi 0 0
Alum ............................................................... 8 10 0
Alumina, Sulphate, 17 to  18% ..................... 6 15 0
Ammonia, A n h y d ro u s ...................................... . per lb. 10

,, 0 • 880 s o lu t io n ................................ 15 10 0
,, Carbonate ...................................... 27 10 0
,, N itra te ............................................ 24 0 0
,, Phosphate ...................................... 40 0 0
,, Sulphate, 20-6%  N ........................

A ntim ony, T a rta r Em etic ..............................
10 2 0

. per lb. 10?
,, Sulphide, Golden .........................

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

. per ton 15 15 0
Barium, Carbonate, 94% ................................ 5 10 0

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

Benzol, standard m otor .................................. . per gal.
5 0 0

1 7
Bleaching Powder, 35% Cl............................... . per ton fi 15 0
B o ra x .................................................................... 18 10 0
Boric A c id ........................................................... 22 0 0
Calcium Chloride .............................................. 5 5 0
Carbolic Acid, crude 6 0 % ................................ 2 5

,, ,, crystallized, 40° .....................
Carbon D isu lp h id e ............................................

. per lb. 7+

. per ton 24 0 0
Citric A c id ........................................................... . per lb. 1 fi,?
Copper S u lp h a te ................................................. . per ton 24 10 0
Cresylic Acid, 97-99% .................................... . per gal. 2 0
Creosote Oil (f.o.b. in Bulk) ............................ 44
Hydrofluoric Acid ............................................. . per lb. fi
Iodine .................................................................. . per oz. 1 0
Iron, N i t r a te ....................................................... . per ton (i 0 0

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

1 15 0
3fi 15 0

,, N itrate ..................................................... 20 10 0
,, Oxide, L i th a rg e ...................................... 33 10 0
,, W hite ....................................................... 42 0 0

Lime, Acetate, brown ...................................... 7 5 0
grey, 80% ..............................

Magnesite, C a lc in ed ..........................................
15 0 0
9 10 0

Magnesium, C h lo rid e ........................................ 0 15 0
,, Sulphate, comml..........................

M ethylated S p irit 64° In d u s tr ia l ...................
3 15 0

. per gal. 1. 9
N itric Acid, 80° Tw............................................ . per ton 21 0 0
Oxalic Acid ....................................................... . per cwt. 1 12 0
Phosphoric A c id ................................................. . per ton 29 15 0
Pine Oil.................................................................. 42 10 0
Potassium Bichromate .................................... . per lb. 43

,, Carbonate ...................................... . per ton 25 0 0
,, Chlorate .......................................... 2(1 5 0

Chloride 80% ................................ 0 15 0
,, E thyl X anthate ................. per 1,016 kilos 55 15 0
,, H ydrate (Caustic) 90% ............... . per ton 31. 0 0
,, N itrate, refined................................ 21 0 0
,, P e rm an g an a te ................................ . per lb. 53
,, Prussiate, Yellow ......................... fi?

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

Sodium Acetate .................................................

1 8
. per ton 11 0 0

10 0 0
,, Arsenate, 45% .................................. 2fi 0 0
,, Bicarbonate ........................................ 10 10 0
,, Bichromate ........................................ . per lb. 33
,, Carbonate (Soda Ash) ................... . per ton fi 0 0
,, ,, (Crystals) ..........................
,, C h lo ra te .................................................

5 5 0
24 10 0

,, Cyanide, 100% NaCN b a s is ............. . per lb. 7
,, E thyl X a n th a te ........................per 1,016 kilos 53 5 0

H ydrate, 76% .................................... . per ton 14 10 0
,, Hyposulphite ...................................... 0 0 0
,, N itrate, 96% ...................................... 10 2 0
,, Phosphate, com ml................................ . per cwt. 11 0
,, P russiate................................................. . per lb. 4f
,, S ilic a te ................................................... . per ton 9 10 0
,, ,, (liquid, 140° Tw.) ...................
,, Sulphate (Glauber’s S alt)...................

8 10 0
2 12 fi

,, ,, (Salt-cake) ..........................
,, Sulphide ...............................................

2 15 0
10 0 0

,, Sulphite, pure ....................................
Sulphur, Flowers ...............................................

per cwt. 14 0
per ton 12 0 0

Roll ..................................................... 10 0 0
Sulphuric Acid, 168° Tw................................... 5 7 fi

,, ,, free from Arsenic, 144° Tw. 
Superphosphate of Lime, 33% .....................

4 0 0

per lb.
3 0 0

Tartaric Acid ..................................................... 1 14
Turpentine ......................................................... per cwt. 2 1 fi
Tin Crystals ................................................... per lb. 1 2
Titanous Chloride ............................................ 10
Zinc Chloride ..................................................... per ton 12 0 0
Zinc Dust ........................................................... 27 10 0
Zinc Oxide ......................................................... 30 0 0
Zinc Sulphate....................................................... ,, 10 10 0
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SHARE QUOTATIONS
Shares are £1 par value except where otherwise noted.

GOLD AN D S IL V E R :
SOUTH A FR IC A :

Brakpan ..................................................
C ity Deep .............................................
Consolidated Main Reef ...................
Crown Mines (10s .) ..............................
Daggafontein .......................................
D urban Roodepoort Deep ...............
E ast Geduld .........................................
E ast Rand P roprietary  (1 0 s .) ...........
G eduld......................................................
Geldhenhuis Deep ..............................
G lynn’s Lydenburg ............................
G overnm ent Gold Mining Areas (5s.)
Langlaagte E sta te  ..............................
Meyer & Charlton ..............................
M odderfontein New (1 0 s .) .................
M odderfontein B (5s.) ........................
M odderfontein Deep (5s.) .................
M odderfontein E a s t ............................
New S ta te  Areas ................................
Nourse ....................................................
Randfontein .........................................
Robinson Deep A (Is.) ......................

„  B ................................
Rose D e e p .............................................
S im m er & Jack  (2s. 6d .) ......................
S p r in g s ....................................................
Sub Nigel (10s.) ...................................
Van Ryn ...............................................
Van Ryn Deep .....................................
Village Deep .........................................
W est Rand Consolidated (10s.)
W est S p r in g s .........................................
W itw atersrand (K night’s ) .................
W itw ateisrand Deep ..........................

R H OD ESIA  :
Cam and M otor ..................................
G aika ......................................................
Globe and Phoenix (5 s .) ......................
Lonely Reef .........................................
M ayfair ..................................................
R e z e n d e ..................................................
Sham va ..................................................
Sherwood S t a r r .....................................

GOLD COAST.
A shanti (4s.) .........................................
T aquah and Abosso (5s.) ...............

AUSTRALASIA :
Golden Horseshoe (4s.) W .A..............
G reat Boulder P ropriet’y (2s.), W.A. 
Lake View and S tar (4s.), W.A. . .  .
Sons of Gwalia, W .A............................
South Kalgurli (10s.), W .A.................
W aih i (5s.), N .Z.....................................
W iluna Gold, W .A.................................

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

AMERICA :
Camp Bird (2s.), Colorado ...............
E xploration (10s.) ..............................
F rontino  and Bolivia, Colombia . .  .
Mexican Corporation, M ex ico ...........
Mexico Mines of E l Oro, Mexico . . .
Panam a Corporation ...................
St. John del Rey, B r a z i l ....................
S anta G ertrudis, M exico......................
Selukwe (2s. 6d.), B ritish  Columbia

M ISCELLANEOUS :
Chosen, Korea .....................................
E die (5s.), New G uinea........................
Lena Goldfields, R u s s ia ......................

C O P P E R :
Bw ana M’Kubwa (5s.) R hodesia-----
Esperanza Copper, Spain .................
Ind ian  (2s.) ...........................................
Loangwa (5s.), R h o d e s ia ...................
L u iri (5s.), Rhodesia ..........................
Messina (5s.), T ransvaal ...................
M ount Lyel.l, T a sm a n ia ......................
N am aqua (¿2), Cape P rovince...........
N ’Changa, Rhodesia ..........................
R hodesia-K atanga................................
R io T in to  (£5), Spain ........................
R oan Antelope (5s.), Rhodesia 
Tanganyika, Congo and Rhodesia . .  
Tharsis (£2), S p a in ..............................

May 9, June  10,
1930. 1930.

£. s. d. £ s. d.
2 19 41 2 13 6

6 0 5 9
15 3 14 9

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

10 6 10 6
1 16 9 1 19 0

9 9 10 3
3 8 9 3 10 0

6 3 6 3
2 6 2 6

1 15 0 1 15 0
1 4 0 1 3 0

10 6 13 0
4 3 0 4 1 6

14 3 14 3
1 5 6 1 5 3
1 6 3 1 7 6
1 15 0 1 16 0

9 0 8 6
6 0 6 6

16 9 16 0
8 3 8 6
4 3 4 3
2 6 2 4

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

6 6 8 0
1 11 9 1 12 0

2 9 2 9
5 9 6 3

14 3 13 0
9 0 9 0
3 6 3 0

1 1 3 1 1 3
3 6 3 0

14 0 13 9
17 6 18 9
10 0 10 0

1 3 9 1 4 6
1 9 1 6

1 0 0 18 0

1 11 3 1 9 6
2 6 2 6

2 6 2 6
1 6 1 6

11 3 12 6
1 3 1 9

13 0 13 0
14 3 13 0
17 3 18 0

3 0 2 0
7 0 7 6

10 3 10 3
15 0 15 3
4 9 5 3

1 0 9
6 0 5 9
7 6 11 6
6 9 5 0
1 6 1 9

16 3 15 9
17 6 16 9

9 6 8 9
4 0 3 3

3 9 4 9
15 0 15 0

6 3

17 3 15 0
1 1 6 1 1 6

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

13 0 12 3
1 6 0 1 7 9

15 0 11 6
2 18 9 2 17 6
1 15 0 1 9 0

40 7 6 36 10 6
1 5 6 1 6 3
1 18 3 1 16 3
4 13 9 4 0 0

L E A D -Z IN C :
A m algam ated Zinc (8s.), N.S.W. . 
Broken H ill P roprietary , N.S.W.
Broken H ill N orth, N.S.W .............
Broken H ill South, N.S.W ..............
B urm a Corporation (10 rupees). .  . 
E lectrolytic Zinc Pref., Tasm ania.
M ount Isa, Q ueensland....................
Rhodesia Broken FI ill ( 5 s .) ...........
San Francisco (10s.), Mexico . . . .  
Sulphide Corporation (15s.), N.S.W.

d itto , P ref...................................
Zinc Corporation (10s.), N.S.W. 

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

T I N :
Aramayo Mines (25 fr.), Bolivia . .
Associated T in (5s.), N igeria .........
Ayer H i ta m .........................................
Bangrin, S ia m .....................................
Bisichi (10s.), N igeria ......................
Chenderiang, M a la y ..........................
Consolidated T in Mines of B urm a .
E ast Pool (5s.), Cornwall ...............
Ex-Lands N igeria (2s.), N igeria . . .
G eevor (10s.), C o rn w a ll....................
Gopeng, Malaya .................................
Hongkong .............................................
Id ris  (5s.), Malaya ............................
Ipoh D redging (10s.), Malay .........
K aduna Prospectors (5s.), N igeria . 
K aduna Syndicate (5s.), N igeria ..
K am unting (5s.), Malay .................
Kepong, M a la y ...................................
K in ta , Malay .....................................
K in ta  Kellas, Malay ..................
K ram at P ulai, Malay ......................
L ahat, Malay .....................................
Malayan Tin Dredging (5s.) ...........
N araguta, N igeria ............................
N igerian Base Metals (5s.) .............
Pahang Consolidated (5s.), M alay ..
Penaw at (§1), Malay ......................
Pengkalen (5s.), Malay ...................
P etaling (2s. 4d.), M a la y .................
R am butan, Malay ............................
Renong Dredging, M alay ...............
Siamese T in (5s.), Siam  .................
South Croftv (5s.), C o rnw all...........
Southern Malayan ............................
Southern Perak, M alay......................
Southern Tronoh (5s.), Malay
Sungei Besi (5s.), Malay .................
Sungei K inta, Malay ........................
Tanjong (5s.), Malay ........................
Tavoy (4s.), B urm a ..........................
Tekka, Malay .....................................
Teklca Taiping, M a la y ......................
Temengor, M alay................................
Toyo (10s.), Japan  ............................
Tronoh (5s.), M alay............................

D IA M O N D S:
Consol. African Selection T rust (5s.)
Consolidated of S.W .A........................
De Beers Deferred (£2 10s.) .............
Jaggersfontein ....................................
Premier Preferred (5s.) ......................

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

d itto , Pref............................................
B ritish  South Africa (15s.) ............. .
Central Mining (£8) ............................
Consolidated Gold Fields ............... .
Consolidated Mines Selection (10s.) ,
F an ti Consols (8s .).............................. .
General M ining and Finance ..........
Gold Fields Rhodesian (10s.) ..........
Johannesburg Consolidated ............
London T in  C o rp o ra tio n ................. .
Minerals S e p a ra t io n ...........................
N ational Mining (8s . ) .........................
Rand Mines (5s.) ................................
Rand Selection (5 s .) ............................
Rhodesian Anglo-American (10s.). .  .
Rhodesian Congo Border ...............
Rhodesian Selection T rust (5s.)
South African Gold T r u s t .................
South Rhodesia Base Metals ...........
Tigon (5s.) .............................................
Union Corporation (12s. 6d.) ...........
Venture T rust (10s.)

May 9, June  10,
1930. 1930.

£ s. d. £ s. d.
9 6 9 6

19 6 18 6
3 2 6 2 17 6
2 2 6 2 0 0

12 9 11 3
1 3 9 1 3 9
1 1 3 18 9

12 6 2 3
1 0 6 17 3

12 6 12 0
19 6 18 9

1 6 3 1 5  3
3 7 6 3 6 3

1 13 0 1 7 6
6 0 5 9

14 0 13 6
1 1 3 13 9

8 0 7 6
1 6 1 6
5 6 4 6

6 9
1 9 1 6
4 9 3 9

2 6 3 2 3 9
18 3 17 6
9 6 7 6

1 2  0 1 0  0
7 6 7 9

13 9 12 6
8 3 7 9

1 0  0 1 0  0
12 6 10 9

8 0 7 3
1 7 6 1 7 6

10 0 6 0
1 4 3 1 1 0

10 0 8 9
1 3 1 3
9 3 7 6
1 6 1 3

14 0 13 0
11 9 11 3
10 0 10 0

1 2  6 1 0 0
10 9 10 0

3 6 3 3
14 9 13 3

2 2 6 1 18 9
8 6 7 6

10 9 9 9
18 9 18 0
12 0 10 6

7 6 5 9
19 6 19 9

1 1 6 19 0
1 2 6 8 9

5 0 3 9
19 0 17 3

1 4 3 1 7 6
9 9 10 3

9 0 0 7 15 0
1 17 6 1 16 3
4 10 0 4 5 0

1 5  0 1 5 0
17 6 15 9

7 9 7 6
6 6 8 3

14 6 14 9
1 18 0 1 18 0

18 5 0 16 0 0
2 2 0 1 14 6

14 9 14 0
12 6 12 6
14 6 14 6

9 6 8 9
2 0 6 1 19 3
1 2 0 1 0 3
7 10 0 6 17 6

1 0 9
3 1 3 3 0 0

11 0 10 9
1 10 0 1 9 6

18 2 6 15 0 0
2 5 0 1 18 9
1 8  9 1 5 6

18 0 10 0
1 4 0 1 2 6
3 14 0 3 7 6

6 3 6 3
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In  this section we give abstracts of important articles and papers appearing in technical journals and
proceedings of societies, together with brief records o f other articles and p a p ers: also notices o f new
books and pamphlets, lists of patents on m ining and metallurgical subjects, and abstracts of the yearly

reports o f m ining companies.

FAN EFFICIENCY
The Journal of the  Chemical, M etallurgical and 

M ining Society of South Africa for M arch contains 
a  p ap er by  Mr. R. A. H . Flugge-de Sm idt on the  
com putation  of fan efficiency, of which full ex tracts 
are given here.

The au th o r sta tes  th a t  when a m ine fan is required 
the  v en tila tin g  engineer should stipu la te  n o t only 
the q u a n tity  of a ir  to  be circu la ted  b u t also the 
drop in  pressure betw een in tak e  and o u tle t th a t  
should occur w hen th e  s ta ted  q u a n tity  is forced 
through the  m ine. W hen th e  fan is installed and 
running, th e  q u a n tity  and  drop in  pressure are 
m easured, and th e  figures should decide w hether 
the  con tract betw een fan-m aker and fan-user has 
been fulfilled.

S P  +  3  T P  ^ 4 "  v/.P t l "

F i g . 1.

Q uantities can be m easured w ith  a fa ir degree 
of accuracy, so can pressures, provided it  is agreed 
upon which pressure is to  be m easured. A definite 
nom enclature for th e  various pressures th a t  are 
m easured is th a t  of th e  N ational Physical 
L aboratory  a t  T eddington and the  term s 
S tatic  Pressure, V elocity Pressure and T otal 
Pressure m ay  well be accepted.

S ta tic  Pressure is th e  pressure exerted against 
the wall of a du c t and is m easured in th e  sim plest 
way w ith  one leg of a U -tube flush w ith  th e  inside 
wall of th e  duct. T otal Pressure is no t so easy to  
define. I t  is m easured w ith  one leg of a U -tube 
bent to  face th e  current. Velocity Pressure is the 
pressure requ ired  to  produce a given velocity. I t  
is always th e  difference betw een S ta tic  and  Total 
Pressures. I t  can be m easured w ith  one lim b flush 
and th e  o th e r facing th e  current.

Because these  various pressures are m easured 
from th e  datum -line  of atm ospheric pressure i t  is 
necessary to  d ifferen tia te  betw een forced and 
exhaust draught. A forcing fan builds up a pressure 
th a t  is g rea ter th an  atm ospheric pressure. All 
pressures m easured therefore have a positive value. 
In Fig. 1, T .P . ( +  4") =  S.P. ( +  3") +  V .P. ( +  1"). 
The fan produces both  th e  s ta tic  pressure and the 
velocity  pressure.

I t  is agreed th a t  th e  fan m ust be accredited w ith 
th e  to ta l  pressure and  th e  efficiency of th e  fan 
would be based on th e  pressure reading of +  4",

i.e., th e  pressure as m easured by a “ Facing ” head. 
As th e  velocity  is n o t uniform  over th e  cross- 
sectional area  of any duct, th e  to ta l pressure is also 
a  variable  and so th e  average to ta l pressure m ust 
be ascertained. The velocity  pressure m ay  be 
u tilized to  advantage b y  being converted  into 
s ta tic  pressure so to  perform  useful work. The fan- 
m aker cannot be deb ited  w ith  th e  loss of energy 
th a t  occurs when th e  a ir issues from th e  o u tle t 
of th e  m ine a t  a  high velocity.

W ith  an  exhaust or suction fan bo th  s ta tic  and 
to ta l pressures are less th an  atm ospheric pressure. 
V elocity pressure is always positive. Using th e  
same tubes as before in  Fig. 2, T .P . ( — 3") =  S.P. 
( — 4") -f- V .P. ( + 1 " ) .  In  th is  case a lthough the  
to ta l pressure is num erically  sm aller th an  s ta tic  
pressure, i t  still represents th e  algebraic sum  of 
s ta tic  and  velocity  pressures. Surveyors when
m easuring levels, w ork from an  a rb itra ry  datum - 
line, which is e ither above or below all possible 
m easurem ents. T hey  do so in  order to  avoid any 
confusion as to  +  and -  signs. A sim ilar datum - 
line for air-pressures equivalent to  a  pressure of 
-  20" W .G. m ight be selected. Then the  equation  : 

T .P . -  3" =  S.P. ( -  4") +  V .P. ( +  1") 
becomes :—

T .P . ( +  17") =  S.P. ( +  16") +  V .P. ( +  1").
If m easured from absolute zero the  position would 

be th e  sam e, i.e., T .P . would always be num erically 
g reater th an  S.P,

I t  is easy to  say th a t  the  efficiency of th e  fan 
m ust be based in th e  above case on the  to ta l pressure 
of — 3" and no t on the , for th e  fan, more 
advantageous figure of -  4", i.e., th e  s ta tic  pressure. 
To prove it  to  those who have long been in th e  h ab it 
of basing efficiencies on s ta tic  pressure is n o t an 
easy m atte r. For th e  sake of sim plicity  i t  m ay be 
assum ed th a t  th e  fan is discharging th rough  an 
apertu re  which is of th e  sam e dimension as th e  
fan-drift on th e  suction side ; as would be th e  case 
w ith  a propeller fan w ithou t an  evasee.

In  Fig. 3 R. represents th e  mine. The only useful 
work th a t  th e  fan does as far as th e  m ine is con
cerned is to  produce th e  to ta l P ressure  A. The 
s ta tic  pressure C. includes th e  velocity pressure in

S P -  T P -  3  V .P  +• I "

F i g . 2 .
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F i g . 3 .

th e  fan-drift, C. =  A. +  B. The velocity  pressure 
of th e  a ir  in  th e  fan d rift is in  th is  case equal to 
th e  energy of th e  a ir  discharged to  atm osphere and 
is all w aste energy. G ran ted  th e  fan produces i t ; 
b u t fan m akers canno t be allowed to  c red it th is 
energy to  th e  efficiency of the  fan as fa r as th e  m ine 
is concerned. The effect of clapping on an  evasee 
to  th e  system  m ay  possibly m ake th e  p o in t a 
little  clearer. The idea of an  evasee is to  reduce the  
velocity  of th e  a ir  discharged to  atm osphere to  a 
m inim um , th a t  is, to  reduce th e  w aste energy to  a 
negligible q u a n tity  as a t  D. in  Fig. 4. B y adding 
an  evasee to  th e  system  more a ir  is pulled through, 
th a t  is, velocities as well as pressures are increased. 
In  o rder to  m ake a m ore d irec t com parison w ith  th e  
case depicted  in  Fig. 3, i t  m ay  be assum ed th a t  th e  
volum e passing is k ep t a constan t by  increasing th e  
resistance R . All th e  effect created  by  th e  evasee 
is th en  concentra ted  on an  increase of pressure 
only so th a t  bo th  th e  to ta l  and  th e  s ta tic  pressure 
in  th e  fan -d rift are increased according to  th e  
efficiency of th e  evasee. The greater portion  of th e  
velocity  pressure energy has been converted  to  useful 
energy and is now included in  th e  increased figure 
ob tained  for to ta l p ressure in  th e  fan drift. Is i t  
reasonable to  include th e  velocity  pressure in  th e  
fan d rift tw ice as would be th e  case if one m easured 
th e  s ta tic  pressure C. ?

I t  is in te res tin g  to  no te  th a t  th e  effect of the  
evasee is to  cause a negative  s ta tic  pressure a t  
th e  base of th e  evasee. T his p o in t has been m ost 
clearly dem onstra ted  by  G. E. McEIroy and  A. S. 
R ichardson in  a pam p h le t published by th e  U.S. 
B ureau of Mines, en titled  “ E x perim en ts on Mine- 
F an  Perform ance ” . T heore tical considerations 
are often  far from convincing. A practica l exam ple 
of a large scale experim ent conducted  by 
Messrs. M cEIroy and  R ichardson m ay be exam ined.

Fig. 5 is a  reproduction  of Fig. 17 of th e ir 
pam phlet. T otal pressures show up as a progressive 
increase tow ards th e  in tak e . S ta tic  pressures 
particu la rly  in  te s t  No. 39 fluctuate  to  an  ex tra 
ord inary  degree. A fan-m aker, who uses sta tic  
pressure readings, would place h is gauge 
approx im ate ly  in  th e  sam e p lane of pressure 
m easurem ent as selected by  M cEIroy and 
R ichardson and  m easure STS" W .G. in stead  of 
2-71" W .G. T he effect of a  righ t-ang led  bend a t  th e  
fan in le t is m ost s trik in g  and  confirms w hat the  
au th o r endeavoured to  p o in t o u t as far back as 
May, 1925, w hen exh ib iting  a m odel of an  ideal 
in le t to  a  centrifugal fan.

To tak e  M cEIroy and R ichardson’s figures. 
The drop in  pressure or loss incurred  th rough  a 
right-angled bend a t  th e  fan in le t is 4-30 — 3-57 =  
0-73" W .G. The velocity  pressure is 4-06 — 3-57 =  
0-49" W .G. T he loss is therefore  n early  150% of 
th e  velocity  pressure.

T est No. 15 shows th e  sam e re la tiv e  loss.
If th e  sim ple.explanation  th a t  has ju s t  been given 

is n o t convincing, references to  o th er authorities 
m ay  stren g th en  th e  argum en t.

Prof. H enry  Briggs in  h is book "  T he V entilation 
of Mines ” , has given a sim ple m athem atical 
solution. H e proves th a t  th e  to ta l pressure should 
be used w hen evaluating  th e  "  horsepow er in  the 
a ir ,” which a fte r all is th e  useful w ork done by the  
fan. T he difference betw een th e  energy of the  air 
inside th e  fan d rif t an d  th e  energy of the  a ir in 
th e  outside atm osphere is th e  gain  in  energy and 
th is  he  proves m ath em atically  to  be equal to  w hat 
has been term ed  to ta l p ressure m ultip lied  by the  
volum e in  cubic feet. On page 112 Briggs says: 
“  I t  has been, and  largely still is, th e  custom  of fan 
m akers to  use th e  s ta tic  gauge reading in 
ascertain ing  fan efficiency. Considerable credit 
devolves upon Messrs. K eith , B lackm an & Co. for
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■*— Smooth te st duct 3' by 6 ' -

90° bend 
D iverging con n ection .

Fan total pressure 
66

T est N o. 39 -1 1 2 .4 0 0  cu. f t . /m in .

A tm ospheric pressure 2
Fan - e'vasée 
total pressure

Fan - évasée  
sta tic  pressure

Fan
s ta t ic  pressure

Fan
static pressure

0.22
Fan total pressure

Fan ■ evasee  
total pressure

Fan - dvasee 
sta tic  pressure

T est N o. 15 - 65,550 cu. f t ./m in .

F i g u r e  17 .— G r a p h i c a l  a n a l y s i s  o f  p r e s s u r e  c h a n g e s  t h r o u g h  t e s t  i n s t a l l a t i o n  a n d  
f a n  for  tw o  t e s t s  o f  l a r g e  s in g l e - in l e t  n a r r o w  w i d t h  s u c t i o n  m i n e  fa n  e q u ip p e d  
w i t h  é v a s é e  d i s c h a r g e

F i g . 5 .

being the  first am ong m akers in  G reat B rita in  to  
point o u t th e  erro r thus in troduced and to  insist 
upon th e  to ta l gauge being employed. The result 
of using th e  s ta tic  gauge is to  ob ta in  efficiencies 
which are too h igh  for exhausting  fans and too low 
for forcing fans." Prof. B riggs’ nom enclature is 
identical to  th a t  ju s t described.

In  1926 a fan-m aker on th e  C ontinent poin ted  ou t 
to  the  au th o r th e  ab su rd ity  of using s ta tic  pressure 
as a basis for calculating th e  efficiency of an exhaust 
fan. H e c ited  a case where th e  efficiency worked 
out a t  over 100% by so doing. To apprecia te  th is 
point one m ust know th a t  th is  particu lar fan-m aker 
bu ilt fans show ing an  efficiency of 83% on the  to ta l 
pressure basis.

M cElroy and R ichardson, in th e  pam phlet to 
which reference has been m ade, show how futile 
i t  is to  base calculations on sta tic  pressure m easure
m ents ; b u t in  calculating fan efficiencies go too 
far again  by  adding th e  velocity  a t  the  base of the  
evasee to  th e  to ta l pressure obtained in  th e  fan- 
drift. H ad  th ey  added th e  velocity  pressure of 
th e  discharge of th e  evasee i t  would have been 
lo g ic a l; b u t as i t  is th ey  accredit th e  fan w ith

nearly  tw ice th e  effect of th e  velocity pressure.
I t  can be agreed th a t  th e  m easurem ent they  accredit 
to  fan-evasée to ta l pressure is correct.

To sum up th e  position : The actual work done 
by  th e  fan should be calculated from the  to ta l 
pressure or facing-head in the  fan-drift +  the  
velocity  pressure of th e  a ir discharged to  a tm o
sphere. As i t  is possible by  constructing a  suitable 
evasée to  reduce th e  la tte r  factor to  a negligible 
q u a n tity  i t  is reasonable to  confine a tten tio n  to 
w hat is useful work only, as far as the  mine is 
concerned, i.e. th e  to ta l pressure in  the  fan-drift. 
By basing all figures for fan efficiencies on th is 
figure only, fan-m akers are compelled in th e ir 
in terests and in  those of the  users to  construct 
efficient evasées.

The case of a fan s ituated  underground, i.e.,. - 
acting  both as an exhaust and a forcing fan has no t 
been touched upon. I t  follows logically, however, 
from th e  foregoing th a t  a U -tube w ith  one leg 
a ttached  to  a facing-head on the  in take  side and the  
other to  a facing head on th e  delivery side will 
give th e  correct to ta l pressure for a fan in th a t  
position.
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T H E  P R E S E R V A T I O N  OF MINE TIMBERS
In  th e  Canadian M in in g  and M etallurgical 

Bulletin  for M ay J . F. H arkom  discusses th e  
p reserva tive  trea tm e n t of m ine tim bers. H e 
suggests th a t  m ine tim bers m ay be div ided in to  
th ree  classes w hen considering preserva tive  
trea tm en ts  ;—

1. T im ber obviously n o t profitable to  tre a t  
owing to  long n a tu ra l life or sho rt period  of tim e 
in  service.

2. T im ber th a t  obviously should receive p ro 
tec tion  from  decay.

3. T im ber installed  in  locations where th e  length  
of service required  will depend on fu ture  develop
m ents, so th a t  preserva tive  trea tm e n ts  m ight 
o r m ight n o t p rove to  be a profitable investm en t.

P rov ided  th a t  tim b e r obviously n o t requ iring  
trea tm e n t is n o t included, m oney will ra re ly  be 
lost by  trea tin g .

T he decay of wood is due to  th e  action  of fungi, 
low form s of p lan t life w hich break  down and 
consum e th e  wood substance as food. T he 
preserva tive  trea tm e n t of tim b e r is effected by  
in jec ting  certa in  substances in to  th e  tim b e r which 
will poison th e  food supply and thus in h ib it th e  
grow th  of fungi on th e  wood substance. W hile 
tim b e r can be trea te d  green, i t  is usually  more 
econom ical to  air-season i t  before trea tm e n t. 
T his necessitates careful inspection and supervision 
from  th e  tim e th e  tim b e r is cu t u n til i t  en ters th e  
trea tin g  cylinder, in  order to  ensure th a t  only 
sound tim ber, free from  decay, is trea ted . This 
supervision and  inspection cannot be too thorough. 
T he b est p ractice  in  seasoning tim b e r for trea tm e n t 
is to  provide a w ell-drained seasoning y a rd  a t  th e  
trea tin g  p lan t and rem ove all tim b e r from  th e  
bush to  th e  p lan t im m ediately  a fte r  cu tting . A t 
th e  trea tin g  p lan t i t  is possible to  supervise th e  
p iling  and  ensure th a t  th e  m ost su itab le  m ethod 
of stack ing  is used for each species and  dim ension 
of tim ber, th e  object being to  air-season th e  tim b er 
as rap id ly  as possible w ith o u t producing severe 
checking. The m ore quickly th e  m oisture co n ten t 
of th e  outside of th e  tim b er is reduced below 20% . 
th e  lower will be th e  percen tage of tim b e r infected 
w ith  decay before trea tm en t. W hen tim b e r is 
trea te d  w ith  a  p reservative , an y  decay, in  th e  
in te rio r which is n o t reached by  th e  trea tin g  
solution will n o t be killed or sterilized  by  th e  
p reservative , and grow th will continue inside th e  
trea te d  zone ; and  while th e  trea ted  po rtio n  on 
th e  ex terio r will rem ain  sound, even tually  the  
tim b e r will becom e a  hollow shell.

W hile th e  o rd inary  trea tin g  processes used .for 
th e  tre a tm e n t of air-seasoned tim b e r do no t 
com pletely sterilize th e  tim ber, i t  is possible to  do 
so a t  th e  expense of prolonging th e  tim e  of t r e a t
m ent. T he in te rio r of th e  tim b e r n o t p en etra ted  
b y  th e  trea tin g  solution m ay be sterilized by  h eating  
to  a  tem p era tu re  of approx im ate ly  150° F. This 
m ay  be accom plished by  steam ing a t  a  pressure of 
20 lb. p er sq. in. or by  holding the  tim b e r in  a b a th  
o f h o t p reservative . The econom ic benefits of 
ste riliza tion  have no t been worked o u t as y e t on 
a  large scale, b u t will p robab ly  be more in tensive ly  
stud ied  in  th e  fu ture.

T he trea tm e n t of m ine tim b e r in  C anada m ay  
be  conveniently  div ided in to  tw o groups :—

1. T im ber trea ted  a t  com m ercial trea tin g  p lants.
2. T im ber trea te d  in  sm all trea tin g  p lan ts 

operated  by  m ining com panies a t  or near a mine.

The p reservatives available a t  th e  com m ercial 
trea tin g  p lan ts are creosote and  zinc chloride. 
W hile special arrangem en ts can be m ade for the 
trea tm e n t of tim b e r w ith  an y  o th er specified 
p reservative , th is  would only be p ractica l when 
a  com paratively  large order was involved. The 
following tab le  ind icates th e  com parative 
advantages and  d isadvantages of zinc chloride and 
creosote :—

Zinc
Creosote. Chloride 
G rea te r —F irs t cost 

A nnual c o s t :
Over 15 y ears’ service 
U n d e r ,, ,, ,,

H andling  of trea te d  tim b er 
F ire  risk

Lower
Lower
Cleaner
Lower

If th e  factors of cost and handling  of tim b e r a fte r 
trea tm e n t were e lim inated , creosote would probably  
be used in  preference to  zinc chloride, assum ing 
th a t  th e  question  of fire risk  was e lim inated . 
The fire risk  from  creosoted tim b e r six  m onths 
a fte r trea tm e n t is generally  ra th e r  exaggerated .

Zinc chloride will be found q u ite  sa tis fac to ry  as 
a p reservative . I t  is com paratively  cheap and 
th e  tim b e r a fte r  trea tm e n t is clean to  handle. 
The g reatest objection is th a t  i t  is a w ater-soluble 
salt, which will be leached o u t of th e  wood in  w et 
localities. This is p robably  n o t so serious a factor 
in  m ines as experience w ith  zinc chloride above 
ground would ind icate . If  th e  tim b e r is thoroughly  
sterilized during th e  trea tin g  process, i t  is probable 
th a t  tre a tm e n t w ith  zinc chloride would re tu rn  
th e  cost of tre a tm e n t b y  increasing  th e  service- 
life even in  q u ite  a w et m ine. I t  is, however, 
a  trick y  question  which can only be answ ered by 
experience.

The im portance of fram ing tim b e r  p rio r to  
trea tm e n t canno t be stressed too strongly. If the 
trea ted  shell on th e  ex te rio r of th e  stick  is m utilated , 
and th e  u n trea ted  wood exposed, p ractica lly  all 
th e  benefit of th e  p reserva tive  tre a tm e n t will be 
lost.

In  th e  trea tm e n t of ra ilw ay  ties, th e  ob jec t of 
th e  preserva tive  tre a tm e n t is to  preserve th e  tie  
from decay u n til i t  breaks up from  m echanical 
w ear ; so, in  th e  trea tm e n t of m ine tim ber, the 
ob ject should be to  p rev en t decay for th e  num ber 
of years i t  is e stim ated  th a t  th e  tim b e r will be in  
use. The ad v an tage  of o p erating  a  sm all trea tin g  
p lan t a t  a m ine is th e  ease w ith  w hich th e  trea tin g  
program m e can be adopted  to  th e  p a rticu la r local 
requ irem ents and  th e  o p p o rtu n ity  i t  affords to  
utilize any  p reservatives which m ay be obtained 
more cheaply  th a n  creosote or zinc chloride in 
th a t  p a rticu la r locality .

The m ost sim ple m ethods of app ly ing  wood 
preserva tives are by  brushing or b y  dipping. 
Such applications, however, give ve ry  erra tic  
results, and, as th e  th in  film of p reserva tive  is 
easily destroyed by scraping or o th e r rough usage, 
these  trea tm e n ts  a re  n o t to  be recom m ended for 
use in  m ines. This leaves th e  choice betw een 
w hat are known as ho t- and  cold-tank trea tm en ts , 
and  pressure trea tm en ts . In  th e  first process, 
th e  tim b e r is im m ersed in  a ta n k  of h o t trea tin g  
solution for from  tw o to  e igh t hours, and  th en  
placed in  a tan k  of cold so lu tion  for from  four to  
eigh t hours. Pressure trea tm e n ts  are carried  ou t
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in  a  closed  c y lin d e r  an d  th e  p re se rv a tiv e  is forced 
in  u n d e r  p ressu re . W ith  th e  ex cep tio n  of hem lock  
a n d  sp ru ce , th e  sapw ood of p ra c tic a lly  all species 
of t im b e r  is m o re  re a d ily  im p re g n a te d  w ith  
p re se rv a tiv e s  th a n  h ea rtw o o d . T herefo re , if ro u n d  
p ro p s  a re  to  b e  tr e a te d , a  h o t-  a n d  c o ld - ta n k  
t r e a t in g  p la n t  w ill se rv e  th e  p u rp o se . If, how ever, 
saw n h ea rtw o o d  t im b e r  is  to  be t r e a te d , a  p ressu re  
t r e a tm e n t  is ad v isab le . A lso, as p ressu re  t r e a t 
m e n ts  can  b e  c a rr ie d  o u t  in  a b o u t o n e -th ird  th e  
t im e  re q u ire d  fo r th e  h o t-  a n d  co ld -tan k  p rocess, 
a  p re ssu re  t r e a t in g  p la n t  is  m ore  econom ical for 
h a n d lin g  la rg e  q u a n ti t ie s  of tim b e r.

T h e  co st of t r e a t in g  t im b e r  v a r ie s  consid erab ly , 
a n d  d e p en d s on  th e  ca re  ta k e n  in  d ra w in g  u p  th e  
t r e a tin g  p ro g ra m m e  a n d  on  th e  la y o u t of th e  
t r e a tin g  p la n t . T h e  n o rm al ro u tin g  a n d  h a n d lin g  
of m a te r ia l  th ro u g h  a  t r e a t in g  p la n t  w ill be  as 
follow s :—

1. U n lo ad in g  in co m in g  green  t im b e r  a n d  sta ck in g  
in  seaso n in g  y a rd .

2. T ra n sp o r tin g  seaso n ed  t im b e r  to  th e  t r e a t in g  
ta n k s  o r cy linders.

3. C h a rg in g  ta n k s  o r cy lin d e rs .
4. U n lo a d in g  ta n k s  o r cy lin d e rs .
5. D isposal of t r e a te d  m a te r ia l  e i th e r  d ire c tly  

to  th e  m in e  o r  to  s to ra g e  p iles.
F o r  u n lo ad in g  incom ing  tim b e r, b a rk in g , an d  

s ta ck in g  in  th e  se aso n in g  y a rd , m a n u a l la b o u r  is th e  
m o st econom ical, a s  i t  is also  for lo ad in g  on to  
th e  t r a m  o r o th e r  co n v ey an c e  u sed  to  c a r ry  th e  
t im b e r  to  th e  t r e a t in g  cy lin d er. A fte r  th e  t im b e r  
is loaded  fo r co n v ey an c e  to  th e  t r e a tin g  ta n k  o r 
cy linder, m a n u a l la b o u r  shou ld  be d isp en sed  w ith  
as fa r  as poss ib le . A fte r  tr e a tm e n t ,  t im b e r  need  
n o t be  ca re fu lly  s ta c k e d , as is re q u ire d  fo r a ir  
season ing , a n d  i t  m a y  b e  h a n d le d  b y  c ran e  o r 
d errick  a n d  d ro p p e d  in  close p iles  u n ti l  re q u ire d  
for use .

T he s te p s  n ecessa ry  fo r th e  econom ical p ro d u c tio n  
of t r e a te d  t im b e r  in  a  sm all p la n t  m a y  be 
su m m arized  as follow s :—

1. S e lec tion  of th e  p re se rv a tiv e  a n d  t r e a t in g  
process t h a t  w ill be m o st econom ical for th e  len g th  
of life  re q u ire d  from  th e  tim b e r .

2. E co n o m ica l h a n d lin g  of tim b e r.
3. M in im u m  c a p ita l  co s t of t r e a t in g  p lan t.
4. O p e ra tio n  of p la n t  as fa r  as  poss ib le  b y  p a r t -  

tim e  m e n  w ho can  also  c a r ry  o u t o th e r  d u tie s .
In  e s tim a tin g  th e  av e ra g e  life of tr e a te d  tim b e r, 

th e  fo llow ing  figures m a y  be  sa fely  used  :—
H o t- and
C old -T a n k  Pressure Pressure
T rea tm ent T rea tm ent T rea tm ent 
w ith  Z in c  w ith  Z in c  w ith
Chloride. Chloride. Creosote.

Years. ' Years. Years.
L ife u n tr e a te d  . 2  5 5
L ife  t r e a te d  . 6 to  10 15 20 to  25

F ollow ing  a re  a  few  i llu s tra tio n s  to  in d ic a te  
how  to  d e te rm in e  th e  a m o u n t of m o n ey  w h ich  can  
be p ro fita b ly  in v e s te d  in  a  sm all t r e a t in g  p la n t. 
T hese  a re  w o rk ed  o u t b y  d e te rm in in g  ho w  m uch  
m o n ey  c an  b e  sp e n t fo r p re se rv a tiv e  tr e a tm e n ts  
so t h a t  th e  a n n u a l ch arg e  for th e  tr e a te d  t im b e r  
w ill be  th e  sam e as th e  an n u a l charge  for u n tre a te d . 
T h e  a n n u a l ch arg e  m a y  b e  sa id  to  be  eq u a l to  sim p le  
in te re s t  on th e  cost of th e  m a te r ia l in  p lace, p lu s 
an  a m o u n t w h ich , if se t a s id e  a n n u a lly  a t  com pound  
in te re s t ,  w ou ld  p ro v id e  a  fu n d  for th e  rep lacem en t 
co s t a t  th e  en d  of th e  se rv ice  period .

E xa m p le  I . — A m in e  uses p e r  y e a r  1,000 p i t  
p ro p s  h a v in g  a  life , u n tre a te d , of tw o  y ears . H ow  
m u ch  can  be  sp e n t for an  o p e n - ta n k  t r e a t in g  p la n t  
u sin g  zinc ch lo ride  on th e  a s su m p tio n  th a t  th e  
av e rag e  life w ill be in creased  to  six  y ears  ?

V o lum e of p ro p  . . 3 cu. ft.
P u rc h a se  p rice  . . . §0-50
C ost of e rec tio n  . . 0-50

C ost in  p lace  . . §1-00

I n  th is  case, §1-68 ca n  be sp e n t for tr e a tm e n t  
w ith o u t in c reas in g  th e  a n n u a l cost, th e  r a te  of 
in te r e s t  b e in g  6 % .

C o st of p re se rv a tiv e , p e r  p ro p  (J lb . of d ry
sa lt  p e r  cu. ft. a t  10 c en ts  p e r  lb.) . $0-15

C ost of h an d lin g , la b o u r  . . . .  0-06
C ost of o p e ra tin g  t r e a t in g  p la n t ,  la b o u r  . 0-12

T o ta l p e r  p ro p  . . . .  $0-33
A vailab le  for in te re s t  a n d  d e p re c ia tio n  on

p la n t , p e r  p ro p  $ 1 -6 8 —  0-33 =  $1-35

T herefo re , for 1,000 p ro p s p e r  y e a r , th e re  w ill be  
a v a ila b le  1,000 x  $1-35 =  $1,350-00 fo r in te re s t  
a n d  d e p re c ia tio n  on th e  t r e a t in g  p la n t . A s an  
op en  t a n k  p la n t  of th is  size ca n  be  b u ilt  fo r less 
th a n  $1,000, i t  w ill p a y  fo r i tse lf  th e  firs t y e a r  
a n d  m a y  a f te rw a rd s  be  o p e ra te d  a t  a p ro fit of 
a p p ro x im a te ly  $1,300 p e r  y ea r. T h e re  is  also 
an  ad d itio n a l sav in g  w h ich  is n o t in c lu d ed  in  th e  
above e s tim a te , t h a t  is, th e  la b o u r co st of rep lac in g  
th e  u n tre a te d  p ro p s e v e ry  tw o  y e a rs  as a g a in s t 
e v e ry  s ix  y e a rs  fo r tr e a te d  p rops.

E xam ple  I I .— A  m in e  uses p e r  y e a r  5,000 p ro p s 
h a v in g  a  life , u n tre a te d , of 5 y ears. H ow  m u ch  
can  b e  sp e n t fo r a  sm all p ressu re  t r e a t in g  p la n t 
u sin g  zinc ch lo ride , assu m in g  th a t  th e  av erag e  life 
w ill be  in c rease d  to  16 y e a rs  ?

A s befo re , th e  cost of th e  t r e a te d  p ro p  in  p lace 
is $1-00. I n  th is  case $1-39 can  be sp e n t for 
t r e a tm e n t  w ith o u t in c reas in g  th e  a n n u a l cost, 
th e  r a te  of in te re s t  b e in g  6 % .

P re s e rv a tiv e  p e r  p ro p  . . . .  $0-15
H a n d lin g , lab o u r, p e r  p ro p  . . . 0-06
O p e ra tin g  t r e a t in g  p la n t , lab o u r, p e r  p ro p  . 0-12

T o ta l p e r  p ro p  . . . .  $0-33

A v ailab le  for in te re s t  a n d  d ep rec ia tio n  on
p la n t ,  p e r  p ro p  $1-39 —  0-33 =  $1-06

F o r  5,000 p ro p s  $1-06 x  5,000 =  $5,300

A s a  sm all p ressu re  t r e a tin g  p la n t  of th is  cap a c ity  
cou ld  be  in s ta lled  fo r from  $10,000 to  $15,000, 
th e  p la n t, w ould be  p a id  for in  from  tw o  to  th re e  
y e a rs  a n d  a f te rw a rd s  be  o p e ra te d  a t  a  p ro fit of 
a p p ro x im a te ly  $5,000 p e r  y e a r. T h e  o rth o d o x  
m e th o d  fo r  la rg e  an d  sm all p la n ts  is to  p lace  th e  
t r e a tin g  cy lin d e rs  h o rizo n ta lly . T h e  cy lin d ers  
u sed  a t  com m ercia l t r e a t in g  p la n ts  in  C an ad a  a re  
7 ft. in  d ia m e te r  a n d  from  140 to  160 f t. long. T he 
season ing  y a rd s  a re  se rv ed  b y  s ta n d a rd -g a u g e  
tra c k s  fo r  th e  in co m in g  g reen  tim b e r, an d  b y  
n a rro w -g au g e  tra c k s  lead in g  to  th e  tr e a t in g  
c y lin d e rs . T h e  t im b e r  to  be  t r e a te d  is lo ad ed  
o n  sm a ll t r a m s  w h ic h  a re  ru n  in to  th e  tr e a t in g  
cy linder. F o r  sm all p la n ts  u sing  a  sh o r t cy lin d er 
th e re  is a  p o ss ib ility  t h a t  m o u n tin g  th e  cy lin d er 
in  a v e r tic a l p o sitio n , so t h a t  th e  t im b e r  could be 
h an d led  b y  d erricks, w ould  re su lt in  m ore econom ical 
o pera tion .
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D E P T H  C H A R T S
A t a  m e e tin g  of th e  M a lay an  T in  D re d g in g , 

M in in g  a n d  R esea rch  A sso c ia tio n  h e ld  on  J a n u a ry  
29 la s t,  M r. J a m e s  M. M a c in ty re , of M a la y a n  
T in  D red g in g , L td ., re a d  a  p a p e r  on  d e p th  c h a r ts , 
a n d  fu ll e x tra c ts  of th is  p a p e r  a re  g iv e n  here .

N o w  th a t  th e  r ic h e s t  d re d g in g  g ro u n d  in  M a lay a  
is b e in g  o r h as b e e n  w orked , th e  tim e  is a p p ro a c h 
in g  w h en  d re d g in g  co m p an ies w ill be  d e p e n d e n t on 
b ig  y a rd a g e s  to  m a k e  reaso n a b le  p ro fits . S ince 
y a rd a g e  is su c h  a n  im p o r ta n t  fa c to r  in  d red g in g  
w ork , i t  is  n ecessa ry  to  kn o w  im m e d ia te ly  a  d redge 
is  slow ing  u p  a n d  to  re c tify  th e  tro u b le  a s  soon 
a s poss ib le .

T h e  d e p th  c h a r t  g iv es th e  le n g th  a n d  d e p th  of a  
face  in  e lev a tio n , th e  w id th  b e in g  m a rk e d  u p  in  feet. 
I t  is  b y  th e  c h a r t  t h a t  th e  d re d g e m a s te r  c an  com 
p a re  th e  w o rk in g  of th e  d iffe ren t sh ifts. T h e  c h a r ts  
a re  h a n d e d  in  a t  th e  office d a ily  a n d  s ta te m e n ts  
a re  m ad e  o u t ev e ry  e ig h t d ay s , show ing  th e  y a r d 
ag e  a n d  ru n n in g  t im e  of each  d red g e  d u r in g  th a t  
p e rio d , a n d  [ th e  causes of low  y a rd a g e  a re  
im m e d ia te ly  in v e s tig a te d .

H E A D L IN E  ANCHOR

PLAN OF CUT
F i g . 1 .

A b so lu te  a c c u ra c y  in  d e p th  c h a r ts  is q u ite  im 
possib le  a n d  a ll p e rso n s  en g ag ed  in  d red g in g  m u s t 
h a v e  w o n d ered  w h y  i t  is  t h a t  th e  c h a r t  seem s 
g e n e ra lly  to  r e tu rn  a  low er figure th a n  a c tu a l 
w o rk in g  suggests. I n  a d d it io n  th e  figures o b ta in e d  
b y  th e  a d d it io n  of a ll th e  c h a r ts  g e n e ra lly  do  n o t 
c o rre sp o n d  w ith  th o se  m a d e  o u t  b y  th e  su rv ey o r. 
T h e  a u th o r  h a s  e n d e a v o u re d  to  p o in t  o u t  a  few  
c o n d itio n s  m e t w ith  in  o rd in a ry  d re d g in g  w h ich  
m a y  p a r t ly  a c c o u n t fo r th is  d isc re p a n c y .

T a k in g  w id th  o r  d is ta n c e  of p u ll a h e a d  firs t, a s  i t  
u su a lly  receives le a s t a t te n t io n ,  a lth o u g h  i t  is a 
cau se  of in a c c u ra c y  in  c h a r t  m ak in g .

W i d t h . — A  d red g e  pu lls  a h e a d  6  fe e t a t  a  tim e , 
th is  d is ta n c e  h a v in g  b een  d ec id ed  u p o n  as th e  m o st 
su ita b le  in  th is  class of w ork . U n d e r  id ea l h e a d 
lin e  c o n d itio n s  6 f t. of l in e  a re  d ra w n  in  a n d  m a rk e d  
on  th e  c h a r t . U n fo r tu n a te ly  h e a d lin e  co n d itio n s  
a re  se ldom  a n y th in g  lik e  id e a l, a s  m o st of th e m  
foul ro o ts  a n d  s tu m p s  of tre e s  so m ew h ere  in  th e i r  
p a th s  a n d  th e s e  snags foul fo r sh o r t o r long  p e rio d s, 
d e p e n d in g  on  h ow  fa r  th e y  a re  p la c e d  fro m  th e  
o rig in a l face.

C ondition  I .— I n  th e  case  of a  d re d g e  w o rk in g  
fo rw ard  w ith  a  snagged  h e a d lin e  th e  an g le  fro m  th e  
h e a d lin e  b ra c k e t, o n  th e  f ro n t of th e  d red g e , 
becom es g ra d u a lly  g r e a te r  u n t i l  th e  lin e  frees 
itse lf , o r th e  ro o t g e ts  c u t  dow n . F ig . 1 show s 
th e  re su lts  of su ch  a  h a p p e n in g . T h e  d red g e  falls 
b a c k  off th e  face  on  th e  r ig h t  a n d  th e  b u c k e ts  com e 
u p  e m p ty . I f  th e  c u t  p in c h e s  o u t  v e ry  ra p id ly  
th e  m a n  in  ch a rg e  im m e d ia te ly  sh o r te n s  th e  le n g th  
of th e  c u t  to  w h ere  so lid s en d . E a c h  su b se q u e n t 
c u t  w ill be  s lig h tly  lo n g e r u n t i l  th e  b u c k e ts  c u t  
r ig h t  u p  to  th e  p o sts  m a rk in g  th e  l im its  of th e  c u t. 
T h e  sh a p e  of th e  c u ts  on  th e  p la n  w ill be  ta p e re d  
a t  th e  r ig h t  d u r in g  th is , o p e ra tio n , a n d  i t  is n o t 
t r u e  to  sa y  th e  d red g e  h a s  c u t  6 f t . so lid  a ll th e  w ay . 
T h is  causes th e  c h a r t  figures to  b e  s lig h tly  h igh .

C ondition  I I .— H e a d lin e  b a c k e rs  re q u ire  sh if tin g  
a h e a d  from  tim e  to  t im e  a n d  i t  se ldom  h a p p en s  
th a t  th e  d re d g e m a s te r  finds a  su ita b le  sp o t d ire c tly  
b e h in d  th e  o ld  b a c k e r , so t h a t  th e  sh a p e  of th e  face 
a lte rs  (F ig . 2). I n  th is  case a lm o s t th e  sa m e  th in g  
h a p p e n s  as in  th e  case of th e  snag . T h e  d red g e  is 
p u lled  u p  to  th e  face  u n t i l  th e  d re d g e m a s te r  is 
sa tisfied  t h a t  6 f t. of th e  b a n k  is b e in g  c u t  a t  th e  
p o in t  of firs t c o n ta c t. T h e  d i r t  p in c h e s  o u t  a t  one 
o r b o th  en d s of th e  face. U n ti l  th e  d red g e  is on  a 
so lid  face th e  c h a r ts  w ill b e  in a c c u ra te .

C ondition  I I I . — T h is  is th e  case of a  d red g e  w hose 
ta ilin g s  a re  t ig h t  b e h in d . If, w h e n  p u llin g  a h e a d  
w h en  th e  d red g e  is t ig h t ,  i t  is  fo u n d  n ecessa ry  to  
p u ll in  m o re  th a n  th e  s ta n d a rd  6 f t. in  o rd e r  to  c u t  
to p  m a te r ia l  th e  fa c t shou ld  be  m a d e  k n o w n  on  th e  
d e p th  c h a r t. S uppose  i t  is  n e c e ssa ry  to  p u ll  in  
18 ft. I f  th e  h e a d lin e  is in  no  w a y  sn ag g ed  a n d  i t  is 
p e rfe c tly  c e r ta in  t h a t  th e  d red g e  is b e in g  sh o v e d  
fo rw ard  th e  c h a r t  sh o u ld  b e  w o rk ed  o u t  o n  an  
18 f t. w id th . T h is  w ill g iv e  a n  a b so lu te ly  im p o ssib le  
y a rd a g e , b u t  i t  h a s  g o t to  be  d o n e  as  i t  w ill b e  th e  
firs t in d ic a tio n  to  th e  d re d g e m a s te r  t h a t  th e  t a i l 
ings tro u b le  h a s  becom e se rious. A lso th e  su rv e y o r  
w ill ta k e  th is  in  a n d  if o n ly  6 f t. a re  m a rk e d  up  
th e  to ta l  y a rd a g e  w ill be  v e ry  fa r  o u t  a n d  m o st 
p ro b a b ly  th e  g ro u n d  w ill h a v e  to  be d u g  o v e r ag a in .

I t  w ill be  ag reed  t h a t  th e  p u ll a h e a d  is n o t q u ite  
th e  sim p le  m a t te r  i t  seem s a n d  i t  la rg e ly  a ffec ts  th e  
a c c u ra c y  of th e  d e p th  c h a rts .

L e n g t h . — All d re d g e m a s te rs  c a re fu lly  m easu re  
th e  le n g th s  of th e  v a r io u s  faces re g u la r ly  a n d  o ften .
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iOM INAL C U T T IN 6  FACE

^ B A T T E R

BATTER a n g l e
'2  W ID T H  OF DREDGE

A VIRGIN GROUND A

PADDOCK

F i g . 4.

uses th is  to  ca lcu la te  th e  a m o u n t of b a t te r ,  o r 
g ro u n d  le f t b eh in d  a t  th e  sides of a  face. T h is  
m ean s t h a t  a  r ig h t  an g led  tr ia n g le  is th e  b ase  of h is  
ca lcu la tio n s h a v in g  th e  side  a d ja c e n t  24 ft. a n d  th e  
side o p p o site  th e  av erag e  d ig g in g  d e p th . N a tu ra lly , 
in  shallow  g ro u n d  th e  b a t te r  ang le  w ill b e  sm a ll, 
leav in g  a  g re a te r  a m o u n t of b a t te r ,  a n d  in  deep  
g ro u n d  th e  ang le of b a t te r  w ill be  large , leav in g  a 
co rre sp o n d in g  sm aller q u a n t i ty  of g ro u n d  b eh in d  in  
p ro p o rtio n  to  th e  to ta l  a m o u n t dug . T h e  an g le  is

F i g .  2.

T h is  in  itse lf  is g re a tly  to  be  d es ired  b u t  i t  does n o t 
ta k e  in to  co n s id e ra tio n  th e  slope o r b a t te r  of th e  
b anks . T o  m easu re  th e  s im p le  le n g th  of a  face can  
som etim es be  a  v e ry  d ifficu lt busin ess. T h is  d iscu s
sion w ill n o t  d ea l w ith  a n y  p ecu lia r  cases, b u t  w ill 
confine itse lf  to  th e  c o n d itio n s  u su a lly  m e t w ith  in  
m ore o r less s tra ig h t-a h e a d  d red g in g .

C ondition  I .— In  th e  case of a  d red g e  w ork ing  
on a c u t  w ith  solid  g ro u n d  a ll th e  w ay  a n d  on b o th  
sides, w h ere  th e  d re d g e m a s te r  h as h is  p o sts  o u t to  
m ark  th e  l im its  of th e  face, i t  w ill be  ag reed  th a t  th e  
g ro u n d  is n o t  d u g  to  ro ck  b o tto m  a t  th e  co rn ers  in  a  
p e rfe c tly  p e rp e n d ic u la r  lin e . T h is  is  q u ite  
im p o ssib le , a n d  shou ld  a lw ays b e  allow ed fo r b y  th e  
su rv e y o r  in  th is  w a y  : T h e  su rv e y o r ta k e s  24 ft.
a s  a p p ro x im a te ly  th e  h a lf  w id th  of th e  d redge an d

r  EXTR A FALL IN

TAI LI NGS

45° in  all cases w here  ta ilin g s  a re  be in g  d ug , 
ir re sp ec tiv e  of th e  d e p th . T h is  of cou rse  is m ere ly  
a n  a rb i t ra ry  figure a n d  a  m a t te r  of a r ra n g e m e n t 
b e tw een  th e  m a n ag e r a n d  h is  su rv ey o r. U nless 
th e  d red g em aste r  allow s th e  sam e figure he  w ill be 
o u t in  h is  c h a r ts  an d  th e  n a rro w e r h is  a re a  c u t  in  a  
m o n th  th e  g re a te r  w ill be  th e  to ta l  e r ro r  (Fig. 4).

SOLID

TAILINGS P A D D O C K S O L ID
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Condition I I .— In  Condition I I  one side of th e  
face has a deep channel, possibly left over by  th e  
sam e dredge a f te r  previous working. The dredge- 
m aster will in sist on cleaning up th e  b o ttom  to  th e  
toe of th e  solids (Fig. 5). H ere again  th e  question  
of correct allowance for b a tte r  comes in. The 
d redgem aster should w ork o u t th e  angle in  th e  sam e 
w ay as does th e  surveyor and  add  to  th e  visible 
leng th  th a t  leng th  which w hen m ultiplied by  the  
dep th  and  w id th  gives th e  sam e volum e th a t  th e  
surveyor has added.

• Condition I I I .— This is th e  case of a  dredge 
w orking in  a solid piece of ground w ith  tailings h a rd  
on th e  left (Fig. 6). Tailings do no t lie cem ented and 
consequently  a g reater falling-in occurs, both  
while actually  dredging and a fte r th e  dredge has 
gone forw ard. As ind ica ted  in  th e  figure, if, a fte r 
th e  dredge has gone forw ard th e  tailings drop in, 
th en  th e  surveyor’s m ark  for th e  visible finish 
of th e  face will n o t coincide w ith  th e  post th e  
d redgem aster had  in  while on th a t  p a rticu la r

piece of ground. As is shown in  th e  figure, th e  ta il
ings will actually  overlap a piece of th e  b o tto m  th a t  
has a lready  been cleaned up and  th e y  will h av e  
tak en  up a different angle. The best th a t  can be 
done is to  w ork from  th e  am o u n t of fall-in seen 
while actually  dredging and  th e  nom inal slope of 
45°. The re tu rn  will be low over th e  m onth , b u t 
th a t  is b e tte r  th a n  being high.

D e p t h .— W hen a d ep th  in d ica to r on a dredge 
has been properly  se t and allow ance m ade for th e  
slack of th e  buckets th e re  should be no error from 
th e  actu al recorded depths. F rom  th a t ,  i t  would 
appear th a t  all th a t  can be said has a lready  been 
said, b u t th ere  are th ree  th ings w orthy  of m ention. 
F irstly , if a dredge is t ig h t  behind and  is being 
th ru s t ahead, i t  is an  im possib ility  to  clean bottom  
— one cu t overlapping as i t  should. Fig. 7 shows 
th e  shape of th e  b o tto m  w hen a  dredge is being 
shoved ahead. T he buckets h i t  bo ttom , b u t a t 
such d istance as 12 and  18 ft. in  full ahead there  is a 
v ery  considerable po rtion  of th e  bo ttom  left behind. 
If th is  is tru e  th e  average d ep th  as shown on th e  
ch art w ill be ve ry  far out. How ever, th ings should 
n o t reach th is  stage, for, if a dredge is corrected in 
h er w id th  th e  bo ttom  will look a fte r itself. Then 
som etim es th ere  is a considerable he igh t of bank 
above w a ter level. In  th is  case th e  m ean height 
should be worked ou t and  added to  th e  average 
dep th . Also— th ird ly , w hen w orking in  a  deep 
hole, th e  h e igh t of w a ter above th e  gravel should be 
deducted  from  th e  average dep th .

T H E  S T E A M -S H O V E L  IN N IG E R IA
A t th e  m eeting  of th e  In s titu tio n  held in May, th e  

app lication  of th e  m echanical shovel to  th e  w orking 
of th e  N igerian  tin -deposits was described by  W . E. 
Sinclair. T he a u th o r said th a t  th e  h is to ry  of 
alluvial t in  m ining in  N igeria  does n o t offer any 
conspicuous exam ples of big-scale m ining aided 
by  p lan t or m achinery , and, w ith  few exceptions, 
th e  in tro d u c tio n  of p lan t and m achinery  of an y  
sort has n o t been  successful, and, since th e  ad v en t 
of steam  shovels and  draglines to  th is  field, a 
certa in  num ber of m ining engineers have supported  
popular opin ion as to  th e  fa ilu re  of th is  class of 
p lan t, even u n der norm al conditions. A few far- 
seeing engineers decided, however, th a t  one of th e  
problem s to  be tack led  was th e  break ing  of ground 
rap id ly  and  cheaply, and  to  th is  end decided on 
th e  use of excavating  m achinery , w ith  th e  resu lt 
th a t  d raglines and  shovels are now being used to  
a  sm all ex ten t.

A general review  of all excavating  m achinery  
which has been and  is being  em ployed on these  
fields, does n o t show th a t  any  d irect fau lt can  be 
found in  th e  m achines them selves or in  th e  w ork 
th ey  are  doing. In  general th ey  a re  doing w ork 
which o therw ise would call for enorm ous reserves 
of labour or large resources of w ater, in  n e ith e r 
of w hich com m odities is N igeria  plentifu lly  endowed.

T he a p p aren t o u tstand ing  difficulties experienced 
in shovel-m ining in  N igeria  would seem to  fall 
u nder th e  following head ings :—

(1) W here  all ground broken  by  shovels or 
draglines is being  sluiced :—

(a) Blockage of sluices.
(b) Shortage of w ater.
(c) Low capacity  or efficiency of m achine 

due to  (a) an d /o r (b), or o th er p lan t w orking in  
conjunction  w ith  th e  excavator.

2. W here all ground broken by  shovels is dum ped 
back (stripp ing  o v erburden).

(a) C ram ped position  owing to  dum ped  over
b u rden  com ing back  on th e  m achine and  con
sequen t necessity  for th e  double handling  of a 
p roportion  of th e  dum p.

(b) B ad trave lling  conditions causing loss of 
tim e  in  m oving m achine up to  th e  face.

(c) D um ps sliding back on to  th e  m achine or 
on to  th e  w ash exposed.

(d) Falls of ground.
(e) Low cap acity  or low efficiency due to  o ther 

p lan t w orking in  conjunction  w ith  th e  stripp ing  
shovel.

(/) Low capacity  due to  tim e lost in  coaling, 
oiling, or tak in g  w ater.
G e n e r a l .— A resum e of th e  difficulties 

experienced in  s tripp ing  overburden by  m eans 
of large revolving shovels resolves itself chiefly 
in to  a question  of su itab le  conditions, th a t  is, 
shovels com peten t to  tack le  th e  ground and  ground 
su itab le  for shovels, allowing for such im p o rtan t 
factors as d ra inage, len g th  of deposit, d ep th  of 
ground, and  value of ground, and finally th e  m ethods 
of handling  th e  wash exposed an d  th e  aux iliary  
p lan t used in  connexion th erew ith . All of which 
m eans, first, th e  careful s tu d y  of every  d e ta il 
before th e  p lan t is installed , and, secondly, a 
p ractica l and  ex ac t lay -ou t p lanned  in  advance, 
bo th  on paper, by  m eans of accu rate  plans and 
sections of th e  deposit, and  on th e  a rea  itself. Large 
m echanical p lan ts of an y  descrip tion  should n o t 
be  placed on a depos i t  of a lluv ial t in  w ith o u t careful 
consideration, and th is  p o in t is even m ore im p o rtan t 
in  th e  case of steam  shovels.

The question of lubrication  in  a m achine of 
th e  shovel is im p o rtan t, and  a sho rt s to p  a t
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in te rvals for th e  purpose of exam ining and oiling 
m oving p a r ts  is recom m ended. A t th e  same 
tim e  th e re  is alw ays room  for im provem ent in 
lubricating  arrangem ents, especially a fte r a m achine 
has been  runn ing  for any  length  of tim e. Most of 
th e  revolving shovels are now fitted  w ith  an 
arrangem en t w hereby w a ter can be tak en  in to  th e  
tan k  while th e  m achine is running.

Value o f Ground.— One of th e  considerations 
m entioned above is w hat m ust be th e  value of the  
ground in  o rder th a t  a deposit can be profitably 
m ined by  m eans of shovels ? T here is no known 
form ula and  few exam ples locally from  which a 
solution can be  arrived  a t, so th a t  th e  po in t 
rem ains a  problem . I t  is suggested, however, 
th a t a m ethod  m igh t be employed where a fairly 
accurate idea as to  w hat co n stitu tes a payable 
deposit m ay be arrived  a t. F irs t, i t  m ust be assumed 
th a t, if a shovel is to  be  employed to  s trip  th e  
overburden, th e  whole of th e  value is contained in 
th e  wash. Secondly, i t  is assum ed th a t  th e  
m ean stripp ing  cost p e r y ard  on th e  shovel to  be 
employed is known, and  also its  ra te  p er hour. 
Finally, i t  m ust be assum ed th a t  th e  cost of 
breaking, handling, and dressing a cubic y ard  of 
wash under v ary ing  circum stances is a known factor, 
since th is  operation  is m uch th e  sam e under varying 
conditions, no m a tte r  w hat m eans are employed 
to  expose th e  wash. T hen, given th e  dep th  of 
ground, w id th  and  value of th e  wash, th e  nex t 
logical step  is to  calculate a ra tio  of cubic yards of 
overburden to  a cubic ya rd  of wash, in  order to  
determ ine th e  am ount of overburden to  be removed 
to  expose one cubic yard  of wash. Incidentally , 
this ra tio  will give th e  requ ired  ra te  of working, 
and is a foundation for th e  determ ination  of th e  
auxiliary  p lan t necessary to  keep pace w ith  th e  
stripping shovel. To illu stra te  th e  ra tio  factor of 
overburden to  wash, th e  cases of tw o deposits having 
the  sam e w ash value, b u t of different depths, are 
quoted. T he costs on stripp ing  and handling  of 
wash are  assum ed to  be th e  same in each exam ple, 
viz. :—
Cost of s tripp ing  by  shovel . 9d. pe r cub. yd.
Cost of breaking, handling,

and dressing w ash . . 2s. p e r cub. yd.
E x a m p l e  1.

Average d ep th  of deposit . 24 ft.
R atio  of overburden  to  w ash 7 : 1
Overall value of ground . 3 lb. pe r cub. yd.
Value of wash . . . 2 4  lb. p er cub. yd.

T o t a l  C o s t  o f  H a n d l i n g .
Stripping, 7 cub. yd. a t  Sd. 5s. 3d.
W ash, 1 cub. yd ., a t  2s. . 2s.
Therefore, to ta l cost for recovery  of 24 lb. Sn. con

cen tra tes is 7s. 3d.
E x a m p l e  2 .

Average dep th  of deposit . 54 ft.
R atio  of overburden to  wash 1 7 :1
Overall value  of ground . 1-33 lb. pe r cub. yd.
Value of w ash . • . 2 4  lb. p er cub. yd.

T o t a l  C o s t  o f  H a n d l i n g .
Stripping, 17 cub. yd. a t  9d. 12s. 9d.
W ash, 1 cub. yd. a t  2s. . 2s.
Therefore, to ta l cost for recovery  of 24 lb. Sn. con

cen tra tes  is 14s. 9d.
This solution is therefore dependent on th e  

m ethod  and cost of handling  th e  wash and on the  
cu rren t price of th e  m etal, th e  cost p er yard  of 
stripp ing  being  a  constant.

Actually th e  cost of b reaking ground by m eans of 
shovels varies considerably according to  capacity

and conditions, bu t, generally speaking, over any 
period a fair average is realized.

V ariations in  runn ing  costs on m achines of th is  
type  are due chiefly to  one or more of th e  following 
causes : (1) M echanical breakdow ns ; (2) th e
hum an factor ; (3) unforeseen delavs.

T he expense for repairs of shovels or draglines, 
if called upon to  w ork continuously under severe 
conditions, m ust become a large item , especially 
if th e  m achine in  question  has passed through 
some years of service. The m aintenance and 
repair cost on any  p articu lar shovel will, therefore, 
vary  in  d irect ra tio  to  th e  age of th e  m achine, 
and va ry  considerably in  m achines of d ifferent 
sizes and capacities.

Mechanical breakdowns can be allowed for as a  
certa in  percentage (say, 7% ) of lost tim e in  to ta l 
running tim e, so long as these accidents are not 
d irectly  due to  bad operating  or carelessness on 
th e  p a r t  of th e  driver.

The human factor.— A large factor of safety  is 
p u t in to  th e  s truc tu re  and m echanical construction 
of a shovel, to  allow for th e  abnorm al stresses and 
stra ins to  which such a m achine is subjected, and 
for th e  hum an elem ent. The life of th e  m achine 
and its  efficiency are, therefore, m ore or less in  the  
hands of th e  operator, although th is  can to  a large 
ex ten t be  controlled by efficient supervision. One 
of th e  common failings of even a careful and speedy 
operator, which seriously affects yardage and th e re 
fore costs pe r yard, is th e  inab ility  to  fill th e  bucket 
to  overflowing in  each c u t ; th is  is generally  due 
e ither to  swinging clear before m aking th e  full 
cu t from bottom  to  to p  of face, and so failing to 
bring th e  bucket and arm s up to  a horizontal 
position, or to  insufficient ' crowding m otion ’ 
during  th e  cu t, due to  bad judgm en t or over
cautiousness.

T im e is invariab ly  lost a t  change of shifts owing 
to  unnecessary ta lk  betw een th e  relieving operator 
and th e  one being relieved. All m atters concerning 
th e  previous sh ift should be entered in a log-book 
on th e  m achine, which would give all th e  inform ation 
to  th e  operator tak in g  over and so m ake long d is
cussions unnecessary. This log also co n stitu tes 
a record for th e  M anager and gives deta ils and 
figures for s ta tistics and reports.

Supervision .— The im portance of efficient super
vision on a shovel proposition cannot be over
emphasized, for, to  a g reat ex ten t, th e  efficiency 
of th e  work, th e  yardage handled, and th e  cost 
depend on th e  m anager, who should be qualified 
to  handle m en and to  have sufficient m echanical 
knowledge to  understand  every deta il of th e  
m achines under his charge, otherw ise th ere  m ay be 
a tendency  for operators to  take  advantage of th e  
m anager’s lack of knowledge by  slacking or bluffing. 
In  order to  avoid th is  s ta te  of affairs, th e  m anage
m ent is often  tem p ted  to  resort to  a bonus system . 
U nder these  circum stances th is  step  would app ear 
to  be a sign of weakness. On th e  o ther hand, in 
certa in  circum stances where operators and crew 
have undoubtedly  difficult w orking conditions, or 
are expected to  work long hours, i t  is reasonable 
to  give a  bonus for th e  yardage moved. In  th is  
connexion, a bonus system  which works sa tis
factorily  and does no t increase costs is one based on 
an overtim e basis, i.e. cubic yards broken per hour 
in tim e worked over th e  norm al eight-hour shift, 
and on th e  yardage handled over and above th e  
average or tested  capacity  of th e  m achine, in con
junction  w ith  a sliding scale based on th e  coal
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consum ption, i.e. cubic yards of ground handled  
p e r to n  of coal consum ed.

Most charges against th e  shovel con tinue w h e th er 
th e  m achine is digging or a t  rest, therefore  i t  is 
im p era tiv e  th a t  stoppage tim e  be reduced to  a 
m inim um  ; continuous runn ing  is b e tte r  th a n  a 
single day-sh ift or a double e ight-hour shift. I t  is 
generally ad m itted  th a t  efficiency is no t m ain ta in ed  
on n igh t work, b u t on a shovel w ith  good operators 
th e re  is lit t le  difference betw een  d ay  and  n igh t 
conditions, so long as good flood lam ps are  em ployed 
besides those usually  fitted  on th e  m achine. A 
cram ped  m achine canno t be expected  to  b reak  
ground a t  a low cost. Feed-w ater arrangem en ts 
are im p o rtan t, so th a t  no loss of tim e is incurred 
in  g e ttin g  feed-w ater to  th e  tan k  and  boiler.

U nforeseen delays will occur, b u t these  can 
generally  be m inim ized by  careful foresight on th e  
p a r t  of th e  m anagem ent in th e  general layout, which 
should be m apped o u t in d e ta il a few m onths ahead 
of th e  cu rren t work. L arge stripp ing  shovels have 
proved extrem ely  useful for ra ising  or lowering 
p lan t ou t of or in to  th e  cut. W ork of th is  n a tu re  
should be correctly  a llocated, otherw ise th e  cost of 
s trip p in g  will suffer. The running tim e  and digging 
efficiency of a  large revolving shovel is indicated  in 
th e  following record, which covers a long period 
under fairly  difficult conditions :—

°//O

T otal runn ing  tim e  100-0
D igging . . 61-5
C oaling and  oiling 14-4 D ifficulty in  g e ttin g  coal

to  th e  m achine and 
sm all b u nker capacity . 

T ravelling  . . 12-3 B ad conditions.
M echanical and

m ain tenance  8-3 
O th er delays . 3-5 Low ering and  lifting

p lan t and  passing 
p lan t in  cut.

D igging efficiency m ust v a ry  considerably  
according to  local conditions, n a tu re  of ground, and 
capac ity  of th e  shovel, and cost of s tripp ing  will 
v ary  in d irec t ra tio , so th a t  i t  would cause confusion 
to  quote  various exam ples in  N igeria. I t  suffices 
to  say th a t  shovels have  broken  ground, and 
dum ped i t  under conditions and  a t  a  price th a t 
could n o t have  been achieved by th e  local labourer, 
o r any  o th e r com petitive  p lan t th a t  could be 
em ployed u n d er such conditions. On th e  o th er 
hand , m echanical excavators of th e  wrong ty p e  
u nder unsu itab le  conditions and inefficient m anage
m en t will prove an  unprofitable undertak ing , which, 
of course, will app ly  to  m ost o th er p lants.

D r a g l i n e s .— D raglines have  n o t y e t  been  
em ployed to  s trip  th e  overburden  off th e  w ash on 
deep deposits in  N igeria, as is being done by th e  large 
revolving shovels, b u t th o ugh t has been  given to 
th is  question , and  th e re  is no d o ub t th a t  a tim e  
will come w hen draglines will be tr ied  o u t on th is  
m ethod of w orking, especially on th e  deeper 
ground which is of an  unsu itab le  n a tu re  for shovels. 
T he only obvious difference in  th e  m ethod of a tta c k  
is th a t  th e  dragline works from th e  top  of th e  bank, 
th a t  is, i t  trave ls along th e  surface on ground level, 
and in  th is  w ay presents th e  following advan tag es 
over th e  shovel w orking down in th e  bo ttom  of th e  
c u t  : (1) The dragline has m uch easier trave lling
conditions ; (2) less chance of being  cram ped ;
(3) no danger from  falls of dum p or b ank  ; and  (4) 
allows m ore room  in  th e  bo ttom  of th e  cu t for wash 
operations.

T hese factors a re  a decided consideration  when 
c erta in  conditions a re  stud ied . If, for instance, a 
d eposit is su itab le  in  every  w ay for s trip p in g  by 
shovels, b u t th e  overburden  is of a m oist clayey 
n a tu re , and  is n o t likely  to  s tand  w hen opened up, 
and  for th e  sam e reason dum ps are  liable to  slide, 
th en  a drag  w orking from  th e  b an k  would be free 
of any  of th e  difficulties m entioned, and  would be in 
a  position , by  reason of its superior dum ping  radius, 
to  deal successfully w ith  such conditions. In  spite  
of these  advantages, how ever, th e  su itab ility  of 
a  dragline under certa in  conditions is dependent 
on factors as in  th e  case of a steam  shovel. There 
is n a tu ra lly  a  lim it to  th e  d ep th  of ground which 
can be successfully handled. G iven th e  correct 
m achine for a  given d ep th  of ground, a  certa in  
w id th  of face m ust be m ain ta in ed  in order to  obtain  
a  bu lk  of broken  ground which can  be  dum ped 
clear of th e  exposed wash.

I t  will be realized th a t  w hen a  d ragline is first 
established on a  deposit, a  p ilo t cu t, as in  th e  case 
of w orking by  m eans of shovels, is th e  prim ary  
layout. T his p ilo t or box cu t is no t a s tra ig h t
forw ard procedure in  th e  case of a d ragline opening 
up a deposit w ith  no open or free side. T he dum ping 
h e igh t of a dragline, w hen dum ping  ground on its 
own level ( th a t is, on to p  of th e  bank), is 
considerably reduced, so th a t  th e  am oun t i t  is 
able to  stack  is less th a n  one-th ird  of w ha t i t  is 
able to  dum p w hen th row ing  back  in to  an  open 
cu t below its  own le v e l ; consequently  some 
scheme m ust be em ployed to  overcom e th is  handicap 
in  th e  in itia l cut. A fter th e  p ilo t cu t has been 
excavated, a  dragline trave ls along th e  edge of the  
open cu t on th e  s trip  of ground which i t  is in  the  
process of stripp ing . T his procedure is n o t possible 
w hen opening up  th e  p ilo t cu t, for th e  reason 
th a t,  in  order to  excavate  a cu t w ide enough, there  
would be m ore broken  ground th a n  could be com 
fortab ly  dum ped, or th e  p ilo t cu t would have  to  be 
m ade too narrow  to  be  of an y  use.

T he advantages gained by s trip p in g  deep ground 
b y  m eans of draglines, as com pared w ith  shovel 
operations, have a lready  been m entioned. Besides 
these  considerations o th er m inor ad v an tages are 
gained, such as easy accessib ility  in  case of repairs, 
b e tte r  conditions for operators, m ore sa tisfactory  
lighting  for n igh t work, no loss of tim e in passing 
o th e r p lan t in  th e  cu t, no need  for bench of wash 
to  be  left on each cu t, and  few er abnorm al b reak 
downs and m ishaps to  th e  m achine. Also w hen th e  
deposit is worked out, i t  is advan tageous to  have 
th e  dragline on th e  surface, and  so read y  to  move 
off to  a new  site . W here th e  wash has previously 
been p a rtly  worked b y  tr ib u to rs  or by  u n d e r
ground m ethods, th e  trouble  now experienced in 
trave lling  large shovels over such broken  ground 
would be en tire ly  elim inated . D raglines can, 
therefore  be used to  ad v an tage  in  strip p in g  partly - 
w orked ground, for such a m achine has an added 
adv an tag e  in  being able to  level up its  own road 
w hen trave lling  over rough or broken ground.

To offset these  advan tages, however, m ention 
m ust be  m ade of certa in  d isadvantages th a t  will 
be ap p aren t in  th is  m ethod  of w orking :

1. If ground should be tough or hard , th e re  is 
a  possib ility  th a t  difficulty will be found in  getting  
down to  th e  b o tto m  strip p in g  level. W here the  
action  of cu ttin g  down is m ore or less dep en d en t 
on th e  w eight of th e  bucket, th e  bucket can be 
w eighted in  order to  overcom e th e  difficulty.

2. The skill of th e  operato r is m ore im p o rtan t
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in  dragline th a n  in  shovel work. The throw  of th e  
bu ck et in  order to  grade th e  bottom , th e  side- 
cu ttin g  to  ob ta in  a b a tte r  on th e  bank, call for an 
experienced operator.

3. B reaking ground is usually a slower procedure 
w ith  a dragline th a n  w ith  a shovel of th e  same 
capacity , due principally  to  th e  fact th a t  th e  
actions a re  no t so positive , and speed of digging is, 
therefore, en tire ly  dependen t on th e  skill °of th é  
operator.

4. W here ground is soft and liable to  break  away, 
there  is alw ays th e  danger of th e  b ank  giving and 
th e  m achine sliding down in to  th e  cut. The na tu re  
of th e  ground will show w hat angle of b a tte r  it will 
be necessary to  m ain ta in  in  order to  guard against 
th is  danger.

5. The supply  of feed-w ater to  a steam  dragline 
will no t be as sim ple as i t  usually  is in  th e  case of 
shovels, w here advantage  can be tak en  of g rav ity  
to  feed w a ter to  th e  tan k s and th e  boiler.

M a n g a n e s e  in  t h e  U n i te d  S ta te s  d u r i n g  1929.— 
The B ureau of Mines, D epartm en t of Commerce, 
W ashington s ta te s  th a t  th ere  w as a n  increase 
of ab o u t 30% in  sh ipm ents of m anganese ore 
contain ing  35% or m ore of m etallic  m anganese 
from m ines in  th e  U n ited  S ta tes  in  1929. Ship
m ents to ta lled  approxim ate ly  61,000 tons, valued 
a t  $1,926,000, as com pared w ith  46,860 tons, 
valued a t  $1,214,853 in  1928. The sh ipm ents of 
m etallurgical ore during  th e  y ear am ounted to 
abou t 48,000 tons, valued a t  $1,380,000, as com 
pared  w ith  31,430 tons, valued a t  $593,561 in 
1928, while chem ical ore shipm ents decreased 
from 15,430 tons, valued a t  $621,292 in  1928, 
to  ab o u t 13,000 tons, valued a t  $546,000 in  1929. 
The re la tively  large increase in  1929 was m ainly  
due to  th e  increased o u tp u t from  th e  p lan t of th e  
Dom estic M anganese and  D evelopm ent Co., a t 
B utte , M ontana. This com pany trea ted  in its 
mill ab ou t 50,000 tons of rhodochrosite averaging 
37-6% m anganese from  which w as produced about
30,000 tons of s in ter averaging 57-7% m anganese. 
D uring 1928 th is  com pany trea ted  abou t 18,600 tons 
of crude ore con ta in ing  37% m anganese, and 
ob tained  11,118 tons of nodular p roduct averaging 
57% m anganese. Chemical ore sh ipm ents from 
Philipsburg  am ounted  to  12,800 tons in  1929, 
as com pared w ith  14,689 tons in  1928. Sh ip
m ents of h igh-grade ore from  A rkansas were about
3,600 tons, as in 1928 ; A rizona shipm ents decreased 
from 3,507 tons in  1928 to  ab ou t 2,600 tons in 
1929 ; Georgia sh ipm ents likewise decreased from 
4,727 tons in  1928 to  2,500 tons in  1929 ; Idaho 
showed little  change ; New Mexico shipm ents 
increased from  2,627 tons in  1928 to  abou t 2,900 
tons in  1929 ; Tennessee sh ipm ents showed a 
m arked increase from  55 tons in  1928 to  over 500 
tons in  1929, while V irgin ia’s decreased slightly.

Figures furnished b y  th e  B ureau of Foreign 
and  D om estic Commerce show th a t  during  th e  
first eleven m on ths of 1929 th e  U nited  S tates 
im ported  630,083 tons of ore contain ing  308,113 
tons of m anganese. A ssum ing th a t  th e  im ports 
for D ecem ber la s t were a t  th e  sam e ra te  as in 
N ovem ber, th e  to ta l tonnage  im ported  would be 
approx im ate ly  680,000 tons contain ing  332,000 tons 
of m anganese, as com pared w ith  427,708 tons of 
ore con tain ing  207,808 tons of m anganese during
1928. T he im ports from  Soviet R ussia for th e  
first eleven m onths am ounted  to  328,861. to n s of 
ore con tain ing  168,874 tons of m anganese, com pared 
w ith  159,842 tons contain ing  79,529 tons of th e

m etal in th e  en tire  year of 1928 ; Brazil furnished 
194,335 tons containing 84,569 tons of m anganese 
during  th e  first eleven m onths of 1929 as com pared 
w ith  142,300 tons contain ing 64,290 tons of 
m anganese during  all of 1928 ; im ports received 
from  In d ia  am ounted to  67,440 tons contain ing  
abou t 34,619 tons of m anganese during  th e  first 
eleven m onths of 1929, as com pared w ith  83,600 
tons contain ing 43,072 tons of m anganese in 1928 ; 
while B ritish  W est Africa (Gold Coast) furnished 
27,587 tons of ore contain ing  13,258 tons of 
m anganese for th e  first eleven m onths of 1929, as 
com pared w ith  24,186 tons con tain ing  11,712 
tons of m anganese for th e  en tire  year of 1928. 
The increased (over double) im ports from Soviet 
R ussia is w orthy  of note. Fo r th e  first eleven 
m onths of 1929 th e  m anganese con ten t of ferro
m anganese im ported  was 58,956 tons as com pared 
w ith  48,844 tons for th e  en tire  year 1928. The 
im ports for th e  en tire  year 1929 are estim ated  a t
63.600 tons of m anganese content, equivalent to
79,500 tons of ferro-m anganese, or 150,000 tons 
of ore.

There was a record production  of steel in  1929, 
estim ated  a t  56,100,000 tons of ingots and castings, 
com pared w ith  51,544,180 tons in  1928, and  a 
consequent dem and for ferro-m anganese and in 
tu rn  for m anganese ore. The estim ated  production 
of ferro-m anganese in  1929 is given in  th e  Iron  
Trade Review  of Ja n u a ry  2, 1930, as 333,800 tons, 
th e  largest o u tp u t on record, com pared w ith  
319,770 tons in 1928. The ra te  of consum ption 
of m anganese ore in th e  m anufacture  of ferro
m anganese, as reported for 1928 by ferro-m anganese 
producers w as 1-891 tons of ore per to n  of product. 
A t th is  ra te  th e  production  of ferro-m anganese 
in 1929 would have required abou t 631,000 tons 
of ore. Fo r th is  purpose th e  supply  was am ple : 
th a t  is, 60,000 tons of dom estic high-grade ore 
plus 680,000 tons of im ported  ore m inus about
45.000 to  50,000 tons d iverted  for “ chem ical ” 
uses, a balance of 690,000 to  695,000 tons. About
63.600 tons of ferro-m anganese, equivalent to
150.000 tons of ore (figured on th e  sam e percentage 
of recovery as in  dom estic m anufacture) was 
im ported  for consum ption in  1929. This figure 
added to  th e  requirem ents of dom estic ferro
m anganese producers (631,000 tons) would indicate 
th a t  th e  to ta l m etallurgical requ irem ent in  the  
U nited S ta tes in  1929 was probably  in  th e  neigh
bourhood of 781,000 tons.

T he shipm ents of dom estic ore contain ing  
from 10 to  35% of m anganese (ferruginous 
m anganese ore) in  1929 were 77,000 tons, valued 
a t  approx im ately  $419,000, as com pared w ith 
90,581 tons, valued a t  $407,289 in  1928. The 
dom estic sh ipm ents of ore con tain ing  from  5 to  
10% of m anganese (m anganiferous iron ore) in 
1929 were 1,100,000 tons, valued a t  $2,772,000 
as com pared w ith  1,085,401 tons, valued a t 
$2,645,145 in  1928.

C o p p e r  in  C o n v e r te r  S l a g .— R ecent changes in 
m etallurgical practices, p a rticu la rly  those in  
flotation, have altered  g reatly  the  functions of the  
d ifferent un its  of a  copper sm elter. Gangue 
m inerals are rem oved from  th e  feed so m uch more 
thoroughly  th a t  th e  reverberatory  furnace, once 
v irtua lly  a concen tra to r in  which a low grade ore 
was concentra ted  in to  a rich  m atte  by  v irtue  of th e  
rem oval of gangue elem ents as slag, has become 
very  largely a m elting  furnace in  w hich the  rich 
flotation concentrates are rendered  m olten  so th a t
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th e y  m ay  be converted . M oreover, since th e  
proportion  of m a tte  to  slag in  th e  rev erb era to ry  
furnace o u tp u t is g rea te r th a n  i t  was form erly, 
th e  am o u n t of con v erte r slag re tu rn e d  to  th e  
rev erb era to ry  for cleaning is, in  com parison to  th e  
am oun t of slag actu a lly  form ed in  th a t  furnace, 
also m uch larger. In  some cases, ap p ro x im ate ly  
half of th e  rev erb e ra to ry  dum p slag m ay  have  
o rig inated  in  th e  converter. The increase in th e  
p roportion  of co n verter slag to  to ta l  slag produced 
has b rough t ab o u t certa in  consequences n o t 
en tire ly  desirable. C onverter slags con ta in  a  high 
percentage of iron an d  therefore  are high in specific 
g rav ity  and  are very  basic. A considerable q u a n tity  
of m ag n e tite , b o th  dissolved and  suspended as 
solid crystals, is alw ays a  com ponent. The basic 
n a tu re  of th e  o rd in a ry  co nverter slag an d  th e  
presence of th e  suspended m ag n e tite  crystals 
m ake im possible th e  reduction  of th e  copper co n ten t 
of th e  slag below  ap p ro x im ate ly  1% b y  even th e  
m ost prolonged se ttling , an d  a  re -tre a tin g  process 
is necessary. A t p resen t, general practice  in  w estern  
copper sm elters is to  re tu rn  th e  co nverter slag 
m olten to  th e  reverb era to ry  furnace. H ere d ilu tion  
by m ix ing  w ith  slag form ed in  th e  reverb era to ry  
furnace an d  reac tion  w ith  raw  sulphides and  
siliceous m ateria ls in  th e  rev erb era to ry  feed reduce 
th e  m agnetite  an d  increase th e  silicates to  th e  
p o in t necessary  for a sa tis fac to ry  dum p slag.

This m ethod  of re -trea tin g  co n verter slag, 
although  very  sim ple, does n o t alw ays go so sm oothly 
as th is  b rief descrip tion  would in d ica te . A fter 
e n te ring  th e  rev erb era to ry  b a th , co n verter slag, 
because of its  g reater density , often  shows a tendency  
to  form  a m ore or less d is tin c t layer im m edia tely  
above th e  m atte . Such a layer, m ushy in  consistency 
because of suspended m agnetite  crystals, in terferes 
w ith  p roper furnace operation . I t  h inders th e  m atte  
new ly  form ed in  th e  sm elting  zone from  se ttlin g  
o u t of th e  s la g ; th e  ex trem ely  basic ch aracte r 
of th e  lay er m akes for g rea te r corrosion of th e  side 
walls of th e  furnace a t  th e  p o in t w here m a tte  and  
slag m eet, and  th e  suspended m ag n e tite , in  th e  case 
of furnaces p roducing a low-grade m atte , m ay  sink  
th rough  th e  m atte  and  g radually  deposit a  layer of 
c rystalline  m ag n e tite  on th e  b o tto m  of th e  furnace. 
T he grow th of such a lay e r ten d s  to  becom e m ore 
and  m ore rap id , since as i t  th ickens, th e  d ep th  of 
m a tte  th rough  w hich th e  m ag n e tite  c rystals m ust 
sin k  is lessened. A n econom ically an d  tech n ica lly  
feasible m echanical m ethod  of re -trea tin g  converter 
slag would, b y  avo id ing  these  difficulties, m ake 
possible g rea ter furnace capacity , a m ore siliceous 
and  c leaner slag, and  less corrosion of th e  furnace 
sidewalls. H ow ever, in  o rder to  judge correctly  
as to  th e  feasib ility  of various possible m ethods of 
c lean ing  co nverter slag, one m ust first know  th e  
chem ical and  physical s ta te  of th e  copper co n ten t 
of th e  slag. The resu lts of an  in v estiga tion  carried  
o u t in  A rizona by  th e  U n ited  S ta tes B ureau of 
Mines are sum m arized  as follows b y  F . S. W artm an  
an d  W . T. B oyer in  R eport of In v estig a tio n s 
2985, recen tly  published.

Chilled or quickly-cooled converter slag is difficult 
to  g rind  an d  th e  copper-bearing  com pounds are 
so finely d issem inated  th a t  th e y  are n o t freed  by  
g rin d in g  th ro u g h  200 m esh. Slowly-cooled or 
c rystallized  co nverter slag is m uch easier to  grind  
th a n  chilled slag and  th e  copper-bearing  com pounds 
are segregated in granules of such size th a t  th e y  are 
largely  freed from  th e  slag by  g rind ing  th em  through  
150 m esh. N e ith e r silver n itra te , su lphurous acid, 
n o r a  m ix tu re  of sulphurous, hydrofluoric, and

pyrogallic acids will d istingu ish  betw een p rill and  
dissolved copper, or betw een sulphide and  ox ide 
copper in  th e  slag w ith  an  accuracy g rea te r th an  
10% of th e  to ta l  copper co n ten t of th e  slag. T h e  
copper co n ten t of th e  first slag sk im m ings from  th e  
converting  of low- o r m edium -grade m atte  is in  th e  
form  of sulphide or m etallic  copper. Slags sk im m ed 
n ear th e  w h ite  m eta l stage m ay  co n ta in  an ap p re 
ciable p roportion  of th e  copper co n ten t in  th e  
oxidized form . T he whole body of th e  slag produced 
in  converting  a  m a tte  co n ta in in g  30% copper will 
have ab o u t 90% of th e  copper co n ten t in  th e  
m etallic  o r su lphide form.

As slowly-cooled co nverter slag produced from  
th e  converting  of low or m edium  grade m attes  is  
easily ground, and  th e  copper-bearing  com pounds 
are largely  freed b y  grind ing  th ro u g h  150 m esh, 
and  since th e  copper co n ten t is ap p ro x im ate ly  
90% in  th e  sulphide or m etallic  form , i t  is believed 
th a t  th e  cleaning cf th is  ty p e  of slag b y  th e  flotation 
process is possible.

D e t e r m in a t io n  of C a d m iu m .— T he use of th e  
m etal, cadm ium , has increased g reatly  in th e  p a s t 
few years, due to  its  app lication  in  steel plating. 
T he m eta l is o b ta ined  as a by -p roduct in  th e  
m etallu rgy  of zinc. The m inerals of cadm ium  alm ost 
in v ariab ly  occur in  very  m inute  q u an titie s  in  zinc 
ores. The re la tiv e  am ounts of cadm ium  in the  
complex lead and  zinc ores of th e  Salt L ake D istric t 
in  U tah  range from  negligible quan ties to  one p a r t  
of cadm ium  to  200 p a rts  of zinc.

Because of th e  increasing  im portance  of cadm ium , 
research on th e  recovery  of cadm ium  from  zinc 
m ineral concentra tes is being conducted  a t  th e  
In te rm o u n ta in  E xp erim en t S ta tio n  of th e  U nited  
S ta tes B ureau of M ines, D ep artm en t of Commerce, 
in  co-operation w ith  th e  U n iv ersity  of U tah . In  
m aking  th is  research, considerable trouble  was 
encountered  in de te rm in ing  th e  cadm ium  con ten t of 
th e  various zinc concen tra tes an d  th e  products 
ob tained  in  connexion w ith  th e  w ork, because of the  
chem ical s im ilarity  of th e  elem ents, and  because of 
sm all am ounts of cadm ium  which w ere p resen t as 
com pared to  th e  large q u an titie s  of zinc. A n average 
zinc concentra te  of th is  d is tric t con ta ins 0-2% 
cadm ium  an d  55 to  60% zinc. O rd inary  rou tine  
analyses for substances w hich are  re la tiv e ly  sim ple 
when com pared to  th e  d e te rm in a tio n  of cadm ium, 
are accurate  w hen th e y  differ b y  0-1 o r 0-2%. 
Considering th e  co n ten t of cadm ium  to  be d ealt 
w ith, such accuracy is en tire ly  inadeq u ate . Several 
m ethods for de te rm in in g  cadm ium , ob tained  from 
various sources, w ere m ore accu rate  th a n  th e  
percentage given above, b u t were long and  com pli
cated  and  caused a g reat deal of delay  in  th e  conduct 
of th e  w ork. Accordingly, th e  lite ra tu re  was 
searched for m ethods, or p a rts  of m ethods, th a t  
would be su itab le  for th e  purpose. As a resu lt, a  
m ethod was developed w hich was p a r tly  original 
and  p a rtly  tak en  from  th e  lite ra tu re , which is of a 
degree of accuracy th a t  is sa tis fac to ry  and  is also 
sho rt and  sim ple.

The essential steps in  th e  d e te rm in a tio n  are 
solu tion  in  th e  usual w ay  ; p rec ip ita tio n  of copper, 
b ism uth , arsenic, and  an tim o n y  w ith  iron ; rem oval 
of lead as th e  su lphate  ; sep ara tio n  of cadm ium  
fi;om m anganese, zinc and  iron  b y  p rec ip ita tio n  of 
th e  cadm ium , w ith  am m onium  sulphide, as cadm ium  
sulphide, in  a so lu tion  of carefu lly  controlled 
a c id i ty ; conversion of th e  separa ted  cadm ium  
to  cadm ium  am m onium  phosphate  ; ign ition  of 
th e  l a t t e r ; and  w eighing as cadm ium  p y ro 
phosphate.
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The above d e term ination  is accurate to  0-01 to  
■O'02%  and  can be com pleted in 24 hours, which 
tim e includes th e  overnight precip ita tion  of cadm ium  
am m onium  phosphate. The m ethod has been 
en tire ly  satisfac to ry  when applied to  zinc concen
tra te s  and  th e  various products ob tained  in con
nex io n  w ith  th e  experim ental and research work 
th a t  is being  conducted on th e  recovery of cadm ium  
from  zinc concentrates.

G old  Va lues  in  C o p p e r  O res .— In  th e  large 
scale flo ta tion  p lan ts  for th e  concentra tion  of copper 
m inerals, th e  precious m etal value is usually so low 
th a t  its  recovery is given little  consideration. 
The R are  and  Precious M etals E xperim en t Station  
of th e  U n ited  S ta tes B ureau of Mines, in co-opera
tio n  w ith  th e  U n iversity  of N evada, Reno, N evada, 
has m ade a s tu d y  of gold and  silver occurrence in  a 
p a rticu la r ore w here th e  copper is p resen t largely 
as chalcopyrite  associated  w ith  p y rite , p y rrho tite , 
m ag n e tite  and  th e  usual gangue. The gold content, 
ab o u t 90 cen ts p e r to n , appears to  be free except 
th a t  i t  m ay  be p a rtia lly  coated w ith  carbon.

In  p la n t p ractice  an  average of only 50% of th e  
gold goes w ith  th e  concentrate. The experim ents 
show th a t  th e  low recovery of gold is due to  the  
so lu tion  c ircu it carry ing  lim e to  alm ost th e  po in t 
of sa tu ra tio n . A series of lab ora to ry  flotation tes ts 
on th e  orig inal ore following p lan t p ractice  in which 
th e  nearly  sa tu ra ted  lim e solu tion  was decreased in 
steps to  nearly  n eu tra l solution, o th er reagents 
rem ain ing  th e  sam e, gave correspondingly increased 
gold recovery from  50% up to  85% w ith  practically  
th e  sam e copper concen tra tion . F in e r crushing 
fu rth er increased  th e  recovery. In  th is  p a rticu la r 
p lan t a lim e scale h igh  in  gold value collects on 
pa rts of th e  flo ta tion  app ara tu s . A q u a n tity  of 
th is  scale was collected. T he con ta ined  lim e was 
carefully rem oved by  w eak acid. The rem aining 
gold residue was m ixed w ith  fine clean sand. 
E qual portions of th is  m ix tu re  were used in sim ilar 
flotation te s ts  w here th e  only  variab le  was 1, 2, 3, 5, 
and 10 lb. of lim e p er ton  of ore. The results show 
a  concen tra tion  of th e  gold decreasing w ith  the  
increased a lka lin ity  as follows : 95% w ith  pH  7'7 ; 
93%  w ith  p H  9 ; 92% w ith  pH  9 '8  ; 86% w ith  
pH  10-2 ; 78% w ith  pH  114  ; 51% w ith  pH  12-4. 
The concen tra tion  of th e  silver m inerals is approx i
m ately  th e  sam e percen tage as th a t  of th e  copper 
m inerals.

M ic ro sc o p ic  W ork  on S u lp h id e  a n d  Oxide  
O res .—The principal function  of th e  microscopic 
laborato ry  a t  th e  In ter-m o u n ta in  E xperim ent 
S ta tion  of th e  U n ited  S tates B ureau of Mines, 
Salt L ake C ity, U tah , has been to  s tu d y  and 
determ ine th e  physical characteristics of th e  low- 
grade and  com plex sulphide and  oxide ores and 
th e ir  co ncen tra tion  products w ith  a view  to  d e te r
m ining or im proving ore trea tm e n t m ethods.

The procedure involves th e  s tu d y  of h ighly 
polished specim ens, of approx im ate ly  1 in. diam eter, 
by  reflected lig h t a t  m agnifications of from  100 to
1,000 d iam eters. The purpose of these  studies is 
as follows : (a) To iden tify  th e  sulphide m inerals ;
(b) to  e stab lish  th e  approx im ate  grain  size of th e  
-several constitu en ts  to  serve as a guide for crushing 
requ ired  to  secure liberation  ; (c) to  s tu d y  th in
sec tions to  ascertain  re la tion  of sulphide particles 
to  gangue and  products of rock decom position, and
(d) to  estab lish  by a  s ta tis tica l counting  m ethod th e  
re la tiv e  abundance of th e  various m inerals in  an 
o re  w hen th ree  or m ore m inerals are present.

T he procedure also includes th e  s tu d y  of crushed

m inerals such as concentrates, m iddling products, 
or tailings, to  ascertain  th e  fo llow ing: (a) The
percentage of to ta l m etal co n ten t represented by 
each m ineral constitu en t ; (6) w hether ta ilin g
losses are due to  failure to  recover any  one p a rticu la r 
m ineral or to  some physical characteris tic  such as 
surface o x idation , co n tam in a tio n  w ith  clay, 
g raph itic  m a tte r , etc ., and  (c) th e  ex ten t to  which 
un liberated  or m iddling grains occur and  th e  
percentage of to ta l m etal th u s represented.

The s tu d y  of crushed m ateria l, concentrates, 
tailings, etc., is done a t  m agnifications of from 100 
to  1,000 diam eters, b u t th e  m ineral particles are 
first incorporated  in to  b riquets, using sealing wax, 
bakelite  resin, or sim ilar substances as a binder. 
Such briquets are highly polished for study  in  the  
sam e m anner as th e  uncrushed m ineral specimens.

S H O R T  N O T IC E S
O pen-cas t  M ining.— E arl E . H u n n er describes 

some recen t developm ents in  open-p it m ining on 
th e  Mesabi Range in  Technical Publication  No. 333 
of th e  Am erican In s titu te  of M ining and  M etal
lurgical Engineers.

M isf ires  in  B las ting .—T echnical P aper 471 
of th e  B ureau of Mines, W ashington, by  L. C. 
Ilsley, A. B. H ooker, and  D. H . Zellers, shows how 
leakage of cu rren t from  an e lectric  sho t-firing  
c ircu it causes misfires.

G ra v i ty  C o n c e n t r a t io n .—The Journal of th e  
Chemical, M etallurgical and  M ining Society of 
South Africa for February  contains an  article  by  
Prof. F . J. Trom p and  Mr. E . Beyers on th e  effect 
of dissolved substances on g rav ity  concentration .

O re  D ress ing .— G. B. O 'M alley comm ences a 
discussion of th e  tren d  of ore dressing in  U.S.A. 
and  Canada in  th e  Chemical Engineering and M ining  
Review  of M elbourne for April.

A n t im o n y .— The developm ent of th e  m etallurgy 
of an tim ony  during recent years was discussed by
C. Y. W ang in  a paper read before th e  W orld 
E ngineering  Congress a t  Tokyo.

B la s t - fu rn a c e  O p e ra t io n .— The effect of sized 
ore on b last-furnace operation  is discussed by S. P. 
K inney  in  Technical P aper 459 of th e  B ureau of 
Mines, W ashington.

C e n t r a l  A fr ican  M e ta l lu rg y .— P a r t  IV  of a 
series of articles by Prof. P. Kovaloff on th e  copper 
deposits of N orthern  R hodesia an d  th e  Belgian 
Congo, appearing  in  th e  M ining and Industrial 
Magazine o f Southern A frica  for A pril 30, gives 
some notes on th e  m ining and on th e  developm ent 
of th e  m etallurgical trea tm e n t of th e  ores of th e  
Congo-Zambesi w atershed.

S e p a r a t io n  of Nickel a n d  C oba lt .—The 
separation  of nickel and  cobalt b y  m eans of 
hypochlorite  is described by  F. H . Rhodes and 
H. J . H osking in  Industria l and Engineering 
Chemistry for April 15.

C o m p r e s s e d  Air.— A system  of reducing w astage 
in  th e  use of compressed a ir  underground  is 
described by  C. E . Donne in  th e  Journal of th e  
U nderground Officials’ Association of South Africa 
for M arch 10.

G o ld -b e a r in g  Q u a r tz  in  C a n a d a .— The 
stru c tu re  of gold-bearing quartz  in  N orthern  
O ntario  an d  Quebec is discussed b y  G. W . B ain 
in  Technical P ublication  No. 327 of th e  Am erican 
In s titu te  of M ining and  M etallurgical Engineers.

R a d iu m  in  O n ta r io .— H. S. Spence an d  R . K. 
C arnochan give a  descrip tion  of th e  occurrence of 
radium  ore near W ilberforce, H aliburton  County,
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in  th e  Bulletin  of th e  C anadian  In s ti tu te  of M ining 
an d  M etallurgy for May.

B e a r d m o r e - N e z a h  G old  A re a ,  O n ta r io .—
The geology of th e  B eardm ore-N ezah Gold area, 
O ntario , is described by  G. B. L angford in  Economic 
Geology for May.

Gold  in  S o u th  A fr ica .— An a rtic le  on th e  gold 
deposits of th e  U nion of South  A frica b y  D r. P . 
K ukuk  appears in  G luckauf for M ay 10.

O r ig in  of G old  in  R a n d  B a n k e t .— A su p p le 
m en t to  Economic Geology for M ay conta ins th e  
first p a r t,  e n title d  th e  “ T estim ony of th e  Con
glom erates ” , of a  thes is b y  Dr. L. C. G ra ton  on 
th e  h y d ro th erm al orig in  of th e  R and  gold deposits.

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

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

36,983 of 1928 (327,956). I. G. F a r b e n i n d u s t r i e  
A.-G., F rankfort-on-M ain , G erm any. R educible 
m etallic  com pounds are converted  in to  carbonyls 
w ith o u t special previous reduction  by  trea tm e n t 
w ith  carbon  m onoxide a t  e levated  uniform  
tem p era tu res  u n d er pressure.

116 of 1929 (303,513). F r i e d .  K r u p p
G r u s o n w e r k  A.-G., M agdeburg-B uckau, G erm any. 
M agnetic  fields ex is ting  betw een drum -arm ature  
an d  m agnetic  poles are u tilized  in  series for a double 
sep a ra tin g  operation  of m agnetic  m ateria ls .

337 of 1929 (327,687). J .  H e r r m a n n  an d  B. G. 
F r a n z e n ,  G erm any, and  L .  M a c B .  H u b b a r d  an d
E . R . Z a c h a r i a s , New Y ork. M olten ore is c ir 
cu la ted  ab ou t a  m agnetic  axis in  a cham ber w herein 
i t  is sim ultaneously  sub jected  to  h o t gases and  to  
m agnetic  influence, w hereby  th e  gases reac t w ith  
th e  ore an d  a  certa in  m ag n e tic  sep ara tion  tak es 
place.

606 of 1929 (303,755). A. P a c .z ,  Cleveland, 
Ohio. A lum ina p repared  from  th e  usual ores by  
th e  ac tio n  of sa lts  of a t  lea s t tw o  alka li m etals as 
so lvents is found su itab le  for th e  p rep ara tio n  of 
a lum in ium , and  th e  m eta l p repared  has im proved 
prop erties .

2,350 of 1929 (327,778). K. B a u m g a r t n e r  a n d
F. S c h m i e d , Czecho-Slovakia. A pp ara tu s for 
filling in  disused m ine workings.

5,065 of 1929 (306,048). V. V o l p a t o ,  Milan. 
Iro n  and  steel scrap a re  subjected  to  m agnetic  
forces for a  prolonged period and  th en  subjected  to 
acid  trea tm e n t for th e  p repara tion  of gold and  silver.

10,306 of 1929 (309,038). I .  G. F a r b e n i n d u s t r i e
A.-G., F rankfort-on-M ain , G erm any. A pparatus 
for perform ing  e lectrom etric  volum etric  analysis.

12,416 of 1929 (316,542). S a c h t l e b e n  A.-G. 
f ü r  B e r g b a u  u n d  C h e m i s c h e  I n d u s t r i e ,  
G erm any. Im p u re  b a ry tes  in  lum p form  is trea te d  
a t  a  tem p e ra tu re  of 1300-1350° C. an d  quenched, 
w hereby  th e  im p u ritie s  a re  rendered  in to  such a 
s ta te  th a t  subsequent acid  tre a tm e n t is g reatly  
sim plified.

16,691 of 1929 (313,166). L. V. C o r s a ,  T u rin . 
A new  electro lyser for th e  sep ara tion  of t in  from 
t in  solu tions.

19,837 of 1929 (328,162). Soc. A n o n .  L a  
N o u v e l l e  M o n t a g n e ,  E ngis, B elgium . A 
pu lv eru len t m ix tu re  of raw  blende an d  pre-roasted  
blende is sp rayed  w ith  w ater, a so lu tion  of zinc 
su lphate , o r d ilu te  su lphuric  acid, in  such a m anner 
th a t  sep ara te  granules a re  produced w hich hard en  
owing to  th e  fo rm ation  of oxy-su lphate  of zinc.

20,484 of 1929 (317,001). M e t  a l l g e s e l l s c h  a f t
A.-G., F rankfort-on-M ain , G erm any. M etallic 
ores co n ta in ing  fuel co n stitu en ts  such as su lphur, 
arsen ic  o r an tim o n y  are h ea ted  in  th ree  successive 
stages w hereby  slagging, w hich  m igh t in te rfere  
w ith  desu lphurization , is p reven ted .

N EW  BOOKS, PA M P H LE T S ,  Etc.
tV C o p ie s  of the books, etc., mentioned below can be obtained 

through the Technical Bookshop of The M ining  Magazine, 
724, Salisbury House, London, E.C. 2.

A l u m in i u m  a n d  i ts  P r o d u c t io n .  B y T. D.
E d w a r d s , F . C. F r a r y , an d  Z. J e f f r i e s . Cloth, 
octavo, 2 vols, 358 -j- 870 pp., illu s tra ted . Price 
60s. New Y ork  and  L ondon : M cGraw-Hill.

M e ta l l i f e ro u s  M ine  S u rv e y in g .  B y  T. G. 
H a n t o n .  Cloth, octavo, 224 pages, illu stra ted . 
P rice  15s. L ondon : Crosby Lockwood and  Son.

S t r u c t u r e  of T y p ic a l  A m e r i c a n  Oilf ie lds.  
A sym posium . Vol. I I .  C loth, oc tavo , 780 pages, 
illu stra ted . P rice  27s. A m erican  A ssociation of 
P etro leum  Geologists. L ondon : Thom as M urby 
an d  Co.

Oil F ie ld s  in  th e  U n i te d  S ta te s .  B y  D r. W . A,
V er W iebe. Cloth, octavo, 629 pages, illu stra ted . 
P rice  30s. New Y ork  an d  L ondon : M cGraw-Hill.

B e r g b a u m e c h a n ik .  T ex tb o o k  fo r m in ing  
in s titu tio n s  and  handbook  for p ractica l m ining. 
B y D ip l.-Ing . J . M a e r k s .  P a p e r boards, 451 pages, 
illu stra ted . P rice  19.50 m arks. B erlin  : Julius 
Springer.

T h e  S c ien t i f ic  F u n d a m e n t a l s  of G ra v i ty  
C o n c e n t r a t i o n .  B y  J o s e f  F i n k e y .  T ran sla ted  
b y  C. O. A n d e r s o n  and  M. H . G r i f f i t h s .  P aper 
covers, 295 pages, illu stra ted . P rice  $1. B ulletin 
No. 1, Vol. I I ,  School of M ines an d  M etallurgy, 
R olla, M issouri.

T h e  M ines  of M en d ip .  B y  J .  W . G o u g h .  
Cloth, octavo, 269 pages, illu s tra ted . P rice  15s. 
O xford : C larendon Press.

M in in g  Law s of t h e  B r i t i s h  E m p i r e  an d  
F o re ig n  C o u n t r ie s .  Vol. XII. N o r th e rn  
R h o d e s ia .  P a p e r  boards, 145 pages. Price 
10s. 6d. L ondon : H.M. S ta tio n e ry  Office.

F o re s t  P r o d u c t s  R e se a rc h .  P ro jec t I : Progress 
R ep o rt 2. T ests of som e hom e-grown tim b ers in 
th e ir  green and  seasoned conditions. P ap e r covers, 
pp. iv  +  10, illu stra ted . P rice  Is. L ondon  : H.M. 
S ta tio n e ry  Office.

Nova Sco t ia .  A nnual R ep o rt on th e  Mines, 
1929. P a r t  I. P ap er covers, 273 pages, illu stra ted . 
H alifax  : D ep artm en t of Public  W orks and  Mines.

C a n a d a .  R eport of th e  D ep artm en t of Mines 
for th e  fiscal y ea r end ing  M arch 31, 1929. P ap er 
covers, 58 pages. Price  25 cents. O ttaw a.

A r t i f ic ia l  A b ra s iv es  a n d  M a n u f a c tu r e d  
A b ra s iv e  P r o d u c t s  a n d  t h e i r  Uses .  B y V. L. 
E a r d l e y - W i l m o t .  P ap e r covers, 144 pages, 
illu stra ted . P rice  20 cents. O ttaw a : D epartm en t 
of Mines.

A e r ia l  E x p lo r a t io n .  P re lim in a ry  R ep o rt on 
th e  A erial M ineral E x p lo ra tio n  of N o rthern  Canada. 
B y G. H . B l a n c h e t .  P a p e r covers, 32 pages, 
illu stra ted . O tta w a : D ep artm en t of th e  In terio r.

W es te rn  A u s t r a l ia .  School of M ines of W estern  
A ustra lia . B u lle tin  5. R eports on  investigations 
conducted  in  th e  m etallu rg ical lab o ra to ry . B y 
W . G. C l a r k e  and  B. H . M o o r e .  P a p e r folio, 
42 pages. P e r th  : M ines D ep artm en t.

C o m m e r c i a l  P o s s ib i l i t ie s  of  t h e  T e x a s — 
New Mexico P o t a s h  D e p o s i ts .  B y J . S. W r o t h .
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P ap e r covers, 144 pages, illu stra ted . Price 25 cents. 
B u lle tin  316, W ash ing ton  : B ureau of Mines.

I n t e r n a t i o n a l  T r a d e  in  Mica. B y  J. U l m e r .  
P ap er covers, 70 pages. Price 15 cents. T rade 
P rom otion  Series—No. 95, W ashington : D e p a rt
m en t of Commerce.

R aw lins ,  S h i r l e y  a n d  S e m in o e  I ro n  
o re  D e p o s i ts ,  C a r b o n  C o u n ty ,  W y o m in g .  B y
T .  S. L o v e r i n g . U.S. Geological Survey ; Con
trib u tio n s  to  econom ic geology, 1929, P a r t  I, 
pp. 203-235. P rice  10 cents.

T h e  G r a n b y  Antic l ine ,  G r a n d  C oun ty ,  
C o lo rad o .  B y  T. S. L o v e r i n g .  U.S. Geological 
Survey ; C ontribu tions to  economic geology, 1930, 
P a r t  I I ,  pp. 71-76. P rice  5 cents.

T i t a n o th e r e s  of A n c ien t  W y om ing ,  D a k o ta  
a n d  N e b ra s k a .  B y  H . F . O s b o r n .  T w o  vols., 
c loth, qu arto , 953 pages, illu stra ted . M onograph 55, 
U.S. Geological Survey, W ashington.

M in e ra l  R e so u rc e s  of th e  U n i ted  S ta te s ,
1928. P a r t  I, pp. 105-143, R are  M etals, by  F . L. 
H e s s  ; pp. 321-346, T in , by  C . W . M e r r i l l  ; 
pp. 347-362, Lead and  Z inc P igm ents and  Salts, 
by  E . W . P e h r s o n  ; pp. 363-421, Zinc, by  E . W. 
P e h r s o n .  P a r t  I I ,  pp. 175-186, L im e, b y  A. T. 
C o o n s  ; pp. 221-225, Silica ; pp. 227-235, B ary tes 
and  B arium  P roducts, b y  R. M. S a n t m y e r s  and
B. H . S t o d d a r d  ; pp. 237-252, A brasive M aterials, 
by  O. B o w l e s  ; pp. 253-275, Phosphate  Rock, by
B. L .  J o h n s o n  ; pp. 277-292, Sand and  Gravel, 
by  E . R . P h i l l i p s  ; pp. 293-335, S tone, by  A. T. 
C o o n s . E ach  p a r t  in  p ap er backs, price 5 or 
10 cents. W ash ing ton  : B ureau of Mines.

Lake S u p e r i o r  M in in g  In s t i tu te .  Proceedings 
of th e  H oughton , M ichigan, m eeting, Sept. 1929. 
Vol. X X V II. P ap er covers, 357 pages, illu stra ted . 
L ake Superior M ining I n s t i tu t e : Ishpening,
M ichigan.

La Z ona  A n t r a c i f e r a  de  H u a y d ay .  B y T.
B a l t a . P ap er covers, 9 0  pages, illu stra ted , w ith  
maps. B u lle tin  No. 6, N a tional Coal and  Iron  Com
mission : L im a, Peru.

G e r m a n - E n g l i s h  D ic t io n a ry ,  of T echnical, 
Scientific an d  G eneral Term s. B y A. W e b e l .  
Cloth, octavo, 887 pages. P rice  36s. London : 
George R outledge and  Sons.

A fr ica n  M a n u a l .  M ining, In d u stry  and  A gricul
tu re , 1929-30. E d ite d  by  C . C a r l y l e - G a l l .  Cloth, 
octavo, 1,110 pages, illu stra ted . Price 21s. London : 
M ining and  In d u str ia l Publications of Africa.

S o u th  A fr ica n  M in in g  a n d  E n g in e e r in g  Y ear  
Book, 1930. E d ite d  by  S. R . P o t t e r  and  J . B. 
B u l l o c k .  P ap e r boards, quarto , 612 pages, 
illu stra ted . P rice  21s. L ondon : Argus South
African N ew spapers, L td ., and  Jo h a n n e sb u rg :
S.A. M ining Journal.

R h o d e s ia n  M in ing  an d  E n g in e e r in g  Y ear  
Book, 1930. E d ite d  by  S. R . P o t t e r  and  J. B. 
B u l l o c k .  P ap e r boards, q u arto , pp. cxxviii +  
312, illu stra ted . P rice  10s. 6d. London : Argus 
South A frican N ewspapers, L td ., an d  Johannes
burg : S.A. M ining Journal.

Off ic ia l  Y ear  Book of th e  Sc ien tif ic  and  
L e a rn e d  Soc ie t ies  of G r e a t  B r i ta in  a n d  I re la n d .  
A record of the  w ork done in  Science, L ite ratu re  
and  A rt during 1928-29. 46th annual issue. Cloth, 
octavo, 413 pages. Price 18s. London : Charles 
Griffin and  Co.

G u id e  to  E a s te r n  T in  S tocks,  1930. P aper 
covers, 102 pages. Sydney : Philip  Pring and
D ocker.

COMPANY REPORTS
Lonely  Reef Gold  M ining .— This com pany was 

formed in  1910 to  acquire th e  Lonely group claims 
n o rth  of Buluwayo, Rhodesia. The report for the  
year 1929 shows th a t  63,300 tons of ore was m illed 
and 37,163 oz. gold recovered, w orth  ¿158,221, as 
com pared -with 62,330 tons, 35,030 oz. and ¿149,348 
in  1928. W orking costs were ¿95,813 and the  
working profit ¿62,408, equal to  19s. 8-6d. per ton , as 
com pared w ith  17s. 0 '8d. th e  year before. A t th e  
sam e tim e 181,400 tons of accum ulated slimes was 
trea ted  for a recovery of 12,129 oz. gold, w orth 
¿51,524, th e  profit from th is  source being ¿32,156 
as com pared w ith  ¿30,003 in  1928. The to ta l profit 
for th e  year was ¿98,619 and ¿72,324 was d istribu ted  
as dividends, equal to  25% . The ore reserves a t  the  
end of th e  y ear were estim ated  to  be 72,961 tons 
averaging 15'93 dwt., a decrease of 23,254 tons in 
am ount and  an increase of 0'74 dwt. in  value when 
com pared w ith  th e  previous year.

A ssoc ia ted  T in  M ines of N igeria .— This com
p any  was form ed in  1926 to  w’ork alluvial t in  
properties in  Nigeria. The report for th e  y ear 1929 
shows th a t  during  th e  year 3,062 tons of t in  con
centrates was recovered and realized on an average 
¿142 9s. l id .  per ton . The average w orking cost 
was ¿82 8s. 3d. per to n  as com pared w ith  ¿94 5s. 
per to n  for th e  period of the  last report. The ne t 
profit for th e  year was ¿98,527 which was carried 
forward. E xtensive prospecting w ork during  the  
year added 6,140 tons of ore to  the  reserves, the  to ta l 
reserves a t  th e  end of th e  year being 22,125 tons as 
com pared w ith  19,000 tons a t  th e  end of th e  
previous year.

B o u ld e r  P e r se v e ra n c e .— This com pany was 
formed in 1923 as a reconstruction of G reat Boulder 
Perseverance, which was formed in  1895 to  work a 
gold m ine a t Kalgoorlie, W estern A ustralia. D uring 
1929 th e  financial year was altered to  end on 
Decem ber 31 instead  of Septem ber 30 and th e  
report for th e  fifteen m onths ended Decem ber 31 
last shows th a t  75,134 tons of th e  com pany’s ore, 
6,139 tons of tr ib u te r ’s ore, and 6,200 tons of ore 
from outside sources was sen t to  th e  mill. The to ta l 
was 87,473 tons which averaged 12'53 dwt. gold 
per ton  and yielded 52,787 oz. gold and  10,787 oz. 
silver w orth  together ¿224,355. The w orking profit 
was ¿10,796, b u t heavy expenditure on develop
m ent and  drilling during  th e  year resulted in a 
loss of ¿801, to  which had  to  be added other 
expenditure m aking a final d eb it balance of ¿2,638. 
The fu rther investigation of details for the  proposed 
new brom o-cyanide p lan t has been continued w ith 
convincing results.

T ek k a -T a ip in g .— This com pany was formed in 
1919 to  work a lluvial t in  p ro p erty  in  th e  S tate of 
Perak, F.M.S. The rep o rt for th e  year ended 
October 31, 1929, shows th a t  during  the  year
1,763,500 cu. yd. of ground was trea ted , the  ou tpu t 
from  No. 1 dredge being 212J tons and from No. 2 
dredge 320J  tons, a to ta l of 533 tons, or 31 tons 
below the  o u tp u t for the  previous year. The to ta l 
revenue was ¿67,275 and  th e  w orking profit 
¿32,635. The profit for th e  y ear was ¿29,651, a fte r 
w riting  off ¿7,000 for depreciation on m achinery 
and  p lan t, and dividends to ta lling  Is. 9d. per share 
were paid , am ounting  to  ¿34,998.

P e n g k a le n .— This com pany was form ed in  1907 
to  work alluvial t in  p ro p erty  in  th e  F.M .S. D uring 
1919 th e  p resen t a rea  worked in  th e  K in ta  d istric t 
was acquired and th is  has been increased from tim e
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to  tim e. T he rep o rt for th e  y ea r ended S eptem ber 30, 
1929, shows th a t  th e  o u tp u t from  No. 1 dredge 
w as 378-1 tons, and  th a t  from  No. 2 d redge  467J tons, 
a  to ta l  of 845J to n s from  th e  tre a tm e n t of 
2,502,270 cu. yd . of ground. T he y e a r u n d er review  
is th e  first com plete y ea r for dredge No. 2. T he to ta l 
rev en u e  w as ¿150,936, and  th e  w orking profit 
¿90,496. T he n e t  profit, a fte r  p ro v id ing  ¿15,000 
fo r d ep rec ia tion  on m achinery  and  p lan t, was 
¿72,819, and  d iv idends a t  th e  ra te  of 50%  on th e  
p referred  o rd in ary  shares, and  40%  on th e  o rd inary  
sh a res  absorbed ¿71,000. D uring  th e  c u rre n t y ea r 
No. 1 d redge w ill cross th e  K in ta  R iv er and  
G overnm ent road to  reach  th e  Southern  section  of 
th e  p ro p erty .

S i a m e s e  T in .—T his com pany, which works 
alluvial t in  p ro p erty  a t  Ngow, in  th e  Renong d istric t 
o f Siam , was form ed in  1906. The rep o rt for th e  year 
1929 shows th a t  3,394,700 cu. yd. of ground was 
tre a te d  on th e  Ngow p ro p erty  for th e  recovery  of 
970 tons of t in  co n cen tra te , as com pared w ith  507 
to n s  th e  year before. On th e  K opah p roperties 
2,939,513 cu. yd. was tre a te d  to  recover 691£ tons 
■of t in  concentra te  which com pares w ith  642 tons 
in  1928. Sales of ore from  th e  Ngow and  K opah 
p ro p e rtie s  brought in  ¿235,730, as com pared w ith  
¿180,402 in  1928, and  th e  n e t profit for th e  year 
was ¿51,813. D iv idends absorbed ¿45,000 as com
p a red  w ith  ¿30,000 in  1928.

B a n g r in  T in  D r e d g i n g . —This com pany, a 
su b sid ia ry  of th e  Siam ese T in  Syndicate, works 
alluvial t in  ground n ear th e  p ro p erty  of th e  la tte r. 
T hree dredges are now w orking on th e  p ro p e rty  and 
th e ir  to ta l o u tp u t for 1929 was 699 tons of t in  
■concentrates, th e  ground tre a te d  averag ing  0-58 lb. 
p e r  cu. yd. T he revenue  from  th e  sales of ore was 
¿98,155 and  th e  n e t ' p rofit ¿11,451 which was 
ca rried  forward.

O r i e n t a l  C o n s o l id a t e d  M in in g .— T his com 
p a n y  w as form ed in  1897 to  w ork gold m in ing  
p ro p e rty  in  N orth -W estern  K orea. T he re p o rt for 
1929 shows th a t  d u ring  th e  y ea r 232,046 to n s of 

-ore was m illed, 6,774 tons less th a n  in  1928. T he 
to ta l  rece ip ts  for th e  y ea r w ere $1,041,811, and  th e  
w orking profit w as $281,748. A fter deducting  
reserves, th e  n e t profit for th e  y e a r  was $420. 
T he e s tim a ted  ore reserves a t  th e  end of 1929 were
365,000 to ns, h av in g  a  gross value of $1,990,090, 
a s  com pared w ith  393,000 tons va lued  a t  $1,864,461 
a t  th e  end of 1928.

O ro v i l le  D r e d g in g .— T his com pany  was form ed 
in  1909 and  holds a  contro lling  in te re s t in  P a to  
M ines (Colombia), L td . T he rep o rt for th e  y ear 
ended  Septem ber 30, 1929, s ta te s  th a t  during  th a t  
period  th e  dredges of th e  P a to  M ines trea te d  
3,405,106 cu. yd . for gold v a lued  a t  $631,774. 
A d iv idend  of Is. 3d. p e r share  was p a id  to  Oroville 
shareholders, th e  balance carried  forw ard being 
¿44,173.

P e n a  C o p p e r  M ines .—This com pany was form ed 
in  1900 and  works copper p rop erties  in  th e  H uelva 
d is tric t, Spain. T he rep o rt for th e  y e a r  1929 shows 
th a t  120,999 tons of ore was m ined  as com pared 
w ith  101,136 tons during  1928. T he ore won was 
m ain ly  added to  th e  leach ing  dum ps, 110,757 tons 
be ing  tre a te d  in  th is  w ay, th e  rem ain ing  10,242 
be in g  exported . D uring  th e  y ea r 824 tons of cem ent 
c o p p er w ere produced, as com pared w ith  765 tons 
th e  y ear before. T he n e t profit on th e  y ea r 's  w orking 
was ¿29,976 of w hich  ¿10,416 was d is trib u ted  as 
■dividends, equal to  1 \% .

F a b u l o s a  M ines  C o n s o l id a t e d .— This com pany 
w as form ed in  Bolivia in  1921 to  w ork a  group of

t in  m ines. T he re p o rt for th e  y e a r  ended  D ecem be 
31 las t shows th e  o u tp u t of t in  co n cen tra tes  during  
th e  y ea r to  be  41,681 qu in ta ls  of 46 kilos, w ith  an 
average cost of Bs. 44-12 p e r  q u in ta l p laced  a t  th e  
m ines as against 33,158 qu in ta ls  and  a  cost of 
Bs. 54-80 p e r  q u in ta l in  1928. T he n e t  loss of th e  
com pany has been  reduced  from  ¿15,440 to  ¿3,635. 
T he position  a t  th e  m ines is m uch im proved, th e  
p roperties now being  well developed and  equipped 
out of operating  profits. T he developed ore reserves 
now to ta l 131,405 tons averag ing  2-5% tin .

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  M in in g .— 6d., less tax , payable  

June  12.
B i l l i to n  T in .— 35% , less tax .
C a m p  B ird .— Pref. 4 % , free of tax , payable 

Ju ly  1.
C e n t r a l  M in in g .— 12s., ta x  free, payable 

M ay 29.
C h in ese  E n g in e e r in g  a n d  M in in g .— Is., less 

tax , payab le  Ma}' 30.
E s p e r a n z a  C o p p e r  a n d  S u l p h u r .— 7% , less 

ta x , payable  Ju n e  30.
H o d b a r r o w  M ining .— 5s., less tax .
I n t e r n a t i o n a l  Nickel.—25 cents, less tax .
J e la p a n g  T in  D re d g in g .— 6d., less ta x , payab le  

Ju n e  30.
K a d u n a  P r o s p e c to r s .— 3d., less tax .
K a d u n a  S y n d ic a te .— 6d., less tax .
K r a m a t  P u la i .— Is., less tax , p ayab le  Ju n e  5.
Lonely  Reef .—2s.. less tax , payable  Ju ly  31.
M a la y a n  T in  D re d g in g .— 4Jd ., less tax , 

payable Ju n e  7.
M a r m a j i t o  M ines.— Pref. 2s., O rd. 6d., less 

tax , payab le  Ju ne .
N o r th  B ro k e n  Hill.— Is. 6d., less tax , payable 

Ju n e  30.
S a n t a  G e r t r u d i s .— Is. 6d., less ta x , payab le  

Ju ly  10.
S o u t h e r n  M a la y a n  T in  D r e d g in g .— 3d., less 

tax , payab le  Ju n e  6.
S o u t h e r n  P e r a k  D re d g in g .— 9d., less tax , 

payab le  Ju n e  5.
T ekka .— 4Jd., less tax , p ayab le  Ju n e  4.

N E W  C O M P A N IE S  R E G IS T E R E D
C a m d e n  M ines .— R egistered  M ay 28. C apital : 

¿100 in  5s. shares. O bjects : To acquire u n d er
tak in g  of R oper R iv er L and  an d  M inerals Co., etc. 
Office : 20, C opthall A venue, E.C. 2.

D i a m o n d  C o r p o r a t i o n .— P a rtic u la rs  filed May 
15. C apital : ¿2,500,000 in  ¿1 shares. O bjects : 
The com pany  was in co rp o ra ted  in  th e  U nion of 
South A frica on F e b ru a ry  18, 1930, to  ca rry  on th e  
business of d iam ond m erchan ts in  all its  branches. 
D irectors : F ried rich  H . H irschhorn , R o b ert F.
Philipson-Stow , Sir E rn es t O ppenheim er, Sir D avid  
H arris , Solom on B a rn a to  Joel, Ja c k  B arn a to  
Joel, Louis O ppenheim er, and  W alte r D unkels.

R o ta r y  S m e l t in g .— R egistered  as a p riv a te  
com pany M ay 29. N om inal C apita l : ¿40,000
(39,500 ¿1 Preference and  10,000 of Is. Deferred). 
O bjects : To ad o p t agreem ents (1) w ith  A. B onnin  
and  th e  B asset Iron  and  Steel (Parent) Com pany, 
and  (2) w ith  th e  said A. B onnin  ; to  acquire p a te n ts  
a n d  inven tions an d  to  m an u factu re  an d  deal in 
m achinery . Office : 9, G reat St. H elens, E .C . 3.

U rg e r ic a  S y n d ic a te .— R eg is te red  as a  p riv a te  
com pany . C a p ita l: ¿1,000 in  Is. shares. O b jec ts : 
To acquire rad ium  an d  o th e r m in ing  righ ts and  
concessions in  P o rtu g a l and  elsewhere.
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C o m p a n y  M e e t i n g s  a n d  R e p o r t s  S e c t i o n

CE N T R A L  MINING AND INVESTMENT CORPORATION, LTD.
Directors : S ir R . S H olland (Chairman), R. W . Ffennell, F. H eim , O. H om berg, J . M artin, F. R . Phillips, 
. ieiJ ‘"Je ' Pollen, A. W . Rogers, M. de Vem euil, S ir E velyn  W allers. Consulting E ngineer:

t?' { ' i v  Consulting Engineers in South A fr ic a :  J . E. H ealey  and R. S. G. Stokes. Secretary: 
. A. - lacqueen. Head Office: 1, London W all Buildings, E.C. 2. South A frican Office: T he Corner 

H ouse, Johannesburg. Formed 1905. Capital : ¿3,400,000 in  £8 shares.
Business . F inance of and  investm en t in m ining and  o ther ven tures in various p a r ts  of th e  world.

T he tw enty-fifth  ordinary  general m eeting of 
th e  C entral M ining and Investm en t Corporation, 
L td ., was held  on M ay 28, 1930, a t  No. 1, London- 
wall B uildings, E.C. 2, S ir R. Sothern Holland 
(Chairm an of th e  corporation), presiding.

The C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for th e  year 1929, referred to  
th e  illnesses of Sir E velyn  W allers and  Sir Frederick 
E ckste in  and  th e n  said :

G entlem en, I  presum e th a t  i t  is your wish to  
follow th e  usual course of tak in g  th e  rep o rt and 
accounts as read . T he accounts for th e  y ear 1929 
have been m ade up in accordance w ith  th e  provisions 
of th e  new  Com panies Act, and  th e  balance-sheet 
differs from  previous ones in  se ttin g  out 
separately  your in te res ts in  com panies which, 
in  th e  definition of th e  new  law, fall under th e  
category of subsid iary  com panies. I t  m ay  be 
convenient to  re fer to  th em  first, a lthough our 
m ajor in te res ts  a re  in  w h a t I  m igh t describe as 
associated com panies. In  South Africa tw o of our 
com panies a re  subsid iary  com panies—-namely, th e  
T ransvaal L ands and Mines P ro p rie ta ry  Syndicate, 
L td ., and  Town P roperties, L td . T he assets of th e  
form er a re  ab o u t ¿68,000 in  cash, and only some 
¿300 represen t certa in  m ineral rights. The assets 
of Town P ro perties consist of abou t ¿29,000 in  cash 
and ¿14,000 in  house p ro perty  and  real e sta te  
conservatively  valued. T he loss of ¿702 5s. 2d. by  
a subsid iary  com pany disclosed in  th e  balance- 
sheet refers to  th is  com pany.

The head  office accounts deal w ith  th ree  m ore 
subsidiaries : London W all E sta te , L td ., Messrs. 
B ernhard  Scholle and  Co., L td ., and th e  Anglo- 
Spanish C onstruction  Com pany, L td . The London 
W all E s ta te  owns London W all Buildings, in  which, 
together w ith  a considerable num ber of o th er 
ten an ts , we are  su itab ly  housed on sa tisfactory  
term s of lease. W e hold deben tu res and  th e  
m ajo rity  of th e  O rd inary  shares, b o th  of which are 
sound and  valuable securities. The shares yield 
a good re tu rn , which, m oreover, is expected to  rise 
considerably in  a few y ears’ tim e  a fte r  com plete 
redem ption  of th e  Second D ebentures.

W e do n o t own a m ajo rity  in  th e  share  cap ita l of 
B ernard  Scholle and  Co., b u t our vo ting  righ ts 
bring th a t  firm w ith in  th e  definition of a subsidiary 
com pany u nder th e  Act. In  th e  Anglo-Spanish 
C onstruction C om pany we hold debentures and 
shares and, in  add ition , have m ade th e  advance of 
¿1,445,000 referred to  in  th e  balance-sheet repay
ab le  from  th e  com pany’s assets in  Spain. I  shall 
refer to  b o th  com panies w hen dealing in  deta il 
w ith  our various in terests.

The transfer of our holdings in  subsidiary

com panies to  separate  headings na turally  affects 
th e  comparison w ith  previous years. The change 
to  be noted on th e  d eb it side of th e  balance-sheet 
is th e  reduction of our liab ilities by  ¿982,000. On 
th e  assets side, fixed-interest-bearing securities 
show a decrease of ¿1,234,000 and an  increase in  
o th er investm ents of ¿794,000. This increase is 
spread over a very  large num ber of item s. In  gold 
m ines we have added, among others, to  our holding 
in  R and Mines, Crown Mines, and New Modders. 
In  Oil shares we have considerably increased our 
investm ents in all th e  com panies under our 
adm inistration , while th e  in te rest tak en  in  Bolivia, 
referred to  in  th e  report, and  m inor acquisitions in  
N orthern  Rhodesia account for th e  heading “ Base 
m etals.” The to ta l of debtors, loans and cash is
down by  abou t ¿542,000.
To recapitu late shortly  :—•
Decrease of liabilities . . . . . .  £9S2,000
Plus increase of i n v e s t m e n t s ........................................... 794,000

t o g e t h e r .................................................................... £1,776,000
Accounted for by  :•—
Decrease of fixed-interest-bearing securities . . £1,234,000
and reduction of cash assets . . . . .  542,000

m a k i n g .................................................................... £1,776,000

The addition  to  w hat m ay be called our perm anent 
investm ents has been on a larger scale th an  for 
some years, and, while reducing to  some ex ten t 
our liquid resources, a sound position is m aintained.

T he profit and  loss account shows a c red it 
balance of ¿668,000. A slight and, I fear, only 
tem porary  reduction in general expenses, is offset 
by increased Dom inion taxa tion , leaving th e  net 
profit a t  ¿563,000, com pared w ith  ¿725,000 in  the  
previous year. The reduction is severe, b u t fluctua
tions in th e  ra te  of profit are unavoidable, especially 
in  these  tim es. The resu lt enables us to  m ain tain  
th e  ra te  of dividend and  bonus to  which you have 
become accustom ed for some years past. W e 
recom mend a final d istribu tion  of 8s. dividend 
and  4s. bonus, m aking a  to ta l of 20s. for th e  year, 
free of incom e-tax. Fo r th e  first tim e for a num ber 
of years, we are unable to  recom mend an allocation 
to  th e  reserve fund, which, however, rem ains a t th e  
substan tia l figure of ¿1,900,000.

The period covered by th e  accounts has been a 
difficult one. M onths of g reat ac tiv ity , particu larly  
in  Am erica, resulted in  excessive speculation, over
production  and  exaggerated prices for securities 
and  com m odities. A reaction  was bound to  occur, 
and, long before th e  au tum n, w hen th e  Am erican 
boom collapsed in  a spectacular fashion, our view  
of th e  situ a tio n  led us to  ad op t a cautious a ttitu d e .
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As a consequence, we w ere fo rtu n a te  in  avoiding 
serious losses. I t  was, how ever, a m a tte r  for reg re t 
th a t ,  while Gold and  Oil shares— in  w hich we are  
m ore p a rticu la rly  in te res ted — were n o t favoured 
b y  th e  public  d u ring  th e  ac tive  period , in  th e  sub 
sequen t general decline th e ir  prices also gave way. 
The fall afforded us, as a lready  s ta ted , th e  oppor
tu n ity  of add in g  to  som e of ou r hold ings a t  
a ttra c tiv e  prices, b u t considerable deprec ia tion— 
affecting n o t only our holdings in  M ining and  Oil 
shares, b u t also g ilt-edged securities ; in  fact, th e  
whole of our large portfo lio—h ad  to  be m et a t  th e  
end of th e  y ear. A fter a  careful rev a lu a tio n  of our 
holdings, I am  glad to  be able to  say  th a t  th e  value 
of our inv estm en ts  a t  m ark e t prices on D ecem ber 31 
la s t was considerab ly  in  excess of book prices. 
Since th e  beg inn ing  of th e  y e a r th e re  has been a 
sa tis fac to ry  ap p rec ia tio n  in  a g rea t m an y  stocks.

I t  is  g ra tify ing  to  record  th a t  our incom e from 
th e  regular sources of revenue of our business was 
highly satisfactory . The resu lt shown on balance 
has n o t benefited  to  any  ex te n t from  casual profits. 
T aking all th e  circum stances in to  consideration , 
I feel th a t  you w ill n o t be dissatisfied w ith  th e  
results ach ieved  during  a difficult period.

D uring 1929 th e  South  A frican producers 
forwarded th e ir  gold for tre a tm e n t to  th e  R and 
refinery as in  previous years, and th e  realization  
was effected on sim ilar lines to  those  in  1928.

T he d e ta ils  of disposal a re  as follows :—

10,227,037 fine oz. valued a t . . .  £43,377,745
were sold to  the Reserve B ank locally under the 
agreem ent.

585,445 fine oz. valued a t  . . . . .  2,484,482
were sold in  London to  Ind ia , of which 
517,419 oz. w ere shipped from  D urban to 
Bom bay, and 68,026 oz. from  D urban to 
M adras, m aking a to ta l o f :—

10,812,482 fine oz. valued a t  . . . .  £45,862,227

T he average selling price ob tained  for th e  to ta l  
p roduction  was, therefore, 84s. 9-984d., from  which 
have  to  be deducted  th e  expenses on bullion railed  
to  D urban. T he average price  for 1928 was 
84s. 9-828d. T he sterling-dollar exchange during 
1929 did n o t favour exports of gold from  A m erica 
to  In d ia , and hence th e re  was no necessity  to  ad just 
th e  f.o.b. D urban  price, which rem ained  a t  84s. lO Jd . 
p e r fine ounce th roughou t th e  year. In  add ition  
to  th e  p roducers’ bullion sh ipm ents to  Ind ia, ab o u t 
3 |  m illion sovereigns w ere im ported  in to  th a t  
coun try  by  th e  South African com m ercial banks ; 
fu rtherm ore, consignm ents of over 1J m illion 
sovereigns w ere m ade on com petitive  term s during 
1929 from  A ustra lia  to  Ind ia.

The o u tp u t of silver in  th e  T ransvaal 
P rovince during  1929 am ounted  to  1,031,779 fine 
oz., of which 694,091 oz. were shipped to  In d ia  by 
th e  R and  refinery, and  th e  balance was sold to  th e  
R oyal M int, P re to ria .

T he South  A frican gold m ines u n d e r th e  
ad m in istra tio n  of th e  C entral M ining-R and M ines 
group again  experienced a  sa tisfac tory  year, th e  
results for th e  period under review  being very  sim ilar 
to  those  of 1928, though  th e re  was a slight decrease 
in  average w orking revenue. T here  were several 
noticeable features in  th e  y e a r’s operations. An 
average reduction  of a lit t le  over 6d. pe r ton  m illed 
was effected in  w orking costs, due in  a  considerable 
m easure to  a  reduction  in  th e  cost of stores con

sum ed ; a fu rth er m arked im provem ent was recorded 
in m achine efficiency for developm ent w ork, th e  
average advance p er m achine sh ift being increased 
from  1-98 ft. in  1928 to  2-12 ft. during  1929, while 
th e  cost p e r foot advanced  was reduced by  2s. 2d. ; 
a record fathom age was again  broken  in  stopes and 
th e  jackham m er efficiency was m ore th a n  m ain 
ta in ed  ; shovelling and  tram m ing  efficiency 
increased during th e  y ear from 1-72 tons p e r na tive  
to  1-85 tons. On th e  m etallurg ical side, th e  average 
reduction  costs w ere reduced by  l-4d. p e r to n  m illed, 
while th e  average residue was practica lly  th e  
sam e as during  1928. B u t for th e  considerable 
increase in  th e  residue a t  th e  M odderfontein 
E ast m ine, due to  th e  p la n t being  tax ed  beyond 
its  capacity , th ere  would have  been  an  appreciable 
im provem ent in  th e  la t te r  figure. In  th is  connexion 
th e  add itions being m ade to  th e  reduction  p lan t 
a re  nearing  com pletion.

I m en tion  th e  above facts to  show th a t  th e  
work carried on by  th e  investiga tions com m ittee 
is being actively  pursued and is being a tten d ed  by 
valuable results. I t  is in te res tin g  to  record th a t  th e  
use of m echanical appliances in  handling  broken 
ore is proving v ery  effective on th e  flat dip m ines 
of th e  F ar E as t R and , and  th ey  are  being installed 
as rap id ly  as conditions perm it. T hey  have  n o t 
been found, how ever, to  be econom ical on th e  steep 
dip of th e  C entral R and . I m ig h t also m ention  
th a t  during  th e  y ea r an  investiga tion  was m ade 
w ith in  th e  group in to  th e  m ethods of control, 
tra in in g  and pay m en t of n a tives, and, subsequently , 
a rep o rt was issued to  all th e  m ines u n d er our 
adm in istration  w ith  th e  object of in itia tin g  a 
vigorous cam paign to  increase n a tiv e  efficiency and 
im prove th e  ex isting  m ethods of tra in in g  “ boss 
boys.” This has a lready  proved  of defin ite  value, 
especially in  ex tending  th e  app lication  of p iece work 
to  lashing and  tram m in g  boys, w hich has proved 
very  popular w ith  them .

The question  of an  ad equate  supply  of n a tive  
labour for th e  m ines has con tinued  to  engage th e  
a tte n tio n  of th e  industry . D uring  th e  first th ree  
m onths of 1929 th e  supply  increased  from  187,970 
a t  th e  end of 192S to  197,646 a t  th e  end of M arch. 
From  th is  d a te  th e  supply  declined m on th  by  m onth, 
u n til a t  th e  end of D ecem ber, 1929, th e re  were 
only 184,280 n a tiv es in  em ploym ent. In  th e  
cu rren t y ear th e re  has been some im provem ent 
in  th e  figures, though  th ey  are still below th e  figure 
of 206,000 estim ated  to  be th e  num ber requ ired  for 
th e  full operating  capac ity  of th e  m ines’ existing 
p lant.

I  should like  to  digress here  for one m om ent 
to  refer to  th e  im pression I gathered  on m y  recen t 
v is it  to  South  Africa. I w as g reatly  d istu rbed  to  
find, in  sp ite  of so m any  w arnings from  those 
responsible for th e  m anagem ent of th e  m ining 
industry', w hat little  th o u g h t or concern was being 
given to  th e  problem  w hich South Africa will have 
to  face of th e  s tead y  contraction  and  final d is
appearance of th e  g reat gold m ining in d ustry , on 
which th e  p rosperity  of th e  country  has rested  for 
so long a period  of tim e .

L e t us glance a t  conditions in  th e  w orld a t  
large to -day . I t  is suffering from  an  ac tu a l g lu t 
of com m odities— wool, g ra in , co tton , artificial 
silk, diam onds, copper, p la tin u m , t in ,  rubber, 
n itra tes , oil— in  fact, a lm ost th e  whole range
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of m inerals, ag ricu ltu ral and  o th er p roducts—  
while gold, on th e  o th er hand, is w anted in  g reater 
and  g reater q u an titie s . T here is no lim it to  its 
m ark e t ; i t  is n o t sub ject to  economic depression, 
to  fashion, or to  a su rfe it of p roduction , and alw ays 
com m ands a s tan d ard  price. In  th e  period of 
depression th ro u g h  w hich th e  U nion of South 
Africa, in  com m on w ith  o th e r countries, is now 
passing, th e  gold m ining in d u stry  is th e  one stable 
factor. The p ro sperity  of th e  Union is founded on 
its  gold m ines (though th is  fact has ten d ed  to  become 
obscured by  th e  developm ent of m anufacturing  
and  o th e r activ ities  which have  grown up in  order 
to  sa tisfy  dem ands created  largely by  th e  m ines 
them selves), and  South  Africa will continue to  be 
dependen t on th e  stead y  flow of w ealth  which th e  
m ines con tribu te . T he fu tu re  of th e  m ining industry  
is, therefo re , of th e  g reatest im portance to  th e  
country , and  an y  con traction  in its  operations m ust 
react on th e  econom ic welfare of th e  Union as a 
whole.

I even found th a t  th e  belief was held 
th a t th e  m ining of p latinum  ore will in th e  near 
fu ture  expand so rapid ly  th a t  i t  will largely 
take  th e  place of a dim inishing gold industry . 
This is a  fallacy, w hich can be clearly seen by a 
glance a t  th e  s ta tis tics  in regard to  platinum . I 
th in k  i t  m ay  be accepted  th a t  a figure of about
200.000 oz. represen ts th e  annual world consum p
tion  of new  p latinum , and th a t  th e  average price 
during 1929 was be tw een  ¿13 and  ¿14 p e r ounce, 
and is now m uch lower. I t  has been suggested th a t 
a t  a price of, say, ¿9 an  ounce, consum ption m ight 
expand to  some 300,000 oz. annually.

To tak e  th e  b est case for th e  p latinum  producers 
of th e  Union, if one assum ed th a t  new  users could 
be found for th e  m etal a t  th is  lower price and th a t 
consum ption could be stim u la ted  to , say, 400,000 oz. 
per annum , and if South Africa supplied th e  whole 
of th is  am ount i t  would derive a revenue of some 
¿3,600,000 only, which is actually  slightly  less th an  
the  value of th e  o u tp u t of th e  Crown Mines. To 
produce such an  am ount of p la tinum  from the 
R ustenburg  d is tric t, provided th e  average contents 
of th e  ore so far developed persist, would require 
the crushing and trea tm e n t of less th an  2,000,000 
tons p er annum . This tonnage would be consider
ably less th an  th a t  of th e  Crown Mines, and  would 
probably serve to  employ some 1,000 w hite m en and
10.000 natives, while th e  costs of the  p lan t employed 
and stores used would certa in ly  be less th an  half 
those necessary for th e  equ ipm ent and  running of a 
gold m ine, such as th e  one m entioned. W hile I would 
urge th a t  every encouragem ent should be given to  
increase th e  scale of p latinum  production, in  th e  
developm ent of which industry , I m ay say, we 
ourselves are in te rested , I th in k  i t  is as well th a t  
th e  position  should be clearly understood in  order 
th a t  lack of knowledge and appreciation  of fact 
m ay no t give rise to  false hopes.

Now, as regards th e  gold m ines of th e  W itw aters- 
rand, th e re  are im m ense tonnages of low-grade ore, 
and such tonnages are to  be found not only in th e  so- 
called low-grade m ines, which are responsible for 
60% of th e  to ta l ore m ined, b u t also in th e  richer 
m ines of th e  far E as t R and. A reduction  of costs 
would have th e  effect of lengthening th e  lives of all 
th e  m ines, rich or poor. A m ine, which has once 
been closed down, whose workings have been

abandoned and whose p lan t and m achinery have 
been dispersed, can rarely be profitably reopened. 
Certain m ines to-day are on th e  border-line of 
payability , and under existing conditions m ust 
cease operations in  th e  com paratively near future. 
The problem  is thus one of im m ediate im portance, 
one for consideration and settlem ent to-day and one 
which cannot safely be deferred.

G entlem en, I feel it  should surely not be beyond 
th e  bounds of hum an ingenuity  to  devise the  
necessary means. B y th e  sacrifice on th e  p a r t of 
th e  G overnm ent of some revenue to-dav, by  a m odi
fication of th e  colour bar restrictions, and by o ther 
measures to  be sought for by  those in  au tho rity  in 
collaboration w ith  th e  responsible leaders of the  
industry , i t  undoubtedly  should be possible to 
bring abou t a reduction  of working costs to  an  
ex ten t th a t  will ensure th e  incorporation of th e  
large bodies of low-grade ore in to  th e  region of p ay 
ab ility  and thus ensure a continuance of th e  pros
perity  of th e  Union for a considerable tim e to  come. 
Failure to  tak e  tim ely  m easures to  th is  end will 
result in a collapse which th e  country  will find it  
difficult to  face.

I speak as a South African deeply concerned in  
th e  fu tu re  welfare of th e  Union, and as one having 
a full consciousness of th e  dangers th a t  m ust in 
ev itab ly  befall th e  country  if supineness or present 
political considerations, resu lt in  a policy of laissez- 
faire  and th e  inev itab le  closing down of m ine after 
m ine as th e ir  p resen t payable ore reserves become 
worked out. I t  is a  question  on which all p arties 
m igh t agree to  co-operate in  order to  work ou t a 
national policy to  prolong th e  life of th is  g reat 
source of w ealth  so im p o rtan t to  th e  G overnm ent 
and to  every indiv idual liv ing  w ith in  th e  Union.

D uring Decem ber, 1929, negotiations betw een 
Village Deep, L td ., and th e  Robinson Deep, L td ., 
which had been proceeding for some tim e, had 
advanced sufficiently far for a provisional agreem ent 
to  be entered  in to  for th e  sale of th e  com pany’s 
underm ining rights and certa in  p lan t and equip
m ent. Since th e  close of th e  year th is  agreem ent 
has been ratified by  th e  shareholders of both  
com panies and approved by th e  Union Govern
m ent. As you are aware, th is  m ine has reached 
a very  great dep th  ; i t  is th e  deepest working 
m ine in  th e  world. W ith  its single m ain hoisting 
shaft, th e  difficulties of ven tilation  and efficient 
working a t  great depth , and w ith  its inadequate  ore 
reserves, th e  m argin of working profit was necess
arily  small. The directors of th e  company, th ere 
fore, had little  hesita tion  in recom mending agree
m en t to  th e  proposed sale to  its neighbouring 
com pany, by  which m ining operations could be 
carried on w ith  g reater facility, and th e  acceptance 
of a cash offer which was based on p ast working 
results and was calculated to  am ount to  a present 
value of fourteen half-yearly dividends of 2J%  
each.

The capital of D urban Deep, L td ., was recently  
reconstructed. A fter cancelling 10,000 unissued 
shares and 15,912 ex-enem y shares, th e  nom inal 
value of 424,358 ¿1 shares was reduced to  10s. 
per share. 325,642 new shares of 10s. each were 
created  and offered to  shareholders. This issue 
was underw ritten  jo in tly  by th e  corporation and 
th e  R and Mines and received a gratifying response 
from shareholders considering th e  unfavourable
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m ark e t conditions. T he to ta l  cap ita l of th e  
com pany will, therefore, now be ¿375,000, in
750.000 shares of 10s. each. T he add itional funds 
have been provided for th e  purpose of enlarging 
th e  reduction  p lan t and of liqu ida ting  th e  o u t
s tand ing  deben tures and loan indebtedness. The 
fu tu re  prospects of th e  com pany appear favourable, 
and, barring  unforeseen circum stances, i t  is hoped 
th a t  d iv idend  paym ents will be resum ed in  th e  
cu rren t year.

A record tonnage of 2,643,000 was m illed a t 
th e  Crown Mines, in  sp ite  of n a tive  labour shortage 
during  th e  g reater p a r t  of th e  year. T he profit a t  
¿947,000 was slightly  less th an  th a t  of th e  previous 
y ear on account of a  fractional decline in th e  yield. 
T he available ore reserves were increased by nearly
100.000 tons, and th e  value was m ain tained  a t  
6-4 dw t. C erta in  add itions to  th e  reduction  p lan t 
w ere recen tly  com pleted, and th e  capacity  of th e  
th ree  m ills is now 245,000 tons a m onth . D uring 
one m onth  a record tonnage of 240,000 was milled.

Since th e  close of th e  year, th e  com pany has 
acquired  2,084 m orgen of th e  farm  Diepkloof, 
tog e th e r w ith  a  m ynpach t thereon, situ a ted  on 
its  south-w estern  boundary . The Consolidated 
M ain Reef Mines have purchased from  th e  com pany 
th a t  portion  of th e  m ynpach t w hich adjoins th e  
sou thern  boundary  of th e ir  p roperty . The com 
p a n y ’s No. 17 vertica l shaft is located ab ou t 500 ft. 
n o rth  of th e  D iepkloof m ynpacht, and  from  th is  
shaft th e  new  area  will be developed. The con
sideration  given for th e  farm  is 40,000 shares of 
th e  com pany, and to  m eet th is  pay m en t i t  is 
proposed to  issue th e  whole of th e  ex-enem y shares, 
to ta lling  34,087, held by  th e  com pany, and  th e  
balance o u t of shares in  reserve. T he acqu isition  
of th is  add itional ground will n a tu ra lly  give 
increased leng th  to  th e  life of th e  m ine, whose 
general lay-ou t places i t  in as favourable a position 
as possible to  w ork a t  g rea t depth.

New records were established by th e  New M odder- 
fontein  m ine during  th e  year ended Ju n e  30, 1929. 
T he tonnage crushed a t  1,713,000 tons exceeded 
th a t  of th e  previous year by  87,000 tons. The 
w orking profit a t  ¿2,252,000 was g reater by  over 
¿10,000. D evelopm ent footage was increased from 
58,565 ft. to  74,982 ft., w ith  g ratify ing  results. 
The ore reserves a t  7,857,600 tons of 8-9 dwt. 
show a slight decline in  tonnage and value. The 
prospects for th e  cu rren t y ear a re  favourable, 
and  our confidence in  th e  fu tu re  p rosperity  of 
th e  m ine rem ains unabated .

As I po in ted  o u t to  you las t y ea r and  th e  year 
before, th e  C ity Deep m ine has been going th rough  
a  leng thy  period of d rastic  underground reorganiza
tion , rendered  necessary by  th e  serious and steady  
decline of th e  grade of ore developed and  percentage 
of p ayab ility . D uring  th e  y ear 1929, an  increased 
operating  loss was shown in  sp ite  of an  increased 
tonnage m illed and  a reduction  in  w orking costs 
of Is. l id .  p e r ton. I am  glad to  say th a t  th e  
strenuous efforts of th e  m anagem ent a t  las t appear 
to  be reap ing  th e ir  rew ard, and  in th is  connexion 
I cannot speak too h ighly  of th e  work perform ed 
by those responsible for th e  m anagem ent of th is  
m ine. D uring th e  q u a rte r  ended M arch 31 of 
th is  year w orking costs were reduced to  an  average 
of 22s. 9d. p er to n  m illed, as com pared w ith

25s. lOd. for 1929 and  27s. 9d. for 1928. The 
w orking loss for th e  q u a rte r  was g rea tly  reduced.

I cannot do b e tte r  th a n  quo te  th e  opinion of 
th e  consulting engineer as to  th e  p resen t position  
and  prospects of th e  m ine : "  The outlook a t  th e  
m ine to -day  is b e tte r  th an  i t  has been during th e  
p a s t tw o years. M ore s tab le  w orking conditions 
have  been established an d  costs sa tisfactorily  
reduced. The prospects a re  favourable, w ith  
adeq u a te  labour, for th e  m ain tenance  of a  m ill 
tonnage approx im ating  p lan t capacity , and  some 
im provem ent in th e  resu lts of fu tu re  developm ent 
m ay  be reasonably  an tic ipa ted . A t th e  sam e tim e,, 
in view  of th e  difficulties and heav y  fixed charges 
inev itab le  w ith  m ining a t  g rea t d ep th , only small 
profits can be expected  w ith o u t considerable 
im provem ent in  th e  grade of ore available for 
stop ing .”

Before passing from  our South  A frican in te rests,
I w ish to  p ay  a  tr ib u te  to  th e  sp lend id  w ork of our 
colleague, Mr. Jo h n  M artin , who represen ts us 
w ith  such d istin c tio n  and  ab ility  in  th a t  country . 
In  add ition  to  h is o th e r im p o rta n t du ties, he has 
ju s t  concluded a m ost successful te rm  of office as 
P resid en t of th e  C ham ber of Mines.

T urning to  our oil in te rests, th e  resu lts of 
T rin idad  Leaseholds, L td ., for th e  y ea r ended 
Ju n e  30 las t were ve ry  satisfacto ry , and  a d ividend 
of 30% was d istribu ted . Fo r te n  m onths of th e  
cu rren t financial y ear p roduction  and  purchases 
of th a t  com pany am ount to  793,100 tons, being  
an  increase of 63,450 tons com pared w ith  th e  
sam e period last year. The extensive  cap ital 
program m e on w hich th e  com pany em barked 
some years ago for th e  m odernization  of refineries 
and  field equ ipm en t is now alm ost com pleted, 
and th e  com pany will in  th e  n ear fu tu re  derive 
th e  full benefit of these  im p o rtan t im provem ents. 
D espite  th e  increased tonnage handled , th e  revenue 
for th e  cu rren t financial year shows a considerable 
falling-off, due to  th e  unsa tisfac tory  prices which 
have prevailed since A ugust last, an d  as a resu lt 
th e  in te rim  d ividend has been  reduced from 12J% 
to  7£% . W orld over-production  of crude oil, which 
is en tire ly  responsible for th e  low prices of products, 
has for a considerable tim e  p a s t received th e  close 
a tte n tio n  of all im p o rta n t oil in te res ts , and  th e  
success of th e ir  concerted  ac tion  is reflected in  th e  
su b s tan tia l reduction  of ap p ro x im ate ly  400,000 
barrels p e r d ay  in  th e  U n ited  S ta tes p roduction  from 
th e  p eak  figure reached a t  th e  end of A ugust, 1929. 
R ecen tly  oil prices have show n a ten dency  to  harden , 
w hich is a fu rth e r hopeful sign of success in  th e  
efforts w hich have  been  m ade to  reduce p roduction  
to  a figure m ore nearly  ap p rox im ating  consum ption.

A new com pany, called S iparia  T rin idad  Oilfields, 
L td ., w ith  an  au thorized  cap ita l of ¿500,000, 
is ab o u t to  be form ed to  acquire th e  freehold 
land  and  oil righ ts of th e  V enezuelan Consolidated 
Oilfields, L td ., in  th e  Palo Seco d is tric t in  T rin idad, 
tog e th e r w ith  G overnm ent oil righ ts to  be g ran ted  
over 4,000 acres in  th e  S iparia  d istric t. D evelop
m en t results in  th e  Palo Seco area  are d istinc tly  
prom ising, and  since Ja n u a ry  last an  average 
production  of approx im ate ly  4,000 tons p e r m onth  
of high-grade oil has been secured. The S iparia  
a rea  is considered to  possess good prospects. 
T rin idad  Leaseholds, L td ., has secured a  con
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tro lling  in te res t in  th e  new com pany and has in 
tu rn  ceded p a rtic ip a tio n s to  our corporation and 
to  R and  Mines, L td .

O ur corporation  and th e  o th er in te rested  parties 
have  con tinued  to  finance th e  operations of th e  
N orth  V enezuelan Petro leum  Com pany, L td ., 
th e  issued cap ital of which to -day  stands a t  /740.000. 
U nfortunately , drilling operations a t  Aguide have 
no t, so far, been  successful, b u t in  th e  ligh t of th e  
experience gained from th e  tw o wells already 
drilled, fu rth er te s t  drilling is ab o u t to  be under
taken . Geological operations th roughout th e  con
cession are being vigorously pursued and are now 
augm ented by  very  active  geophysical investiga
tions which we believe m ay  lead to  im p ortan t 
results.

I am pleased to  tell you th a t  th e  progress m ade 
by th e  Tocuyo Oilfields of Venezuela, L td ., has 
been v ery  satisfactory . W hen th e  com pany was 
floated in  October, 1928, i t  was n o t an tic ipa ted  
th a t  th e  revenue-earning stage would be  reached 
for abou t tw o years. I t  is, therefore, all th e  more 
gratifying, and a testim ony  to  th e  energy and 
efficiency w ith  which operations have been carried 
on by th e  general m anager and all m em bers of the  
staff, th a t  th e  com pany will be shipping its  first 
consignm ent of oil w ith in  th e  n ex t few weeks. A 
pipeline approxim ately  20 miles in  length  from the 
field to  th e  shipping p o rt was recently  completed, 
together w ith  th e  necessary tankage and loading 
facilities. T he program m e of te s t drilling has been 
continued w ith  sa tisfactory  results.

As I ind ica ted  would be th e  case, w hen referring 
last year to  our railw ay in terests in Spain, th e  whole 
of th e  line  from  C alatayud to  Cidad, a  distance of 
approxim ately  366 kilom etres, is now very  near 
completion. T ow ards th e  end of la s t year th e  two 
sections— nam ely, Soria to  C alatayud sou th 
wards and P enahorada  to  T respaderne northw ards, 
to talling  144 kilom etres— were p u t in to  exploita
tion. T he rem aining portion  from  Trespaderne 
to  Cidad should be finished n ex t m onth  or th e  
m onth  following, w hen th e  w ork of construction 
and equ ipm ent of th is  railw ay as a t  p resen t defined 
by th e  Spanish G overnm ent will have been com 
pleted  by  th e  Santander-M editerraneo R ailway 
Company.

As regards th e  section which in  th e  fu ture m ay 
be bu ilt from Cidad northw ards, th e  G overnm ent 
last August in tim ated  th e ir  decision of a change of 
route, and gave instructions to  th e  proper au thorities 
for th e  p repara tion  of a survey to  R enedo, where 
the  line would link  up  w ith  th e  N orte R ailw ay 
to Santander. This survey, we understand , has 
not y e t been  com pleted, b u t you will rem em ber 
th a t in  th e  term s of th e  Royal Decree of 1927, 
under w hich th e  Santander-M editerraneo R ailway 
Com pany has carried ou t its  work, i t  was provided 
th a t, should th e  G overnm ent w ish to  v a ry  th e  
rou te, th e  Santander-M editerraneo R ailw ay Com
pany  would n o t be called upon to  construct th a t  
portion  of th e  line if th e  d istance or cost of th e  
proposed new  rou te  were g reater th an  th e  original 
p lan  T he position, therefore, in th is  connexion 
is uncertain , as, in add ition  to  th is  fact, th e  Govern
m en t now in  pow er has s ta ted  in  its  policy of 
economic reform  th a t  i t  is unlikely th a t  any  new 
works of th is  n a tu re  will be undertaken  a t  present.

Thus i t  seems clear to  us, as regards th is  p a rticu la r 
section of line, th a t  th e  rou te  to  be tak en , th e  tim e 
w hen th e  work is to  be carried out, and  th e  con
d itions and  term s on which i t  will be carried ou t 
a re  deferred indefinitely , and  wdll call for con
sideration  anew.

T he construction w ork and general operations 
under th e  general m anager and those associated 
w ith  him  have been pushed th roughout th e  year 
w ith  g reat ab ility  and judgm ent, and our regular 
v isits to  th e  line have confirmed our confidence 
in  th is  aspect of th e  enterprise. First-class work 
has been done expeditiously and  efficiently and 
a t  a cost in  accord w ith  th e  estim ate fram ed for 
th e  construction and equipm ent of th e  line 
C alatayud-C idad.

For th e  two com pleted sections p u t in to  exploita
tion  tow ards th e  end of last year, th e  paym ent 
due from th e  G overnm ent to  th e  Santander- 
M editerraneo Railw ay Com pany was approxim ately
95.000.000 pesetas. This am ount has been con
firmed by th e  Governm ent, and paym en t of
25.000.000 pesetas has been received on th a t 
account. The balance rem aining of 70,000,000 
pesetas should be settled  in  th e  course of th e  next 
few m onths, and in  th e  m eantim e in terest accrues 
a t  th e  ra te  of 5% p er annum .

The m ethod of financing th is  enterprise has been 
referred to  before by me, b u t i t  m ay be well ju st 
to  rep ea t th a t  we have m ade advances to  th e  
A nglo-Spanish C onstruction Company, L td ., who, 
in tu rn , have financed th e  Santander-M editerraneo 
R ailw ay Com pany w ith  such sum s as have been 
necessary to  complete th e  work. A portion  of 
th e  last paym en t received in  M adrid by  th e  Anglo- 
Spanish C onstruction Company from th e  Santander 
M editerráneo Com pany on account of partia l 
refund of loan has rem ained on deposit in  Madrid, 
i t  being, in our opinion, undesirable a t  the  present 
tim e to  incur th e  loss th a t  would be sustained by 
transferring  funds to  London a t  th e  depreciated 
ra te  of exchange as ruling to-day. And while 
these conditions prevail, I fear i t  will be necessary 
to  carry  o u t th e  sam e procedure in  regard to  th e  
balance of 70,000,000 pesetas th a t  should be paid 
by  th e  G overnm ent in  th e  course of th e  nex t 
few m onths.

R ecent political events in  Spain, coincident 
w ith  a heavy depreciation in th e  coun try ’s exchange, 
have na tu ra lly  caused us considerable anxiety . 
As you know, th e  dictatorship  which had  prevailed 
for th e  last six years was abolished last January , 
and a provisional G overnm ent was appointed w ith 
th e  in ten tion  of bridging over th e  period un til 
C onstitutional G overnm ent is resum ed. The 
present G overnm ent comm ands respect and is 
pursuing stead ily  a  policy of econqmy and the  
restoration  of confidence, b u t th e  political situation  
of necessity appears a t present som ewhat confused 
and uncertain . I have referred to  th e  political 
situation  because i t  will be clearly realized th a t 
th e  governing factor in th is  im portan t industrial 
in te res t of ours a t  th is  juncture  is th e  m atte r  of the  
country 's ra te  of exchange. The position is 
na tu ra lly  no t free from anxiety , and we have 
endeavoured to  ob tain  from those qualified to  
express an  opinion th e  probable reason for the  
p resent depreciation in Spanish currency, and the
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course th e  exchange is likely  to  follow. W e are 
unable to  find in  th e  ex isting  Spanish financial 
and  indu stria l conditions any  justification  for th e  
depreciation . T rade, b roadly  speaking, has 
rem ained  on fa irly  stead y  lines ; th e  adverse 
v isible balance of trad e  has, sim ilarly, rem ained 
steady , and  th ere  has been  no appreciable currency 
inflation. In  seeking a reason, therefore, one can 
find i t  only in  th e  fact th a t  a  period of political 
u n certa in ty  has p revailed  in  Spain for some tim e 
past, and  th a t  operations in  pesetas, b o th  on 
cap ital account and  for speculation, m ay  have been 
coincident w ith  th a t  u n certa in ty . I feel th a t  th ere  
is reasonable ground for believing in  an  apprecia tion  
of th e  p ese ta  if th e  p resen t G overnm ent is able 
to  develop a  steadiness in  th e  general political 
situation , pursue its  policy of n a tiona l econom y, 
and  th u s enable th e  g reat financial streng th  
possessed b y  th e  coun try  and  th e  B ank of Spain 
to  function  effectively.

B oth  th e  profits an d  th e  balance shee t to ta ls 
of B ernhard  Scholle and  Co., L td ., were sm aller 
th a n  those  of th e  p revious year. This was th e  
n a tu ra l outcom e of th e  reaction  in  trad e  ; th e  
world-wide con traction  of business and th e  heavy  
decline in  security  prices which were th e  o u t
s tand ing  featu res of 1929. D ividends were pa id  
a t  th e  sam e ra te  w hich has ob tained  in  th e  past, 
an d  a  sm all ad d ition  was m ade to  th e  carry-forw ard.

As regards th e  B ritish  M etal C orporation, 
L td ., i t  was decided early  th is  year to  am algam ate 
th e  in te res ts  of th a t  corporation  w ith  those of 
Messrs. H en ry  G ardner and  Co., w hich has in  th e  
p a s t carried  on business of a  sim ilar n a tu re  in 
m any  p a r ts  of th e  world. T he advantages of 
such a  fusion of in te res ts  u n der p resen t-day  con
d itions will be  apparen t. Our holding in  shares of 
th e  B ritish  M etal C orporation has been exchanged 
for shares in  th e  new  com pany, th e  A m algam ated 
M etal C orporation, L td ., and, rep resen ting  as i t  
does an  am algam ation of tw o of th e  m ost im p o rtan t 
and  successful m eta l en terprises in  th is  country , 
th e  fu tu re  of th a t  corporation  can  be  regarded w ith  
confidence.

You will have been  in te rested  to  see from  th e  
d irectors ' and  th e  consulting eng ineer’s reports 
th a t  we have  acquired an  in te res t in  tw o t in  com 
panies in  B olivia, following a favourable rep o rt 
m ade to  us by  Dr. Malcolm M aclaren. Associated 
w ith  us in  th e  business are French friends, th e  
Société A lsacienne & L orraine  de R echerches 
M inières and  Messrs. M auricio Hochschild & Cia, 
L td a ., of V alparaiso, an  im p o rtan t firm operating  
in  South A m erica, w hich has a large experience of 
m etal business. I am  glad to  be able to  inform  
you th a t  one of our m ining engineers from  th e  
R and  has been  appoin ted  general m anager of th e  
com panies. H e  arrived  on th e  p roperties last 
m onth , an d  is now engaged in  p reparing  a com 
prehensive developm ent and m ining program m e. 
W ith  th e  m odern ization  of m ining and  m eta l
lurgical m ethods, and  th e  benefit of experienced 
m anagem ent, th e  p rospects of sa tisfac to ry  re tu rn s 
on our in v estm en t app ear prom ising.

Lastly , you w ill have  seen recen tly  th a t  th e  
corporation  have becom e shareholders in  th e  
B ankers ' In d u stria l D evelopm ent Com pany, a 
com pany form ed u nder th e  aegis of th e  B ank of

E ngland  to  assist and  finance th e  reorgan ization  
of groups of B ritish  com panies engaged in  im p o rtan t 
industries.

Now, gentlem en, th a t  com pletes m y review  of 
our affairs. O ur annual m eetings afford th e  
o p p o rtu n ity  of g iv ing you a general survey  of th e  
en terprises and  operations in  which we are engaged 
in  m an y  p a rts  of th e  world, and  in  covering th is 
wide field I consider i t  m y d u ty  n e ith e r to  stress 
nor to  m inim ize th e  difficulties which we encounter. 
W e have had  a difficult year, and, looking ahead, 
conditions a re  n o t encouraging. The w orld is 
a t  p resen t passing th ro u g h  a  phase in  which supply  
exceeds dem and, and  th e  effects a re  felt th e  m ore 
acu tely  because th is  condition  ex tends to  alm ost 
every co u n try  and  covers a lm ost every  com m odity. 
N e ith e r cap ita l nor labour has escaped th e  conse
quences. I can only express th e  hope th a t  before 
we m ee t again  an  im provem ent will have been 
effected in th e  general condition  of affairs, and th a t 
we m ay share in  th e  benefits of such im provem ent.

In  conclusion, i t  is m y priv ilege to  te s tify  to  
th e  loyalty  and  efficiency w ith  which all officials 
and  m em bers of th e  staff, n o t only of th is  corpora
tion , b u t also of th e  various en terp rises in  which 
we are in te rested , have  d ischarged th e  duties 
assigned to  them . As I  have  said, during  the  
early  p a r t  of th is  y ea r I p a id  a v is it to  South  Africa, 
w ith  th e  object of m aking  an  inspection  of all our 
m ining and  o th e r indu stria l undertak ings, and  I 
m ade a special p o in t of g e ttin g  in to  close touch 
w ith  th e  personnel of our organization. I  cannot 
speak in  term s of too high praise  of th e  splendid 
body of w orkers th a t  serve our in te re s ts  in  th a t 
coun try , an d  of th e  g rea t efficiency which 
characterizes th e ir  work. I firm ly believe th a t 
it  would be im possible to  find a m ore expert, 
com peten t, and  loyal body  of m ining and  industria l 
m anagers and  m en in  any  p a r t  of th e  world. (Hear, 
hear.) Y our in te res ts  a re  in good and  capable 
hands. I am  sure th a t  shareholders will w ish to 
be  associated w ith  th e  B oard in  assuring  all those 
d irectly  or ind irectly  in  th e  service of th e  corpora
tio n  of our apprec ia tion  of th e ir  continued efforts 
to  p rom ote  its  success and  welfare.

I now beg to  m ove : “ T h a t th e  rep o rt and
accounts for th e  y ear ended D ecem ber 31, 1929, 
as p rin te d  and  c ircu lated  am ong th e  shareholders, 
be and  th e y  hereby  are received, approved and 
adopted  ; and th a t  th e  p ay m en t of a final d ividend 
of 8s. p e r  share and  a  bonus of 4s. p e r  share, bo th  
free of incom e-tax, to  shareholders registered  on 
th e  books of th e  com pany a t th e  close of business 
on May 20, 1930, and  to  holders of Coupon No. 36 
a ttach ed  to  share w arran ts, in  respect of th e  year 
ended D ecem ber 31, 1929, be an d  th e  sam e is 
h e reb y  san c tioned .”

Mr. F. H eim  seconded th e  resolution, and  no 
questions being  asked, th e  resolution  was p u t  to  
th e  m eeting  and  carried  unanim ously.

The C hairm an  : I beg to  announce th a t  th e
div idend  w arran ts  will be posted  th is  evening and  
w ill b e  pay ab le  to-m orrow , M ay 29.

Mr. F . R. Phillips proposed th e  re-election  of 
Sir R . So thern  H olland  and  Mr. F. H eim , th e  
re tir in g  directors.

Lieut.-Col. S. H . Pollen  seconded th e  m otion, 
w hich was unan im ously  adopted .
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RA ND  MINES, LTD.
(Incorporated  in  th e  U nion of South Africa.)

Directors . J . M artin  [Chairman), F . R aleigh (M anaging Director), S ir E velyn W allers, W . H . A.
aw rence W . M osenthal, F . G. C. E. Robellaz, J . L. Jo u rd an , C. L. R ead. M anager and Secretary : 

t j  London Secretaries : A. M oir and  Co. Head Office : The Corner House, Johannesburg .
London Office : 1, London W all B uildings, E.C. 2. Formed 1893. Capital issued : ¿(531,498 15s. in  5s. shares. 
Business . F inance  of and  inv es tm en t in  m ining an d  o th e r ven tures, particu la rly  in  deep-level

m ines on th e  R and .
R e p o r t  o f  t h e  P r o c e e d i n g s

A t the Thirty-fifth Ordinary General Meetci
The C hairm an (Mr. J . M artin) said : Gentlem en, 

th e  R eport and  Accounts include th e  usual 
sum m ary  show ing th e  resu lts achieved by  th e  
W itw atersrand  Gold M ining Com panies of th e  
C entral M ining-R and Mines Group for th a t  period. 
From  th e  Profit and  Loss A ccount i t  w ill be seen 
th a t  th e  profit for th e  y ea r under review  am ounted 
to  ¿545,570 com pared w ith  ¿(526,190 for th e  previous 
year. D ividends on shareholdings a t  ¿(486,532 
showed an  im provem ent of ¿67,202, while th e  
revenue  from  R eservoirs and  Sundry Sources was 
reduced b y  ¿31,334. R ealization  of Investm ents 
again  took place on a  sm all scale onlv. As in  th e  
previous y ear, tw o d ividends o f " 50% each, 
absorbing a to ta l of ¿511,287, w ere declared. As 
will be g a thered  from th e  B alance Sheet and 
Accounts, th e  Com pany again  had  a successful 
year, earn ing  an  increased profit, pay ing  100% 
in d ividends and  m ain ta in ing  a strong and stable 
financial position , resu lts  which are all th e  more 
sa tisfac to ry  in  view  of th e  fact th a t  in  th e  la tte r  
p a r t  of 1929, and  subsequently , financial and 
in d u stria l conditions in  m any  p a r ts  of th e  world 
showed a  serious reaction , from some of th e  effects 
of w hich few business enterprises have escaped. I t  
is of in te res t to  note th a t ,  allowing for th e  dividends 
pa id  la s t year, th e  R and  Mines, L td ., has, since 
th e  incep tion  of th e  C om pany in  1894, d istribu ted  
over ¿20,000,000 to  shareholders, and  th e  curren t 
dividend ra te  of 100% per annum  has been m ain 
ta in ed  since 1925. These figures represen t a 
gra tify ing  record of successful operations and of 
financial s tab ility .

The W itw atersrand  gold m ining com panies of 
th e  C entral M ining/R and Mines Group were during 
th e  p ast year reduced in  num ber owing to  the  
closing down of th e  F erre ira  D eep and  th e  
W olhuter, whose lives were, however, p ro trac ted  
considerably beyond th e  te rm  th a t  had  a t one tim e 
been th o u g h t to  be th e  m axim um . These m ines 
had produced gold to  th e  value of abou t ¿30,000,000. 
The rem ain ing  tw elve m ines in  1929 milled
12,920,600 tons of ore, producing gold of a  value 
of ¿17,800,000 ; th e  to ta l w orking profits am ounted 
to ¿4,369,191, or 6s. 9d. per to n  m illed, and  th e  
d ividends declared cam e to  ¿3,525,317. The 
production  of gold by  th e  W itw atersrand  m ines 
of th e  Group (including th e  production  for p a r t  of 
th e  year of th e  F erre ira  Deep and th e  W olhuter) 
represen ted  ab ou t 43% of th e  to ta l gold production  
of th e  W itw atersrand  and  over 20% of th e  to ta l 
gold p roduction  of th e  world in  1929, figures which 
ind ica te  th e  im p o rtan t factor th e  mines of th is  Group 
are  in  re la tio n  n o t only to  South African, b u t to  
world production  of gold. The figures show a reduc
tio n  of 6-3d. p er to n  milled in average working cost 
which represen ts a saving over th e  m ines of th e  
Group of a to ta l of approx im ately  ¿340,000 during 
th e  period under review. T h at th is  reduction should

held in  Johannesburg on M ay  5, 1930. 
have  been achieved in  face of th e  progressively 
increasing dep th  of workings, and  while an  
enorm ous developm ent program m e is being m ain 
ta in ed  by  th e  m ines, is p a rticu larly  sa tisfactory  in  
itself and p a rticu larly  c reditable  to  our technical 
advisers, th e  ind iv idual m anagem ents and th e  
organization  generally. The developm ent footage 
in  1929 a t  502,112 feet, which was only fractionally  
lower th a n  th e  to ta l for 1928, represented  over 
45% of th e  to ta l developm ent carried  o u t las t year 
by  th e  M ining In d u stry  of th e  R and . I t  m ay also 
be po in ted  ou t th a t  th e  developm ent footage being 
accom plished by th e  whole In d u stry  a t  th e  p resent 
tim e  is n early  double w hat i t  was in  1921, which 
m ust be regarded as a  tru ly  rem arkable  achieve
m ent. The reduction  of average w orking costs on 
th e  m ines of th e  Group to  w hich I have  referred 
took place also th roughou t a  period w hen th e  
In d u stry  in  general was handicapped and 
em barrassed by  periodical shortages of n a tiv e  
labour. The represen tations th a t  have frequently  
been m ade by th e  M ining Indu stry  for a reduction  
of th e  unduly  h igh  ra ilw ay  ra tes  on coal have no t 
m et w ith  any  success. The record fathom age 
broken in  stopes during  1929, a t  1,007,565 fathom s, 
was 47,618 fathom s m ore th a n  in  1928.

D uring th e  p ast y ear th e  average num ber of 
w hite  employees in  th e  service of th e  W itw aters
rand m ines of th e  Group was 9,378, and th e  average 
num ber of coloured and  n a tiv e  employees was 
81,171, th ere  being in  b o th  categories very  little  
difference in  num bers com pared w ith  th e  averages 
in  th e  p revious year.

City Deep, Ltd.— O perations during  1929 were 
adversely affected by  th e  inadequacy of payable 
ore reserves, which was th e  m ain  cause of a fall of 
2s. Id . p er ton  milled in  th e  w orking revenue and 
by  th e  necessity for m ain tain ing  developm ent 
operations on a large scale. There was, however, 
a decrease of Is. l id .  p er to n  milled in  working 
costs. The ore reserves showed a falling off of 
191,900 tons w ith  an  increase in  average value of 
0-1 dw t. p e r ton. The m odified system  of resuing, 
in troduced  in  1928, was gradually  extended w ith  
beneficial results. The position a t  th e  m ine when 
th e  year closed was b e tte r  th an  i t  had  been during 
th e  previous tw o years, more stable conditions 
hav ing  been established and  costs reduced. The 
prospects are favourable, w ith  adequate  labour, 
for th e  m aintenance of a m ill tonnage approxim ating 
p lan t capacity , and some im provem ent in  th e  results 
of fu tu re  developm ent m ay  reasonably be 
an tic ipa ted . A t th e  sam e tim e, in  view  of th e  
difficulties and heavy charges inevitable w ith  m ining 
a t  g reat dep th , only small profits can be expected 
w ithou t considerable im provem ent in  th e  grade of 
ore available for stoping. D uring th e  first q u arte r 
of th e  cu rren t year th e  working revenue showed a 
decline of Is. 3d. per ton  milled, b u t costs were
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3s. Id . p e r  to n  m illed lower th a n  for th e  year 
1929, th e  w orking loss for th e  period being ¿10,702, 
com pared w ith  ¿50,327 for th e  corresponding 
q u a rte r  of 1929. T he indeb tedness of th e  C om pany 
u n d er loan  accoun t a t  D ecem ber 31 was 
¿385,379 Is. 8d. As you are  aw are, th is  financial 
assistance is prov ided  by  T he C entral M ining and  
In v estm en t C orporation, L td ., and  th e  R and  
Mines, L td .

Consolidated M a in  R eef M ines &  Estate, L td. —  
T he w orking profit for th e  financial y e a r ended 
Ju n e  30, 1929, was ¿27,699 low er th an  for th e  
p revious year, and th e  two d iv idends d is trib u ted  
am oun ted  to  10%, com pared w ith  11J% . The 
exp loratory  work on th e  B ird  R eef gave v e ry  
sa tisfac to ry  results , som e 287,200 tons of 5 dwt. 
ore be ing  blocked o u t and  included in  th e  ore 
reserve . This favourable developm ent provided 
an  offset to  th e  d isappoin ting  developm ent on th e  
M ain R eef Series in  th e  W estern  Section of th e  
m ine, and  assisted  tow ards th e  n e t  increase  of 
143,300 tons in  th e  available ore reserve a t  Ju n e  30, 
1929. W orking profits for th e  las t six  m on ths of 
1929 w ere on a  lower scale, and am o u n ted  to  
¿89,695, b u t p e rm itte d  of th e  m ain tenance  of th e  
d iv idend  declara tion  a t  5% . For th e  first q u a r te r  
of 1930 th e  w orking profit was ¿36,600. Since th e  
close of th e  y ea r th is  C om pany has acquired  
approx im ate ly  274 claims situ a te d  on th e  farm  
D iepkloof ad jo in ing  th e  sou thern  boundary  of th e  
e as te rn  section of th e  m ine and ly ing  to  th e  east 
of th e  farm  K lipsp ru it No. 8, w hich was acquired 
in  O ctober, 1927.

Crown M ines, L td .— Profits for th e  y e a r w ere 
slightly  low er th a n  those for 1928, b u t th e  d iv idend  
r a te  was ra ised  from 55% to  65%. A rising from  th e  
purchase , since D ecem ber 31, 1929, of th e  farm  
Diepkloof, ad jo in ing  th e  sou thern  boundary  of th e  
M ooifontein m in ing  area , acquired  in  1926, th is  
C om pany has added  ap prox im ate ly  590 in ta c t 
claim s to  its  m ining area. B oth th e  M ain Reef 
L ead er and th e  South R eef occur in  th is  m ine, th e  
unw orked a rea  of which is equ iva len t to  2,722 in ta c t 
M ain R eef L eader claims and 2,937 in ta c t South 
R eef claims. T he average daily  tonnage m ined 
d uring  1929 was 9,771 tons, and  th e  average daily  
p roduction  of gold was 2,752 oz. C apital ex p end itu re  
during  th e  y ea r am ounted  to  ¿207,442 and is 
expected  to  continue a t a high level for th e  nex t 
tw o years, a f te r  w hich i t  is an tic ip a ted  th a t  th e  
requ irem en ts for th is  purpose will be u n d er ¿100,000 
p e r  annum . A to ta l of 3,655 feet of vertical shaft 
sinking was done during  th e  year, and, in  add ition , 
th e  developm ent accom plished was 87,401 feet. 
T he payab le  ore developed was estim ated  a t 
1,950,864 tons of an  average value of 6-7 dwt. 
p e r ton. T he available ore reserve a t  D ecem ber 31, 
1929, to ta lled  8,896,270 tons of an  average value of 
6-45 dw t. p e r ton , in  add ition  to  which th e re  w ere, 
in  th e  form of shaft and  safe ty  pillars, 1,945,190 
developed tons of an  average value of 7-63 dwt. 
p e r  ton . Fo r th e  first q u a r te r  of 1930 th e  to ta l 
p rofit was ¿231,659.

Durban Roodepoort Deep, L td .— T he position  and 
prospects of th is  Com pany’s m ine have im proved 
during  th e  las t y ear or tw o to  such an  e x te n t as to  
w arran t th e  reconstruction  of th e  C om pany’s 
cap ital, which was duly effected early  in  th e  cu rren t 
year, by  m eans of which sufficient funds have  been 
prov ided  for th e  liq u id a tio n  of th e  C om pany’s 
loan indebtedness, for th e  im m ediate  redem ption

of its  o u tstand ing  d eben tu res and for increasing  
th e  m illing capacity  from  41,000 tons to  46,000 tons 
p e r m onth. The extensions to  th e  reduction  p lan t 
should soon be finished, b u t th e  augm en ted  p lan t 
w ill n o t becom e fully effective u n til a b o u t th e  
end of th is  year, on account of th e  unavoidable 
hanging up of stam ps in  connexion w ith  th e  u rgen t 
w ork on reconditioning th e  m ill bins. T he prospects 
of earn ing  im proved w orking profits d u ring  th e  
la t te r  p a r t  of th e  cu rren t y ea r a re  sa tisfac to ry , 
p rov ided  an  ad eq u a te  n a tiv e  labour supply  is 
available, and th e  situ a tio n  generally  is such as to  
s tren g th en  th e  hope th a t  th e  resu m p tio n  of regular 
d iv idend  p ay m en ts  will n o t now be long 
delayed.

E ast R and  Proprietary M ines, L td .— T he w orking 
revenue  and  profit for 1929 w ere h ig h er th a n  in 
any  y ear since th e  d isappearance of th e  prem ium  
on gold. A ppropria tion  A ccount was stren g th en ed  
by ¿75,843, n o tw ith s tan d in g  th e  am ounts charged 
to  i t  for C apital E x p en d itu re  and  Excess D evelop
m en t, w hich to ta lled  ¿52,210. T he availab le  ore 
reserve increased  b y  127,530 tons. T he develop
m en t footage, which included 2,130 fee t of incline 
shaft sinking, to ta lled  74,074— figures only once 
exceeded in  th e  p a s t 19 years. Progress was delayed 
in  tw o of th e  six  incline shafts being  sunk, owing to  
th e ir  hav ing  p en e tra te d  th e  heav y  w a te r  zone. 
The reorgan ization  of th e  m ethods of han d lin g  ore 
has m ade good progress, a m uch la rg e r p roportion  
being  now hoisted  th ro u g h  th e  v e rtica l shafts. 
The to ta l  q u a n ti ty  of w a te r  ra ised  to  th e  surface 
during  th e  y ea r exceeded 881 m illion gallons, in 
add ition  to  w hich 339 m illion gallons w ere pum ped 
underground to  reservoirs for re-use in  th e  m ine. 
Pum ping  costs for th e  y ea r aggregated  ¿139,416, 
eq u iv a len t to  Is. 7d. p e r ton  m illed. F o r th e  first 
th ree  m onths of 1930 th e  average  m o n th ly  w orking 
profit w as ¿9,953 and  th e  developm en t footage 
am ounted  to  18,527 feet, w hich included 551 feet 
of incline sha ft sinking. D evelopm ent exposures 
w ere, how ever, less sa tisfac to ry  th a n  those obtained 
in  1929. T he cap ita l ex p en d itu re  for 1930 is 
estim a ted  to  am o u n t to  ¿144,204, m ain ly  in  respect 
of ho isting , a ir  com pressor and  p u m ping  p lan t, 
shaft and underground  haulage equ ipm en t. The 
add itional cap ita l ra ised  a t  th e  tim e  of th e  am al
gam ation  w ith  th e  C inderella Consolidated Mines 
hav ing  been exhausted , th is  expend itu re  will have 
to  be  financed from  p a s t and  c u rre n t profits. A 
proposal from  th e  Board of th e  W itw a te rsran d  
Deep for th e  acqu isition  of th e  assets of th a t  Com
pany  by  th e  E a s t R and  P ro p rie ta ry  M ines is now 
un der consideration .

Modderfontein B . Gold M ines, L td .— The tonnage 
m illed exceeded all previous records, th e  dividend 
ra te  was m a in ta in ed  a t  th e  sam e level as for th e  
previous th ree  years, and th e  financial position  
rem ained  em inen tly  sound. Ore from  U pper 
L eaders of a  grade of 4-1 dw t. co n stitu ted  12-4% 
of th e  tonnage m ined, and  a sim ilar supply  will 
con tinue  to  be derived  from  th is  source. D evelop
m en t, as in  th e  p rev ious y ear, w as confined 
principally  to  th e  exp loration  of areas of doubtfu l 
value, th e  m ajor developm ent of th e  m ine hav ing  
been  com pleted. T he tonnage  of p ayab le  ore 
developed in  th e  M ain R eef L eader was 286,800 tons, 
and  th e  ore reserve, as re -estim a ted  a t  th e  close 
of th e  year, showed a decrease of 294,800 tons. 
The su b stitu tio n  of m echanical scrapers for h and- 
shovelling has been largely ex tended  in  th is  m ine,
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th e  underground  conditions being  well ad ap ted  for 
th e ir  efficient use. T heir em ploym ent, in  conjunction 
w ith  a modified shrinkage m ethod of m ining, has 
proved beneficial in  m any  directions conducive 
to  efficiency and econom y. In  th e  first q u a rte r  of 
1930 th e  to ta l profit am oun ted  to  ¿148,359.

Modderfontein East, L td .—The increased ra te  of 
m illing established during th e  year ended June  30, 
1929, has been  well m ain ta ined  during  th e  curren t 
y ear to  d a te , and  a  d iv idend  of 10% was declared 
for th e  six m onths ended D ecem ber 31 last equalling 
th e  d iv idends pa id  in  respect of each of th e  two 
preceding half-years. The developm ent accom 
plished during th e  p ast financial y ear reached the  
record to ta l of 52,473 feet and enabled th e  available 
ore reserve a t  th e  end of th a t  period to  be increased 
by 103,300 tons to  2,045,400 tons, averaging 6-1 dwt. 
p er ton  over an  estim ated  stoping w id th  of 46-5 in. 
Most of th e  payab le  ore developed was again 
located in  th e  a rea  above th e  16th level, to  the  
n o rth  of No. 2 and No. 3 Shafts, and th e  drives
n o rth  on th e  5 th , 8 th , 11th, 14th, and 16th levels
all continued to  give disappointing  results. Develop
m ent is being continued a t  th e  sam e ra te , and there  
is no change of any  special im portance to  record in 
th e  ten o u r of its  results. The extensive exploratory 
work in  th e  large o u te r areas of th e  C om pany’s
property  is being  actively continued, in  th e  hope of
locating fresh payab le  zones.

New Modderfontein G.M . C ompany, L td .— T he 
results o b ta ined  during  th e  financial year ended 
June 30, 1929, were em inen tly  satisfactory, fresh 
records again being achieved in th e  tonnage milled, 
th e  developm ent footage accom plished and th e  
profits earned. The am ount of th e  dividends 
declared was ¿1,960,000 and ¿315,982 was pa id  in 
d irect tax a tio n . The scale of developm ent was 
increased, larger footages being d riven  on th e  South 
Reef and on th e  U pper Leaders, w here th e  values 
encountered  w ere again satisfactory. As th e  m ajor 
developm ent on M ain R eef L eader approached 
com pletion, w ork on th e  South R eef and  U pper 
Leaders was accelerated. The sand-filling pro
gram m e m ade good progress, and 638,000 tons were 
lowered in to  th e  m ine during  th e  year. In  addition  
to affording support to  th e  m ine workings generally, 
th is policy facilita tes th e  reclam ation of valuable 
rem nan ts and pillars and  assists th e  developm ent 
and stoping of th e  U pper Leaders. The to ta l payable 
ore developed during  th e  y ear was 1,551,300 tons, 
of which 815,000 tons w ere on Main R eef L eader, 
averaging 9-8 dw t. over 48-9 in ., 218,900 tons were 
on N.A. 1 and 2 L eaders averaging 6-1 dwt. over 
44-5 in ., 296,300 tons w ere on N.A. 7 L eader 
averag ing  6-5 dwt. over 41-1 in ., and 220,900 tons 
were on South R eef averaging 7 dwt. over 42 in. 
E x p en d itu re  on equ ipm ent am ounted  to  only 
¿3,041, and  a fu rth e r ex p end itu re  of some ¿13,000 
has since been  u n d ertak en  w ith  th e  object of 
im proving th e  efficiency of m etallurgical operations 
and  increasing  th e  m illing capacity  by  4,000 to
5,000 tons p e r  m onth. The larger scale of operating  
will in  a m easure offset th e  effect of th e  drop in 
y ield  w hich will resu lt from th e  m illing of an 
increased proportion  of ore of lower grade from the 
U pper L eaders and South Reef.

Village Deep, L td .— This com pany showed 
im proved w orking results for 1929, and increased 
its  d iv idend  d istribu tion  to  5% . On D ecem ber 11 
a provisional agreem ent was en tered  in to  w ith  th e  
R obinson D eep, L td ., which has— since th e  close

of th e  year—been  ratified by  th e  shareholders of 
b o th  Companies, under which th e  whole of th e  
underm ining rights, to gether w ith  certain  p lan t 
and equipm ent, w ere sold to  th e  Robinson Deep, 
L td ., as a t  th e  1st F ebruary , 1930, for th e  sum  of 
¿337,500, payable ¿300,000 in  cash against transfer 
and th e  balance tw elve m onths th ereafte r. Since 
ratification of th e  agreem ent, prelim inaries have 
been  com pleted for th e  reduction  of th e  capital of 
th e  Village D eep, L td ., to  ¿700,079 2s. in  1,000,113 
shares of a nom inal value of 14s. each, by 
cancellation of th e  60,558 ex-enem y shares held 
by  th e  Com pany and by re tu rn in g  to  shareholders 
paid-up cap ital to  th e  ex te n t of 6s. p er share. 
The d istribu tion  of th is  cash will, i t  is an tic ipated , 
be m ade early  n ex t m onth. F u rth e r sales of p lan t 
and equipm ent have been effected to  th e  am ount 
of ¿46,000. The reduction  p lan t, which was no t 
included in  th e  sale, is now being operated  by  th e  
R obinson Deep, L td ., b u t will be re tu rned  to  the  
Com pany a t  Ju n e  30, w hen clean-up operations 
will be undertaken  by th e  Village Deep for its own 
benefit. The Company has o th er assets still to  be 
realized, in the  shape of freehold property , buildings 
and equipm ent, th e  b est m ethod of disposal of 
which is under consideration.

Geldenhuis Deep, Ltd., Nourse M ines, Ltd., and 
Rose Deep, Ltd., carried  on norm al operations 
during  th e  year, th e  last-nam ed Company 
proceeding w ith  th e  opening up of th e  Southern 
Section of th e  m ine, from which a  small b u t steadily  
increasing supply of ore was draw n for th e  mill. The 
m ining area  of th e  Nourse M ines was increased by 
th e  acquisition  of 50 claims adjoining its south
eastern  boundary.

Ferreira Deep, Ltd., and the Wolhuter Gold M ines, 
Ltd., were placed in  voluntary  liqu idation  during 
th e  year 1929 on th e  exhaustion of th e ir  respective 
supplies of ore for cu rren t trea tm en t. The Ferreira  
Deep, L td ., m ade a cash d istribu tion  of 2s. 6d. 
p er share, and its rem aining assets were transferred 
to  th e  F erre ira  E s ta te  Company, L td ., a new 
Company w ith  a  capital of ¿192,765 in  ¿1 shares, 
which were d istribu ted  among shareholders of 
F erre ira  Deep, L td ., on th e  basis of one share for 
every five shares held. This Company is proceeding 
to  develop th e  freehold property  in  th e  form of an 
industria l township.

In  addition  to  th e  Companies to  which I have 
referred, th e  R and Mines, L td ., a tten d s to  th e  
adm in istration  of th e  T ransvaal Gold Mining 
E sta tes, L td ., and G lynn's L ydenburg, L td . 
Among gold m ining com panies in  which i t  is 
in te rested , b u t does no t adm inister, are 
Daggafontein Mines, L td ., and M odderfontein Deep 
Levels, L td .

Other Interests.— Your Com pany has recen tly  
acquired in conjunction w ith  The Central Mining 
and In v estm en t Corporation, L td ., a substan tia l 
shareholding in  th e  S.A. Coal E sta tes  (W itbank) 
L td ., whose Colliery adjoins th e  Southern Section 
of th e  W itbank  Colliery. The South African cem ent 
enterprises in which your Company is in te rested  are 
in  an em inently  sound position. The N orthern  
Lim e Company, L td ., which supplies an  essential 
product for th e  m ines and for th e  sugar esta tes  in 
N atal, is continuing to  m ake steady  progress. The 
tu rn o v er and profits of th e  H um e P ip e  Company 
(S.A.), L td ., w ere m aintained.

Mr. J. L. Jourdan  seconded th e  m otion, which was 
carried  unanim ously.
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M O D D E R F O N T E IN  D EEP LEVELS, LTD.
Directors : P . M. A nderson (Chairman), S ir W illiam  D alrym ple, Sir R o b ert N. K otze, C. L. R ead, 
S ir H e n ry  S trakosch, P . S trakosch. Secretaries : U nion C orporation, L td . Head Office : Jo h an n es
burg. London Office : 95, G resham  S tree t, E.C. 2. Formed 1899. Capital : ¿500,000 in  5s. shares. 

Business : W orks a deep-level gold m ine  on the  far eas t R and .
T he tw en ty -n in th  o rd inary  general m eeting  of m en t w ork u n d e rtak en , th e  resp_ective_ footages

shareholders in  th e  M odderfontein D eep Levels, 
L im ited , was held  a t  Johannesburg , on M ay 13, 
Mr. P . M. A nderson (C hairm an of th e  com pany) 
p resid ing .

T he C hairm an , in  th e  course of h is rem arks, 
said : A new  m illing  record w as se t up  for th e  fourth  
successive y e a r  b y  th e  crushing of a to ta l of
531,500 to n s of ore, th is  be ing  1,200 tons in  excess 
of th e  p rev ious y e a r 's  record.

T he y ie ld  p e r  to n  m illed  was 44s. l id . ,  and  th e  
w orking costs were 15s. 8-4d.

T he profit on w orking was ¿777,402, or 29s. 3d. 
p e r  to n  m illed, and  exceeded th e  corresponding 
figure for th e  p rev ious y e a r  b y  ¿3,796. Sundry  
revenue was ¿17,517, increasing  th e  w orking profit 
to  ¿794,918. T ax a tio n  absorbed ¿110,337 and 
ch aritie s  ¿2,041, leav ing  a n e t profit of ¿682,540, 
or ¿3,846 m ore th a n  in  1928, to  be  carried  to  th e  
A p p ro p ria tio n  Account.

A fter m ak in g  th e  prov ision  for th e  y ea r tow ards 
th e  C om pany’s lia b ility  to  th e  M iners’ P h th is is  
C om pensation  F und , th e  ba lance of th e  n e t profit 
w as insufficient by  ¿7,460 to  m ain ta in  d ividends 
a t  th e  sam e ra te  as those  declared  for th e  previous 
four years, nam ely , 135 p e r  cen t, o r 6s. 9d. p e r 
share. In  v iew  of th e  C om pany’s sound financial 
position  th is  shortfall was p rov ided  o u t of th e  
balance carried  forw ard in  th e  A ppropria tion  
A ccount, th u s  reducing  th a t  ba lance to  ¿143,273.

T here  was a n  expansion  in  th e  scale of develop-

be ing  6,600 in  1929 and  4,782 in  1928. 5,319 fee t 
of th is  w ork w as on  H ang ing  W all L eaders, th e  
footage accom plished in  th ese  horizons being 
n early  60 p e r  cen t, g re a te r  th a n  in 1928. A tten tio n  
is now also being  d irec ted  to  th e  L ead er 200 feet 
above th e  M ain R eef.

T he recalculation  of th e  developed ore reserves 
a t  th e  end of th e  y e a r disclosed th a t  those  on th e  
M ain R eef am oun ted  to  2,550,000 tons of an  average 
va lue  of 8-8 dw t. o ver a w id th  of 79 inches, th e  
q u a n tity  being  450,000 to n s less and  th e  value a 
fifth of a p ennyw eigh t less th a n  a y e a r previously, 
th e  w id th  rem ain ing  unchanged. In  add ition  to  
these  M ain R eef ore reserves th e re  were calculated 
to  be developed 110,000 to n s of a n  average value 
of 4-7 dw t. o ver a w id th  of 60 inches in  H ang ing  
W all L eader Blocks, b ring ing  th e  to ta l reserves to
2,660,000 tons, o r 340,000 to n s less th a n  a t  th e  
end of th e  p reced ing  year.

F or th e  first four m on ths of th e  c u rre n t y e a r las t 
y e a r ’s m illing ra te  has been  m ain ta in ed , a to ta l 
of 174,300 tons hav in g  b een  d e a lt w ith  as com 
p ared  w ith  175,100 for th e  corresponding period 
of 1929. The revenue  p e r  to n  m illed has been  about 
Is. below  las t y e a r’s average, due in  a g rea t m easure 
to  th e  decrease  in  th e  value of th e  ore reserves. 
W orking costs a t  15s. 9d. have  rem a in ed  a t  
ap p ro x im ate ly  th e  sam e level, so th a t  th e  w orking 
profit is ab o u t ¿10,000 less th a n  w as earned  for 
th e  first four m on ths of la s t year.

T he R e p o rt and  A ccounts w ere adopted .

G E N E R A L  MINING A N D  FINANCE CO RP O RA T IO N ,  LTD.
Directors : S ir George Albu (Chairman and Managing Director in  South A frica), L. Albu (Managing 
Director in  London), J . F reuden tha l, A. F rench. Secretary : H . W. D alton . Head Office : Jo h an n es
burg. London Secretary : B. M. Iv ison. I.ondon Office : W inchester House, Old B road S treet, E.C. 2.

Formed 1895. Capital issued : ¿1,264,579.
Business : F in an ce  of an d  in v es tm en t in  m in ing  p rop erties  in  th e  T ran sv aa l an d  elsewhere.

The annual general m eeting  of th e  G eneral of sound, read ily  realizable securities such as 
M ining an d  F inance  C orporation was held in  ra ilw ay  an d  m unicipal stocks, w hich n a tu ra lly
Johannesburg  on Ju n e  3, 1930, Sir George Albu 
(Chairm an of th e  com pany) presiding.

The C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for 1929, s ta ted  th a t  stocks and 
shares would have shown a g rea ter increase b u t for 
th e  considerable fall in  th e  m ark e t price of certa in  
holdings necessitating  w riting  th em  down by  
¿169,119. A v ery  large p ro p ortion  of th is  deprecia
tio n  was due to  Phoenix  Oil and  T ran sp o rt Co., L td ., 
shares which, owing to  unfavourable  conditions in  
world oil m arke ts , had  declined considerably during  
th e  year, b u t have since recovered su b stan tia lly  
ow ing to  im proved prospects.

A lthough a t  one tim e  th e  C orporation’s in te res ts 
were m ain ly  cen tred  in  South Africa, these  have 
gradually  been ex tended  to  o th e r p a rts  of th e  
w orld. I t  h ad  n ev er been th e ir  policy no r h ad  it  
been th o u g h t desirable to  give dull d e ta ils  of in v est
m ents, b u t ap p ro x im ate ly  tw o-th irds were rep re 
sen ted  b y  stocks and  shares in  South  A frican 
concerns, and  th e  rem ain ing  th ird  elsewhere. T here 
is, m ore especially in  th e  la tte r ,  a large percen tage

greatly  s treng thens th e  m ore liqu id  resources. 
To sum m arize th e  position, a p a r t  from  shares in 
m in ing  and  o th e r com panies w hich in  them selves 
are an  ex trem ely  valuable  asset, th e  m ore realizable 
an d  w h a t m ay  be described as g ilt-edged assets— in 
w hich category  th e re  was no  h esita tio n  in  including 
th e  d e b t of th e  W est R and  C onsolidated—show a 
surplus of ab ou t th ree -q u arte rs  of a m illion pounds 
over cu rren t liab ilities, w hich is indeed m ost 
sa tisfac to ry .

The D irectors could n o t recom m end th e  paym en t 
of a d iv idend , especially  as i t  is v ery  necessary  in  a 
business such as th e  C orpora tion ’s to  m ain ta in  th e  
s trongest possible financial position , n o t on ly  to  
m eet o rd inary  obligations b u t for u n d ertak in g  
rem unerative  business w hen offering and  financing 
associated com panies w hen necessary. A good 
exam ple of th e  la t te r  is th e  large advances m ade to  
th e  W est R and  C onsolidated, w ith  th e  resu lt th a t  
th e  m ine is now established on a firm basis w ith  the  
p ractica l ce rta in ty  of a long an d  successful life, 
w hich otherw ise would have  been  u n a tta in a b le .
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RHODESIAN ANGLO AMERICAN LTD.
Directors : S ir E rn es t O ppenheim er (Chairman), S ir E dm und D avis (Deputy C hairman), L. A.
Poliak  and  S. S. T ay lor (M anaging Directors), S ir H . B irchenough, S ir F . D. P . C haplin, Carl R. 
D avis, S. B. Joel, J . G. Law n, W . M cD erm ott, F . Searls, Jn r ., J . S. W etzlar. Managers and 
Secretaries : Anglo A m erican C orporation of South  A frica, L td . Head Office : 4, London W all 
B uildings, E.C. 2. Offices in  A frica  : Johannesburg  and  B roken H ill. Formed 1928. Capital issued :

¿3,390,812 10s. in  10s. shares.
Business : F inance  of and inv estm en t in  m ining v en tu res in  N o rthern  Rhodesia. 

A b r i d g e d  R e p o r t  o f  t h e  D i r e c t o r s .

F o r th e  period  from  th e  Inco rpora tion  of th e  Com pany (D ecem ber 8, 1928) to  M arch 31, 1930. 
Subm itted at the F irst Ordinary General M eeting held in  London on Tuesday, June  3, 1930.

Incorporation .— This Com pany was incorporated  
w ith  lim ited  liab ility  u n der th e  Com panies Acts 
1908 to  1917 on D ecem ber 8, 1928. T he S ta tu to ry  
M eeting of th e  Com pany to  com ply w ith  th e  
provisions of Section 65 of th e  Com panies (Con
solidation) A ct, 1908, was held on F eb ru ary  20, 
1929.

C apital.— T he C om pany was form ed w ith  a 
cap ita l of ¿2,500,000, divided in to  5,000,000 shares 
of 10s. each. A t an  E x trao rd in a ry  G eneral M eeting 
of Shareholders held on O ctober 29, 1929, th e  cap ital 
was increased  to  ¿3,500,000 by  th e  creation  of
2,000,000 new shares of 10s. each. The position 
as a t  M arch 31, 1930, was as follows :— A uthorized 
C apital, 7,000,000 shares of 10s. e a c h ; issued 
C apital, 6,781,625 shares of 10s. each, fully paid. 
A resolu tion  was proposed to  increase th e  nom inal 
cap ital of th e  Com pany, to  ¿5,000,000 by th e  creation  
of 3,000,000 shares of th e  nom inal value of 10s. 
each, so th a t  in  th e  even t of fu rth er issues of shares 
being necessary in  order to  provide additional 
finance for th e  developm ent of th e  assets in which 
your C om pany is in te rested , such issues could be 
d ealt w ith  p rom ptly .

H istory .— The form ation  of th e  Com pany was 
p lanned  b y  th e  Anglo A m erican C orporation of 
South Africa, L td ., which has, for some years past, 
been largely  in te res ted  in  th e  developm ent of 
N o rthern  R hodesia, hav ing  been associated w ith  
Com panies whose influence extends over th e  largest 
and m ost im p o rtan t m ining areas in th a t  territo ry . 
The experience gained indicated  th a t  additional 
finance on a  v ery  large scale would be required 
for th e  exp lo ita tion  of th e  in te res ts  involved, and 
it  was w ith  th e  in ten tio n  of providing a portion  of 
th e  necessary finance th a t  th is  Com pany was 
incorporated . T he Anglo A m erican Corporation 
of South Africa, L td ., had  associated w ith  i t  in  the  
form ation  of th is  Com pany, The B ritish  South 
Africa Com pany, T he Johannesburg  Consolidated 
In v estm en t Com pany, L td ., The Consolidated 
Mines Selection Com pany, L td ., The R and  Selection 
C orporation, L td ., T he N ew m ont M ining Cor
poration , and  others.

The in itia l cap ita l of 5,000,000 shares of 10s. 
each was subscribed for in  cash a t  prem ium s of 
2s. 6d, and  3s. 6d. p e r share. W ith  th e  cash which 
was received from  th is  issue, th is  C om pany acquired 
from  its  chief shareholders im p o rtan t holdings in — 
B w ana M ’K ubw a Copper M ining Com pany, L td ., 
R hodesian  Congo B order Concession, L td ., Loangwa 
Concessions (N orthern  Rhodesia), L td ., R hodesia 
B roken H ill D evelopm ent Com pany, L td ., and 
B ritish  South  Africa Com pany. Subsequently  th e  
C om pany issued 1,781,625 shares a t a prem ium  of 
30s. p er share  for cash, and  w ith  th e  proceeds 
enlarged its  investm en ts in  th e  N orthern  Rhodesia

Copper Fields, principally  in —R hodesian Congo 
B order Concession, L td ., B wana M ’Kubw a Copper 
M ining Com pany, L td ., and B ritish  South Africa 
Company.

By arrangem en t w ith  th e  Anglo Am erican 
C orporation of South Africa, L td ., and in 
succession to  th a t  Corporation, th e  Com pany has 
been appointed  Consulting Engineers and Managers 
to  a num ber of th e  im p o rtan t m ining and 
prospecting  com panies in  N orthern  Rhodesia. 
The C om pany has sim ilarly  been appointed  Con
sulting  E ngineers in  N orthern  Rhodesia to  th e  
B ritish  South Africa Company.

Finance .— The period covered by  th is  R eport 
has been a profitable one, and  has resulted in a 
gross revenue from  dividends, in te res t, share- 
dealings and  o th e r sources, of ¿746,425 Is. 8d. 
This gross profit has been dealt w ith  as follows :— 
Gross profit from  dividends, 

in te res t, share-dealings and 
o th e r sources . . . .  ¿746,425 1 8

Less—G eneral
E xpenses ¿32,074 16 9 

D irecto rs’ Fees . 1,637 4 7
------------------ 33,712 1 4

¿712,713 0 4
Less— Incom e T ax  144,204 8 7

P re lim inary
E xpenses 27,141 13 7

R eserve A ccount 217,763 15 0
--------------------  389,109 17 2

B alance being U nappropria ted
Profit as a t  M arch 31, 1930 . ¿323,603 3 2

T he issue of th e  6,781,625 shares by  th e  Com pany 
resulted  in  a cred it to  Share P rem ium  A ccount of 
¿3,367,236 5s. The D irectors have w ritten  off th e  
expenses of th e  new issue, ¿85,000, leaving a n e t 
c red it of ¿3,282,236 5s. This balance has been 
transferred” to  Reserve A ccount which has been 
b u ilt up to  a g rand to ta l of ¿3,500,000 (equal to 
th e  to ta l nom inal cap ital of th e  Company) by th e  
tran sfer of ¿217,763 15s. from A ppropriation
Account. The principal item  on th e  asset side of 
th e  balance sheet is th e  shareholdings of th e  
C om pany which a t  cost stood a t  M arch 31, 1930, 
a t  ¿5,662,371 3s. 8d. T he m ark e t value of th e  
shares a t  th e  d a te  of th e  balance sheet shows a 
ve ry  large apprecia tion  over th e  cost price. The 
loans am ounting  to  ¿1,663,475 12s. 5d. are all a t  call, 
and  are, therefore, available a t sho rt notice for th e  
purposes of th e  Com pany.

Directorate.— Shareholders were asked to  agree 
to  increase th e  num ber of D irectors to  a m axim um  
of fifteen.
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N’C H A N G A  C O P P E R  MINES, LTD.
Directors : F. L. G ibbs (Chairman), S ir E . M. C larke, A. C. H ow ard, Carl R. D avis, Sir E dm und  D avis,
D. O. M alcolm, G. W. G rav, L. A. Po liak , C. E . Tem perley, E. E . M arshall, J . W hitehouse. 
Consulting M in ing  Engineers in  A fr ica :  R hodesian  Anglo A m erican, L td . Secretary: H . C. H ankins. 

Office: 20 C opthall A venue, London, E .C.2. Formed 1926. Capital issued: ¿900,000.
Business : Is developing a  copper p ro p e rty  in  N o rth e rn  R hodesia.

T he th ird  annual o rd inary  general m eeting  of 
th e  m em bers of N ’Changa Copper Mines, L td ., 
was held on M ay 28, 1930, a t  W inchester House, 
E .C ., Mr. F rancis L. G ibbs (Chairm an of th e  
company) presiding.

The Secretary  (Mr. H. C. H ankins) having 
read  th e  notice convening th e  m eeting  and  th e  
a u d ito r’s report,

The C hairm an, hav ing  d ea lt fully w ith  th e  
accounts, said : A ttached  to  th e  d irec to rs’ rep o rt 
are a  m em orandum  by  th e  T echnical Com m ittee 
and  reports by  th e  consulting engineers and  th e  
m anager, w ith  th ree  plans, which fully explain th e  
w ork which has been carried  o u t by  our com pany 
during  th e  y ear under review . The resu lts of th e  
drill-holes which have been p u t down since th e  end 
of 1929 hav e  a lready  been  com m unicated to  th e  
shareholders in  th e  developm ent rep o rt for th e  
M arch q u a rte r  and  in  a circular d a ted  May 15 last. 
T he g reater p a r t  of th e  work during  1929 has 
consisted of drilling operations, w ith  a view  to  
increasing th e  ind icated  tonnage of ore contained 
w ith in  our p roperty . Only a  lim ited  am ount of 
underground w ork has been  carried  on, and th is  
has been on th e  R iver lode, b u t work here  has been 
suspended for th e  tim e  being pending th e  provision 
of ad eq u a te  power.

As a resu lt of th e  w ork w hich has been carried 
o u t during th e  year th e  tonnage of ore ind icated  
w ith in  our p ro p erty  has been m ore th a n  doubled, 
th e  g reatest increase being seen in  th e  New 
D iscovery area, w here a t  th e  end of 1929 th e  
ind icated  tonnage of ore am ounted  to  54,170,000 
tons, averaging 3-77% copper, of w hich 1-32% 
is in  th e  form  of sulphide, as against
21,551,000 tons of ore in  th e  p rev ious year, 
averaging 3-87% copper, of which 1-11% w as in  
th e  form  of sulphide. T he to ta l tonnage  of ore 
ind icated  w ith in  our p ro p e rty  a t  D ecem ber 31, 
1929, am ounted  in all to  64,641,000 tons, assaying 
3 78%  copper, as against 31,437,900 tons indicated  
a t  th e  end of D ecem ber, 1928.

In  view  of th e  large tonnage of ore which has 
been ind ica ted  by  boreholes in  th e  neighbour
hood of th e  New Discovery area, i t  has been  decided 
to  com m ence underground developm ent here, and 
th e  first shaft. No. 10, is now being sunk, and had  
reached a  d ep th  of 165 ft. in  th e  m iddle of th is  
m onth . F u rth e r  shafts a re  being  sunk  ju s t over 
th e  boundary  in  th e  R hodesian  Congo B order 
te rrito ry .

Some shareholders have  in tim a ted  to  me th a t  
th ey  find g rea t difficulty in  clearly  understand ing  
th e  re la tive  positions of th e  R iver and  Dam bo lodes 
and  th e  form ations in  w hich th e  N ’Changa ore 
bodies occur. T he plans accom panying th e  annual 
rep o rt show you th e  re la tion  betw een  th e  various 
form ations which con ta in  th e  ore. I find some 
difficulty in  describing th e  situ a tio n  in th e  N 'C hanga 
a rea  in  non-technical language, b u t I will t ry  to  
m ake i t  as p la in  as I can. To u n d erstand  th e  
situation , you m ust p ic tu re  a  trough , or syncline 
as i t  is know n in  technical language, th e  bo ttom

of which runs in  a general easte rly  and  westerly 
direction. T his trough  is m ade up of parallel 
bands of shales, q u artz ite s , etc. T he u pper ore- 
body, or D am bo lode, is in  w ha t is know n as fels- 
p a th ic  quartz ite . This ore-body has been shown to  
con ta in  a  large tonnage  of ore on th e  sou th  side 
of th e  syncline, b u t has n o t y e t been  explored in 
d e p th  on th e  n o rth  side. I t  appears from  th e  
drilling th a t  th e  easte rn  lim it of p a y ab ility  is round 
ab ou t drill-holes C. 1 an d  D. 15. T he ore extends 
in  a w esterly  d irection  to  th e  w estern  boundary  
of th e  N ’C hanga area , and  for som e d istance in to  
th e  Congo B order a rea  a t  th is  end. U nderlying 
th e  u p p e r or felspath ic fo rm ation  is ano ther 
form ation  practica lly  paralle l know n as the  
Lower B anded  Shale.

The lower ore-body is contained in  th is  Lower 
B anded Shale form ation, and  in  th e  tw o form a
tions im m ediately  below it. I t  is th is  ore-body 
which has been explored on th e  n o rth  side of th e  
syncline under th e  nam e of th e  R iv er lode. I t  is 
th is  sam e form ation  which contains th e  large tonnage 
of h igh-grade ore being developed to  th e  w est of 
th e  N ’Changa area  in  th e  Congo B order ground. 
The in te rven ing  d istance— th a t  is, betw een th e  
R iv er lode outcrop and  th e  Congo B order a rea  on 
th e  w est— has n o t y e t been  fully explored. T hat 
th e  form ation  exists in  th is  a rea  has been  proved, 
and  i t  is cu t by  four bore-holes, D. 11, B. 19, B. 20 
and  B. 39, all of which, excep ting  D. 11, showed 
appreciable values. To th e  w est and  n o rth  of 
these  bore-holes, i t  has, how ever, n o t y e t been 
in te rcep ted , and  i t  is in  th is  a rea  th a t  th ere  exists 
th e  possib ility  of discovering ore sim ilar to  th a t 
encountered  in  th e  Congo B order a rea  to  th e  west.

W ith  regard  to  th e  m etallurg ical tre a tm e n t of 
our ores, you will recollect th a t  a t  our la s t general 
m eeting  you w ere inform ed th a t  th e  B oard  was 
considering th e  in sta lla tion  of a  p ilo t p lan  to  dealt 
w ith  100 to n s of m ixed oxide-sulphide ore p er day 
by  th e  M inerals Separation  segregation process. 
A fter a careful exam ination  had  been m ade of 
th e  position by our Technical C om m ittee th ey  cam e 
to  th e  conclusion th a t  i t  would be  w iser, before 
installing  th e  p ilo t p lan t, if shafts were sunk 
so as to  ensure th a t  tru ly  rep re sen ta tiv e  ore would 
be trea te d  in  th e  p lan t, th a t  ad eq u a te  pow er was 
provided and  th a t  th e  tran sp o rt facilities were 
im proved. As you have  been inform ed, one of 
th e  shafts is in  progress of being  sunk, two 625 kw. 
tu rbo-generators have  been  purchased and are now 
being  installed , and  th e  extension  of th e  railw ay 
from N ’K ana  to  N ’Changa is in  hand .

I am  glad to  be  able to  inform  you th a t  
Mr. H . A. T obelm ann, who has h ad  considerable 
experience in  th e  tre a tm e n t of com plex ores in 
Am erica, has been engaged b y  our com pany to  
m ake a thorough investiga tion  of th e  situ a tio n  
and subm it his recom m endations to  th e  Board. 
Mr. T obelm ann sailed from  E ngland in  th e  m iddle 
of April, and is expected  to  a rriv e  a t  N ’C hanga a t  
abou t th e  end of th e  p resen t m onth . W e are  also 
fo rtunate  in  being  able to  have  th e  advice of

46



T H E  MINING MAGAZINE

Mr. M cNab, a m etallurg ist of g reat experience in 
copper m etallu rgy  in  Am erica. Mr. McNab has 
recently  v isited  Africa on behalf of our consulting 
engineers, th e  R hodesian Anglo Am erican, L td ., 
and while th e re  has had  an  opportun ity  of 
inspecting  our p roperty  and studying th e  
conditions on th e  ground.

R egarding tran sp o rt facilities, I am  glad to  be 
able to  say th a t  th e  b ranch line of th e  Rhodesia 
R ailw ays from  N ’Dola to  N ’K ana was opened 
for traffic on th e  25th  of th is m onth, and an agree
m ent has been entered  in to  betw een th is  company, 
the  R hodesian Congo B order Concession, L td ., and 
th e  R hodesia Railw ays for th e  extension of th is 
branch line  from N 'K an a  to  N ’Changa. The 
construction of th e  extension is a lready in  hand 
and it  is hoped th a t  i t  will be com pleted by  May, 
1931. I t  is unnecessary for m e to  em phasize th e  
im portance of th is  extension as i t  will bring our 
property  in to  d irec t railw ay com m unication w ith  
th e  m ain  line of th e  Rhodesia Railw ays and thus 
w ith  B eira and Cape Town. A new  all-season road 
has been constructed  from N ’Changa to  Tshinsenda 
in th e  Belgian Congo.

The m ining com panies of N orthern  Rhodesia 
have been  considering th e  provision of cheap and 
adequate  power, and  in  order to  investigate  th is  
question thoroughly  a com pany— th e  N orthern  
Rhodesia Pow er Corporation, L td .—has been 
formed, and  our com pany has acquired  an  in te res t 
in th is  corporation.

I m entioned in  m y speech last year th a t  steps 
were being tak en  by  th e  com panies opeia ting  
in N orthern  R hodesia to  deal w ith  th e  n a tive  labour 
situation. As you have observed from th e  reports 
of th e  consulting engineers and th e  m anager, no

serious shortage of labour was experienced during 
th e  year. The continually  increasing dem and for 
labour, however, which is tak ing  place th roughout 
N orthern  Rhodesia, m akes i t  essential th a t  steps 
should be tak en  to  ensure th a t  each com pany 
receives its  proper quo ta  of labour, and also th a t  
wages and  w orking conditions a re  standardized. 
A N ative  Labour A ssociation has therefore been 
form ed on co-operative lines.

Mr. G. C. R . S tew art, form erly chief m ining 
engineer of th e  Rio T in to  Company, has been 
appointed  th e  general m anager of our com pany in 
Rhodesia, and he is expected to  a rrive  a t  N 'Changa 
alm ost im m ediately. Mr. S tew art has acquired 
a repu ta tion  for efficient and energetic m anagem ent 
and our com pany is to  be congratu la ted  upon 
obtain ing  h is services. I have to  announce th a t 
Mr. A. Chester B ea tty  and Mr. W . Selkirk, both 
of whom has been associated w ith  th is  com pany 
since its  form ation in 1926, have w ith  g reat regret 
re tired  from th is  Board owing to  pressure of business. 
I  should like to  add  th a t  th is  regret is shared by 
m yself and all m y colleagues, Mr. J. W hitehouse, 
who is associated w ith  Mr. Chester B eatty 's  
organization, has been appointed a director of th e  
com pany, and he is w ith  us to-day.

In  conclusion, I should like to  express our thanks 
to  our consulting engineers, th e  Rhodesian Anglo 
Am erican, L td . ; our m anager, Mr. W. Burns, and 
to  all th e  m em bers of our staff for th e  way in  which 
th ey  have carried ou t th e ir  duties during th e  past 
year.

The d irecto rs’ report and accounts for th e  year 
ended Decem ber 31, 1929, having been adopted, 
th e  re tiring  directors re-elected and the  auditors 
reappointed, the  m eeting term inated .

BOULDER PERSEVERANCE. LTD.
Directors : C. F . Bell {Chairman), H . F. Jackson, K. B. Edw ards. General M anager: E rnest 
W illiam s. Secretary : P . C. E sco tt. Office : 607-9, Salisbury House, London W all, E.C. 2. Formed 

1923. Capital issued : -£124,793 6s. in  Is. shares.
Business : O perates th e  Perseverance gold m ine a t Kalgoorlie, W estern Australia.

T he s ix th  o rd in ary  general m eeting  of Boulder D evelopm ent w ork was n o t sufficient, and, as 
Perseverance, L td . /  w as held on M ay 28 a t  m entioned a t  previous m eetings, th e  necessity
W inchester House, E.C ., Mr. C. F. Bell (Chairman 
of th e  com pany) presiding.

T he C hairm an, in m oving th e  adoption  of th e  
rep o rt and  accounts for th e  fifteen m onths ended 
D ecem ber 31 last, referred to  th e  fact th a t  th e  
m ine profit was lower th a n  in th e  previous 
accounting  period on account of th e  drop in  values 
for a p a r t  of last year, and also th e  delay in  renewing 
the  tr ib u te  in  th e  adjo in ing  property . A dditional 
h eavy  expenditu re  on developm ent work had tra n s 
ferred th e  slender m ine profit in to  a loss, to  which 
had to  be added  th e  London expenses. Dr. Stillwell’s 
rep o rt h ad  m entioned th a t  th e  Perseverance was 
th e  m ost extensively prospected m ine on th e  field 
down to  th e  1,100 ft. level, b u t th a t  considerable 
scope rem ained  for th e  search for enrichm ents. 
Below th e  1,100 ft. level th e  exploration  was less 
extensive on account of th e  failure to  locate payable 
shoots. The developm ent work of th e  p ast year had, 
how ever, developed prom ising lodes below th e  
1,100 ft.' level— nam ely th e  E as t B oundary lode 
on th e  1,600 ft. level, encountered bo th  above on 
th e  1,450 ft. level and  below on th e  1,750 ft. level ; 
also a  payab le  q u a n tity  of ore on th e  L ake View 
b oundary , betw een th e  1,450 ft. and  1,600 ft. 
levels.

for reduction  of working costs had caused intensive 
research work to  be  in itia ted  by Dr. Edw ards, 
which had  given such prom ising results th a t  the  
W estralian  G overnm ent, w ith  all th e  facts before 
them , had  prom ised £(10,000 tow ards th e  cost of a 
new p lant. This, a f te r  th ree  m onths’ careful 
consideration, would cost abou t £66,000, and, the  
com pany’s finances being insufficient, the  Board 
had  accepted an  offer from  outside sources for the  
p rovision of th e  necessary m oney, and it  was 
expected th a t  a  separate trea tm en t com pany would 
shortly  be registered, in  which th is  com pany would 
have a share in te res t and be en titled  to  a prior 
r ig h t for its  o u tp u t to  be trea ted . Shareholders 
would have an  o pportun ity  of subscribing tow ards 
th e  issue of capital, and, seeing it  m eant a saving 
of some £15,000 a year, he (the Chairm an) strongly 
supported  th e  adv isab ility  of so doing.

A fter th e  C hairm an had  referred to  th e  position 
of th e  E n terprise  Syndicate, in  which th is  com pany 
w as in te rested , and th e  financial position  in 
A ustralia , more particu larly  as regards th e  ag ita tion  
for th e  gold bonus and  th e  exchange prem ium , th e  
adoption  of th e  rep o rt and  accounts was m oved and 
seconded.

The rep o rt was unanim ously adopted.
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ASSOCIATED TIN MINES OF NIGERIA, LTD.
Directors : Hon. L ionel H olland (Chairman), M ajor E. Seaborn M arks (M anaging Director), Sir
W illiam  D. H enry , Louis H ardy , F. J. Peek, J . G. Foley. Consulting Engineers and General Managers : 
Foley, Boyes, B utler, and  Peek. Secretaries and Office : The Anglo-O riental and  G eneral In vestm en t 

T ru st, L td ., 31 and  33, B ishopsgate, London, E.C.2. Formed 1926. Capital : ¿1,000,000 in  5s. shares. 
Business : O perates a lluvial tin  p roperties on th e  B auchi P la teau , N o rthern  N igeria.

The th ird  ord inary  general m eeting  of th e  share
holders of th e  Associated T in  Mines of N igeria, L td ., 
was held on M ay 30 a t  th e  F u r T rade Sale Room, 
G arlick H ill, E .C., th e  Hon. Lionel H olland 
(Chairm an of th e  company) presiding.

T he Chairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for th e  year 1929, said : Ladies 
and  gentlem en,— The d irec to rs’ rep o rt and th e  
accounts th a t  I have now th e  privilege to  subm it for 
y our acceptance m ake, I th in k , a n o t unfavour
able showing w hen we tak e  in to  consideration 
th e  adverse conditions th a t  have prevailed  during  
th e  period th a t  th e  accounts cover. T he price of 
s tandard  t in  never rose above ¿229 a ton , and th e  
average for th e  tw elve m onths was no more th an  
¿204. W e received th en  an  average price during  th e  
financial y ear for our 70% tin  concen tra tes of 
¿142 9s. Tld. a to n — an appreciable reduction  even 
com pared w ith  th e  low record, ¿158 2s. Id ., of th e  
preceding eigh teen  m onths th a t  were included in 
o u t last accounts. O ur financial year ended on 
D ecem ber 31 las t ; and  th e  resu lts of th e  year 's  
operations have  served to  establish  th e  a ll-im portan t 
fac t th a t ,  even  w ith  th e  com m odity a t  a  price 
abnorm ally  depressed, th is  undertak ing , as now 
organized, can work a t a profit. To th is  knowledge 
is added  th e  certa in  assurance th a t,  w ith  any  
appreciable recovery in  price, th is  m odest ra te  of 
p rofit w ill be su b stan tia lly  and  progressively 
enlarged u n til shareholders are rew arded w ith  an  
a d eq u a te  re tu rn  on th e  cap ita l th a t  th e y  have 
em barked in th e  business. T hat, a fte r all, is our 
m ain  concern, and I shall ven tu re  to  troub le  you 
w ith  a  few figures to  illu stra te  th e  point.

W hen we m et on th e  occasion of th e  annual 
m eeting  la s t Ju n e  ; I s ta ted  in  m y speech th a t  th e  
w orking costs for th e  accounting  period of 18 
m onths w ith  which we were th en  concerned had 
averaged ¿94 5s. a  ton . T he advan tage  and econom ies 
of th e  consolidated program m e of operations, 
rendered  possible by  an  am algam ation  of m ining 
p roperties, had  only s ta rted  to  m ake headw ay, 
a lthough  before th e  close of th e  period w orking 
costs h ad  been reduced to  som ething under 
¿90 a  ton . I hope th a t  no shareholder here 
will have failed to  read th e  illum inating  rep o rt of our 
general m anagers in N igeria— th e  engineering 
firm of Messrs. Foley, Boyes, B utler, and Peek— 
on th e  y e a r’s field operations, which is p rin ted  in full 
a t  th e  end of th e  d irec to rs’ report. W e shall note 
there  th a t  th e  all-in w orking costs have realized a 
v ery  su b stan tia l reduction  to  an  average for th e  12 
m on ths of ¿82 8s. 3d. a ton , free on ra il a t  B ukuru. 
A nd th is  reduction  has been and  continues to  be 
progressive. T he assurance given by th e  m anagers 
in th e ir  rep o rt th a t  a  fu rth e r reduction  in  w orking 
costs would be effected during th e  cu rren t year has 
a lready  been confirmed. D uring  th e  m ore recen t 
m on ths th e  w orking costs have fallen to  ¿74 and 
less a  ton  of t in  concen tra te— over ¿20 a to n  below 
th e  average for 1928— and it  is our confident

u nderstand ing  th a t  th e y  will be  fu rth e r appreciably  
reduced.

F or th e  purpose of calculation , how ever, I will 
tak e  th e  h igher figure of ¿74 as th e  costs in  N igeria 
up  to  th e  delivery  of th e  concen tra tes a t  th e  ra il
head. To th is  we m ust add  th e  subsequen t charges 
before th e  concen tra tes are realized, including 
railw ay and ocean freight, ro ya lty , insurance, 
handling  an d  re tu rn in g  charges, an d  also th e  
secretarial and  general expenses. These together 
am oun t to  ap prox im ate ly  ¿22 13s. 3d. a ton . Of 
th is  to ta l th e  ra ilw ay  freigh t exacts no less th an  
¿8 3s. 3d. a to n , which appears to  m e, especially 
u nder existing  conditions, an  a lto g e th e r unjustifiable 
im post for a  jo u rn ey  of some 500 m iles from  th e  
P la teau  to  P o r t  H arcourt, o r ab o u t 4d. a  to n  p er 
m ile, w hereas th e  cost to  th e  ra ilw ay  dep artm en t 
canno t exceed 2d. a  mile.

W e come, th en , to  an  all-in figure of some 
¿96 13s. 3d. to  se t aga in st th e  value we receive 
for our p roduct, which is ¿105 a to n  on  our grade of 
concen tra tes w ith  th e  p rice  of s tan d ard  t in  a t  ¿150 
a  ton , and  even tak in g  stan d ard  t in  a t  th e  unreason
able price of ¿140 i t  would still be ¿98 pe r ton. 
As th e  p resen t price of th e  m eta l is v ery  sub 
stan tia lly  below th e  average world cost of production, 
i t  is obvious th a t  such a level canno t endure, while 
each advance in  p rice  represen ts p ractica lly  an 
equ ivalen t n e t gain, since, excep t for an  increase in 
royalty  and a sm all add ition  to  insurance and  re tu rn 
ing charges, these  a ll-in  cost figures do n o t v ary  
w ith  th e  vary ing  price of th e  m etal. A p art from 
th e ir  im m ediate application , I am  glad to  give these 
figures, since th ey  will enable an y  shareholder 
who so w ishes to  follow an d  judge  m ore read ily  th e  
fortunes of th e  com pany, as th e  o th e r d a ta  needed to  
com plete th e  reckoning are alw ays available. 
T he q u o ta tio n  for s tan d ard  t in  is com m on knowledge 
and  th e  A ssociated m o n th ’s p roduction  is published 
regularly— usually  th e  first week of th e  ensuing 
m o n th .

F or th e  tw elve m onths now u n d er review  our com
p a n y ’s p roduction  was 3,062 tons of concentra tes 
— a considerable increase upon th e  showing for th e  
previous year— ju s t ab o u t equal to  th e  p roduction  
for th e  preceding 18 m onths. I t  m ight easily have 
been augm ented , b u t no policy could be more 
w asteful and  ill-tim ed th a n  to  press p roduction  and 
d im inish  th e  reserves of ore la te n t in  th e  p roperty  
while th e  price for t in  ad m its  of no  ad equate  re tu rn . 
Since th e  first m o n th  of th e  cu rren t year—  
since las t Ja n u a ry — we have  reduced th e  ra te  of 
p roduction  from  an  app ro x im ate  m onth ly  re tu rn  of 
250 tons to  a m axim um  of 200 tons a m onth . W e 
have cordially  accepted , and  shall loyally observe, 
th e  policy of th e  T in  P roducers’ A ssociation, and 
unanim ously  endorsed b y  its  m em bers a t  th e ir  
m eeting  in  th is  hall ab o u t a m o n th  ago, a  policy 
th a t  in  effect regu lates th e  o u tp u t of producing 
com panies th a t  are m em bers of th e  association to  
80%  of th e ir  1929 o u tp u t.
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Difficulties and  price depression inevitably  
succeed to  a period of inflated values. B ut in 
th e  case of tin , had th e  position been taken  in 
h and  betim es, qu ite  a triv ia l m easure of regulation 
would have m ain ta ined  th e  com m odity a t  a reason
able and rem uneralve  price. Fo r th e  really  sa tis
factory  featu re  in  th e  s ituation  has been th e  steady 
annual grow th in  th e  world consum ption of tin , from
149,000 tons in  1926 to  179,900 tons las t year. 
Y et for th e  p a s t th ree  years th e  price of th e  com
m odity  has, nevertheless, steadily  declined.

G eneral trad e  conditions m ake i t  unsafe to 
b u dget on any  fu rth e r grow th in  th e  world con
sum ption  of t in  during th e  cu rren t year, while, 
unless p roduction  be re tarded , i t  is estim ated 
th a t  i t  would reach an  o u tp u t of 191,000 tons 
th is  year. W ith  th e  ra te  of production unchecked, 
th e  surplus stock ruinously augm ented, i t  would be 
im possible to  pred ic t to  w ha t new low level of price 
th e  com m odity  m ight n o t fall. W here a cu t of 5%  in 
th e  world o u tp u t tw o years ago would have sufficed, 
a reduction  of a t  least 20% is now im perative  to 
reduce stocks by  degrees to  a norm al level, so th a t 
the  price of t in  m ay  be gradually  advanced to  a 
rem unerative  figure. And I should certain ly  regard 
no figure under a m inim um  of ¿220 a ton  for standard  
tin  as a price equ itab le  to  producing companies 
when we consider th e ir  obligation no t only to  provide 
for a fa ir annual re tu rn  on th e  cap ita l invested in 
their en terprise, b u t funds for th e  am ortization  of 
that cap ita l and for th e  depreciation of plant.

I  hav e  th o u g h t i t  incum bent on me to  offer 
on th is  occasion an  exp lanation—scarcely a defence, 
for no defence is needed— of th e  action of your 
Board in supporting  th e  T in P roducers’ Association 
and assenting  to  an  appreciable curta ilm ent of 
o u tpu t— an  o u tp u t th a t  could easily have been 
increased. B ut, if for no o ther reason, a sense of 
honour, of loyalty , alone would have d icta ted  
co-operation. I t  is no t m orally perm issible for one 
or tw o com panies to  s tand  out, and steal an ad v an 
tage from  th e  sacrifice of others. Nor would the 
im m ediate gain— th e  wage of th e ir  treachery— 
prove o th er th an  a loss in th e  long run, for nothing 
can be m ore h u rtfu l th an  th e  prodigal exploitation  
of a vanishing asset a t  uneconom ic prices.

W e produced and sold during th e  p ast financial 
year 3,062 tons of concentrates, and received 
for them , as you will have noted  in the  profit and 
loss account, ¿436,319. A gainst th is  revenue we have 
to  se t th e  w orking expenses on th e  field, transport, 
royalties, sm elting  charges and o th er expenditure 
in Africa and London, which am ount a ltogether to 
ab ou t ¿354,935. To th e  m ining profit rem ains to  be 
added a sm all balance of profit from o ther tra n s
actions am ounting  to  ¿7,136, resulting  from our p a r
tic ipation  in th e  form ation of the  Nigerian E lectricity  
Supply C orporation. A public issue of 400,000 
Preferred  O rd inary  shares of ¿1 each, m ade soon 
a fte r th e  close of our last financial year, supplied the  
C orporation w ith  th e  funds to  tak e  over the  property  
a t  th e  K urra  Falls and th e  w ork th a t  was in  progress 
there , and to  com plete th e  dam , and build and equip 
th e  power house. I referred to  th e  scheme, and to  the  
excellent prospects of th e  Pow er Corporation, in 
some deta il a t  our las t annual m eeting, and I 
need only add  now to  wrh a t I th en  sta ted  
th a t  th e  work is -well up to  tim e, and th e  provision 
of pow er to  some areas on th e  field should com

m ence during  th is  sum m er in accordance w ith  the  
program m e th a t  was originally form ulated. Besides 
ju s t upon 5,000 of th e  C orporation’s Preference 
shares, our com pany owns approxim ately  half of the  
O rdinary  share cap ital of th e  Pow er undertaking, 
which, ap a rt from th e ir  im portance to  us for obvious 
reasons, in due course should prove a valuable and 
profitable holding.

You m ay have noticed in  th e  balance-sheet 
th a t  am ong th e  investm ents— shareholdings in 
com panies w orking on th e  p la teau— th a t  we hold, 
valued togeth e r a t  ¿258,160 odd, are included some 
¿93,000 of shares th a t  have no Stock E xchange 
q uotation . This figure, except for a couple of m inor 
item s th a t  to gether do n o t to ta l more th an  ¿100, 
represents our holding of O rdinary shares in  th e  
N igerian  E lectric ity  Supply Corporation. The 
balance of quoted  shares shows practically  no 
varia tion  from th e  holdings— all of producing 
com panies on th e  p la teau — th a t  I enum erated last 
year. These investm ents are tak en  a t cost, ¿164,847, 
and i t  is assuredly n o t unsatisfactory  th a t, in spite 
of a steady  decline in  th e  m arket values of T in 
securities during  th e  p ast 12 m onths and more, they  
have suffered a  depreciation of under ¿9,700, 
tak ing , instead  of cost, th e  basis of m arket prices 
a t th e  end of last year, which are approxim ately 
th e  sam e as th e  m arket quotations now. We a re  
applying ¿40,000 out of profits as an  allocation to  
th e  reserve fund to  cover not only th is small 
depreciation in  th e  m arket value of these invest
m ents, b u t also any  possible fu rth er depreciation or 
loss should th e  depression in tin  values continue. 
Besides th e  proceeds from sales of tin  and profits 
on realizations and some ¿500 from transfer fees, 
our to ta l incom e revenue for th e  financial year is 
brought up  to  ¿453,463 by the  addition of ¿9,000 or 
so credited  for in te res t on loans. These loans 
are to  th e  com panies in which we are in terested as 
predom inan t shareholders, to  enable them  to  
continue th e ir  necessary developm ent and other 
operations during the  p resen t depressed sta te  of the  
m etal m arket. I th in k  we m ay be fairly sure th a t 
our nex t accounts will show some reduction in the  
to ta l under th is  entry . Indeed, i t  has already been 
slightly  reduced since th e  accounts were closed. 
And w e have the  safeguard th a t these companies 
have no o th er obligations, th a t th ey  have no 
debentures or o ther liabilities of any description 
outstanding.

W e arrive, then , a t  a balance of profit for the  
12 m onths of ¿98,527. To th is  there  is ¿108,617, 
th e  balance of profit carried forward from last 
year, to  be added, and incom e-tax, ¿21,915, to  be 
deducted, leaving a disposable profit of ¿185,228 
to  be d ealt w ith. Of th is  am ount ¿36,857 is needed 
for depreciation of p lan t and m achinery, and 
we propose, as I have said, to  allocate ¿40,000 to  
reserve account. There is also ¿10,000 appropriated  
as a  special reserve for subsidiary companies, 
which m ore th an  covers th e  small deficiency on 
th e ir  last accounts.

On th e  las t occasion th a t  we m et no d istribu 
tion  in th e  way of a final dividend was recommended. 
The depressed price of th e  com m odity and the  
u n certa in ty  of th e  outlook enjoined exceptional 
caution. The considerations th a t  prevailed against 
declaring a dividend a year ago have, unfortunately , 
no t weakened in force ; th e  outlook seems little
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a ltered  from  w h a t i t  appeared then . In  one w ay i t  is 
indeed definitely  less favourable, for th e  price of t in  
is v e ry  m ate ria lly  lower. F rom  an o th er p o in t 
of view , to  m y m ind, i t  is em inently  more favourable, 
since producers have  arrived  a t  an  understand ing  to  
check w asteful production . The financial position 
of th is  com pany is a reasonably  strong one. The 
balance-sheet shows th a t ,  a p a r t  from  its m ining 
investm ents and loans, its  fluid assets— cash in 
h and  and  on deposit, debtors and stock of t in — 
exceed its  cu rren t liab ilities by  nearly  ¿158,000, 
and, speaking generally, w here a com pany 
has earned a profit on th is  y e a r’s w orking sufficient 
to  p ay  a  dividend to  its  shareholders, a fte r providing 
adequate ly  for deprecia tion  and  a sum  to  carry  
forw ard, i t  is only to  m y m ind under veryexceptional 
circum stances th a t  a dividend should be w ithheld.

U ntil qu ite  recently , th en , I h ad  hoped th a t  we 
should have been  able to -day  to  have  subm itted  
for your approval a  resolution  to  p ay  a dividend 
on th e  p ast y e a r’s w orking. B u t th e  fu rth e r heavy  
fall in  th e  price of th e  m eta l th a t  has la te ly  occurred, 
and  th e  u n se ttled  outlook bo th  in  th e  m etal m arket 
and  general trad e  position, have compelled us to  
revise our program m e. If th e  price of th e  com m odity 
should fall fu rther, or if i t  does n o t recover, w ith  
no surplus revenue accruing to  replenish  our 
resources or to  m ee t add itional expenditure , it  
becom es a v ita l necessity to  th e  s tab ility  of our 
und ertak in g  th a t  its  cash resources should be 
conserved. T here is expenditu re  th a t  m ust 
be m et, and o th er expenditu re  —  such as th e  
electrification of th e  p lan t which is approaching 
com pletion— th a t  i t  would be  m ost in ju rious to  
re ta rd  ; and  if we are to  experience an o th er n ine or 
tw elve m onths of th e  p revailing  low prices of tin , 
every  pound  of our cash resources m ay  be needed 
to  preserve th e  business in  safety. I t ru s t  th a t  
any  such con tinued  period  of depression is h ighly 
im probable, b u t we m ust be arm ed against it. 
On th e  o th er hand , if th e  price of t in  revives, th e  
g rea ter p a r t  of ou r profit— over ¿90,000— is n o t 
allocated, b u t is available  in  th e  carry-forw ard, and 
we shall gladly em brace th e  op p o rtu n ity  of paying 
an  in te rim  div idend  w hen i t  can  be d istribu ted  
w ithou t endangering th e  fu tu re  prospects of th e  
business. In  following th is  policy your B oard have 
ascertained  th a t  i t  has th e  approval of th e  
largest ind iv idual shareholders in  th is  com pany, 
who agree th a t  its  in te res ts  will be best served 
by  postponing th e  p ay m en t of a d iv idend un til 
th e  outlook becom es clearer. And in  th is  view  I 
th in k , on reflection, m ost of us here will concur.

In  regard  to  th e  y e a r’s field operations, I tak e  it, 
gentlem en, th a t  you have read  or will read th e  report 
of our m anagers in  N igeria  upon  them . The con
tin u in g  reduction  in  m ining costs I have referred to  
already, and since Ja n u a ry  1 of th e  p resen t y ear th e  
com pany is g e ttin g  some relief from th e  tem porary  
suspension of labour obligations and  a  reduc
tio n  in  re n t to  Is. an  acre on m ining leases. I am 
afraid , however, th a t  th e  G overnm ent of N igeria 
have still no adequate  apprec ia tion  of th e  g rav ity  
of th e  position. In  sp ite  of th e  u rgen t represen tation  
of th e  Council of th e  N igerian  C ham ber of Mines, 
no relief has y e t been g ran ted  from  th e  onerous 
expenditu re  requ ired  to  keep  alive prospecting  
licences. O bligations th a t  th e  in d u stry  can bear

w ith o u t in ju ry  w hen th e  price of t in  exceeds ¿250 a 
to n  have little  justifica tion  w hen levied upon an 
in d u stry  fighting for its  v ery  existence. Nor, 
again, is i t  equ itab le  th a t  revenue raised  u n der 
these  conditions from  N o rth e rn  N igeria  should be 
lav ished  on costly  schem es th a t  can  benefit only 
th e  popu lation  of Lagos and  th e  south, w hile  th e  
provision of tran sp o rt facilities on th e  p la teau  is 
held  up for lack of funds. I  earn estly  hope th a t  th e  
G overnm ent will n o t con tinue unresponsive to  th e  
grave and  u rg e n t need  of our industry .

O ur m anagers’ re p o rt con ta ins sa tisfacto ry  
evidence of th e  increased  efficiency and  econom y 
which have  been  alone rendered  possible by  th e  
cen tra liza tion  and  grouping of large in te res ts  on th e  
field. C entra l offices a t  Rayfield, a cen tra l m achine 
shop and  cen tra l stores, w ith  a  ra ilw ay  siding to  
cheapen  th e  cost of hand ling  a t  B ukuru , a  cen tra l 
m ill to  t r e a t  th e  whole o u tp u t from  our own and 
o th e r of th e  grouped A nglo-O riental areas, a  cen tral 
tran sp o rt and  overhau ling  s ta tio n  a re  com pleted 
and  have  a lready  con trib u ted  su b s tan tia l savings, 
w hile th e  com pany is fully equ ipped  w ith  p lan t 
th a t  can now be em ployed in  an y  section  w here 
i t  can be used to  th e  b est ad v an tage  over th e  
whole of ou r ex tensive  areas. In c iden ta lly  I 
m ight also m ention  th a t  for th e  benefit of th e  staff of 
all th e  associated com panies we have established a 
cen tra l can teen  a t  Jos.

In  achieving these  results w ith  a  m inim um  
of delay  and  for th e  successful conduct of its  
field operations, th is  com pany is, above all, indeb ted  
to  th e  unrivalled  experience of th e  conditions and 
requ irem en ts of N igerian  m ining of th e  partners 
of th e  firm of Messrs. F o ley  Boyes B u tle r and 
P eek— our m anagers in  N igeria— to  th e ir  keen 
solicitude and  loyalty  for th e  in te res ts  of the  
com pany, to  th e ir  energy and  ab ility . The m ost 
p rom ising m ining areas and  th e  m ost up-to-date 
p lan t a re  of l ittle  value w ith o u t th e  individuals 
and  m anagem en t to  w ork th e m  to  th e  b est 
advan tage . In  each respec t our com pany is 
strong. I t  owns areas of w ide e x te n t— some
35,000 acres u nder m ining leases and  some 130 
square miles under exclusive prospecting  licences—  
th a t  prospecting  has proved  to  be  of increasing 
prom ise, grouped in  th e  N o rth e rn  and  Southern  
divisions of th e  p la teau . T h ey  are  fully equipped 
w ith  p lan t, and  before long some of th e  Southern  
sections will be supplied w ith  electric power. 
T he general control of th e  o rganization  and  m ining 
program m e in  N igeria  is in  th e  capable  hands, 
as I hav e  said, of Messrs. F o ley  Boyes B u tle r and 
Peek , and th e y  p ay  in  th e ir  re p o rt a  w ell-m erited 
tr ib u te  to  th e  adm irab le  w ork of th e  a rea  m anagers, 
Mr. N igel Cooke and  Mr. W . R. C larke, who are  
in  com m and of m in ing  operations on our N o rthern  
and Southern  areas respectively , and to  th e ir  
staff ; while here  in  London th e  B oard is assisted 
by  th e  a b ility  and  skilled advice  an d  ju d g m en t of 
th e  m anaging d irector, M ajor Seaborn  M arks, 
and  by  th e  experience an d  in fluen tia l connections 
of our Secretaries, th e  A nglo-O riental and  G eneral 
In v e stm e n t T rust. O ne sad loss y o u r B oard  and  
com pany have  suffered during  th e  y e a r th rough  
th e  d ea th  of Mr. T em ple H arris , whose association 
w ith  m in ing  on th e  p la teau , as C hairm an of th e  
N o rth e rn  N igeria  B auchi Com pany and  as an
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active m em ber of th e  N igerian C ham ber of Mines, 
has been long and distinguished.

Gentlem en, I am  very  sensible of th e  patience 
w ith  which you have listened  to  m e, and i t  would 
be a poor acknow ledgm ent of your courtesy were 
I to  de ta in  you still fu rth er b y  recap itu lating  
inform ation abou t th e  progress and  conduct of 
operations on th e  field th a t  is readily  accessible 
to  you in our m anagers’ report. The outstand ing  
featu re  th a t  testifies to  th e  im portance and great 
value of our undertak ing  is th e  assurance th a t  
our p roperties contain large bodies of payable ore 
th a t  will m ain ta in  th e  p resen t ra te  of o u tp u t for 
m any years to  eome. L ast y ea r we took ou t 
of th e  p roperty  over 3,000 tons of ore, b u t pros
pecting work during th e  sam e period located over
6.000 additional tons ; we increased our reserves 
by 3,000 tons, bringing th e  reserves of proved ore 
up to  22,128 tons. Especially w ith in  our southern  
areas have rich deposits been  located upon some 
of th e  m ining leases and prospecting licences where 
prospecting has been  in  progress.

A lthough we are restric ting  ou tpu t, we shall 
m ain tain  th e  program m e of prospecting work.
I am glad to  be able to  tell you to-day th a t  already, 
since January  1, no less th an  9,000 additional tons 
of payable ore have been located, bringing up our 
actual reserves to  th e  handsom e figure of over
31.000 tons, and our engineers are confident th a t  
th e  presence of additional im portan t deposits will 
be disclosed as th e  resu lt of 'scout drilling during 
th e  current year, offering fu rth er proof— if proof 
be needed—of th e  essential s tab ility  of th is  com
p an y ’s position, and of its  assured p rosperity  when 
happier conditions come to  prevail in  the  tin  
industry.

I  will now formally move th e  resolution : "  T hat 
th e  rep o rt and accounts for th e  12 m onths ended 
Decem ber 31, 1930, be and th e  sam e are hereby 
received and ad op ted ,” and I will ask Mr. Foley 
to  second th e  resolution.

Mr. Foley has n o t been long here  and in  a  few 
weeks he will be re tu rn ing  to  th e  p lateau . I t  is 
fo rtunate  for us th a t his v isit has coincided w ith 
th e  d a te  of our m eeting. I th in k  I  shall be 
expressing th e  wish of th e  shareholders if I ask 
Mr. Foley no t to keep to  a  m ere form al seconding 
of th is  resolution. We have th e  rep o rt of his 
firm, of course, before us, b u t a fte r all i t  is a d ifferent 
th ing  to  hear from Mr. Foley him self his personal 
views as to  th e  developm ent work in  progress 
and particularly  th e  developm ent th a t  has occurred 
since th e  close of th e  financial year. As you know, 
no one can speak w ith  m ore au th o rity , and his 
judgm ent and candour is held in  th e  highest 
regard.

Mr. J . G. Foley said : I  personally  represen ted  
th e  in te rests of organizing and  cen traliza tion  on 
th e  lines on w hich we are w orking to -day  ; th a t  
organization and  cen traliza tion  to  include th e  
electrification of th e  N igerian tinfields. A t th e  
end of 1927 m y p artne rs and  I strongly rep resen ted  
to  m y la te  chairm an  th e  position  th a t  would 
arise in  th e  even t of th e  price of t in  dropping 
unless some steps w ere tak e n  to  reduce working 
costs. The replies from  London w ere th a t  th ey  
fully apprec ia ted  th e  situation , b u t th ey  had  not 
th e  financial resources to  b ring  i t  abou t ; th e y  
would, however, do th e ir  b est in  th e  in te res ts of

all concerned. A few m onths la te r  I heard  of the  
steps th e y  h ad  tak en . A t th a t  tim e  I was no t 
q u ite  sure of th e  position  from th e  p o in t of view 
tak e n  on th is  side, and  I was generally  opposed to  
th e  schem e th e y  h ad  adopted . How ever, I  was 
sen t to  th is  side, and  our scheme was adopted.

In  add ition  to  th a t ,  we have  been able to  
develop th e  p ro p e rty  on a m uch more extensive 
scale th a n  would have been  possible had  th e  old 
conditions continued to  p revail. I cannot 
illu stra te  m y p o in t b e tte r  th a n  by referring  to  th e  
s ta te  of your ore reserves to-day. A t th e  d a te  of 
th e  am algam ation th e  ore reserves were in  th e  
neighbourhood of 20,000 tons, and we were th en  
forcing production. T h a t was th e  m ost alarm ing 
feature  of our operations a t  th a t  tim e. To-day, 
due to  instructions received from th is  side, we have 
been able to  adop t a very  extensive scheme of 
prospecting, which has led to  our locating vast 
deposits, p a rticu larly  in th e  southern  areas, and 
m ost fo rtunately  s ituated  in  view  of th e  p roxim ity  
of these  areas to  th e  electric pow er sta tion . The 
m ain  feature  of th a t  is th a t ,  instead  of tak in g  th e  
eyes ou t of your m ine, you are  able to  work on 
m ethodical lines, and th e  only trouble  is to  keep 
your o u tp u t down to  com ply w ith  th e  restric tion  
scheme. I t  would be m uch easier to  increase the  
re tu rns by  50 tons th a n  to  reduce them  by th a t  
am ount, for th e  organization and  centralization  
th a t  has been bu ilt up gives an  average annual 
re tu rn  of 3,000 tons.

The prospecting program m e needs a little  
fu rth er explanation . A t th e  tim e  i t  was 
adopted , by arrangem en t w ith  th e  Board in 
London, i t  was decided we should prospect 
sufficiently to  replace th e  am ount of t in  which 
we ex tracted . W e w en t on those lines having 
regard  to  th e  3,000 tons production  being replaced 
by  3,000 tons of additional reserves. B u t when 
th is  depression cam e we had  a large num ber of 
m en on our staff in  N igeria who were under agree
m en t to  us and in  order to  re s tr ic t o u tp u t we found 
we should have to  dispense w ith  them . W e th e re 
fore decided, w ith  th e  concurrence of th e  Board in  
London, no t to  send these  m en home, b u t to  keep 
th em  on th e  p ro p erty  to  speed up prospecting. 
T h a t is th e  reason why, in  th e  first th ree  m onths 
of th is  y ea r you have proved 9,000 tons of t in  
against an tic ipa ted  additional reserves of 3,000 tons. 
I th in k  th e  expenditu re  will be am ply justified in 
th e  very  near fu ture, for I do no t th in k  you need 
hesita te  to  spend m oney on cap ita l account for 
any  longer th a n  ano ther eighteen  m onths. B y th e  
end of th a t  tim e  I shall be surprised if th ere  is no t 
nearer 50,000 tons th a n  30,000 tons, and  I m ake 
th a t  assertion w ith  a rep u ta tion  extending over 
e ighteen years. You have in  th e  properties of th is  
com pany 75% of th e  whole p la teau—th a t  is, 
from th e  p o in t of view  of payable ground. This 
extensive prospecting  schem e is leading us 
rap id ly  to  discard valueless areas. I do th in k  
th a t  we are to-day, th an k s to  th is  centralization  
and  com bination of in terests, in  a  very  happy  
position, and I  shall be very  greatly  surprised, 
if th e  m etal reaches a reasonable price, if and when 
we m eet you n ex t you do no t realize how good 
i t  was th a t  th is  s ta te  of affairs was brought about.

A fter th e  C hairm an h ad  replied  to  questions, th e  
resolution was carried.
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K A D U NA  SYNDICATE, LTD.
Directors : C om m ander C. J . R . L iv ingstone-L earm on th  (Chairman), J . W . A nderson, S ir G odfrey B. H. 
Fell, C harles L each, L. B. R obinson. Secretary : F. Lee. Office : 16, St. H e len ’s P lace , London, E.C. 3. 

Formed 1910. C apital issued : ¿40,000 in  5s. shares.
Business : O perates alluv ial t in  p ro p e rtie s  in  N o rth e rn  N igeria .

T he n in e teen th  annual general m eeting  of th e  position  rem ains sound, th e  liquid  assets, including
shareholders of th e  K aduna  Syndicate , L td ., was 
held  on Ju n e  11 a t  16, S t. H e len ’s Place, London, 
E .C ., C om m ander L iv ingstone-L earm onth  (Chair
m an  of th e  com pany) presiding.

T he C hairm an, in  m oving th e  adoption  of th e  
rep o rt and accounts for th e  year ended O ctober 31, 
1929, said : G entlem en, since I la s t had  th e  pleasure 
of addressing  you, th e  p rice  of t in  has fallen from 
ab ou t ¿200 p e r ton  to  ¿137 yeste rd ay . H ow ever, 
for th e  period  u n d er review , our p roduct was 
realized  on th e  basis of ¿203 p er ton  for th e  m eta l, 
o r ¿145 14s. 7d. p e r to n  gross for th e  concen tra te , 
as aga in st ¿160 6s. 5d. gross p er to n  of concen tra te, 
for th e  preceding financial year. The n e t profit 
p e r  to n  of co ncen tra te  averaged ¿38 4s. l id .  
aga in st ¿33 18s. 9d. las t year, and  I th in k  th e  
m anagem en t and  staff m erit your congratu lations 
for th e  w ay costs have  been  reduced.

T he o u tp u t w as 464 tons, or an  increase of 82 
tons as com pared w ith  th e  o u tp u t of th e  previous 
y ear, and  th is , to g e th e r w ith  a su b stan tia l reduction  
in p roduction  costs, has enabled  us to  show a n e t 
profit of ¿17,744. L ast y ea r we carried  forw ard 
¿2,666, so th a t  we have  for disposal ¿20,410. 
A n in te rim  d iv idend  of 10% has been paid , and 
i t  is now proposed to  p ay  a  final d iv idend of 10%, 
m aking  20% for th e  y ear, absorbing ¿8,000, and 
leav ing  ¿3,641 to  be carried  forw ard. O ur financial

stores, am oun ting  to  nearly  ¿66,000.
I referred  la s t y ea r to  our hav ing  acquired  a 

share  in te re s t in  a  com pany— Maroc, L td .—
carry ing  on prospecting  in  S ierra  Leone. R eports 
continue prom ising, and  you now hold ap p rox i
m ate ly  12J% of i ts  issued capital. A sm all am oun t 
of gold has been  recovered, and  prospects th e re  are 
encouraging. E a s t Africa E xplorers, L td ., too , 
has acquired tin -bearing  ground in  N igeria, and  is 
recovering  a sm all q u a n tity  of t in  ore each m onth , 
b u t, w ith  th e  m eta l a t  its  p resen t price, we u n d er
s tan d  th a t  i t  is proposed to  develop th e  areas w ith  
a view  to  th e  fu tu re  ra th e r  th a n  to  increase o u tp u t. 
W e believe th a t  your holding of ap prox im ate ly  
25% of th e  issued cap ita l w ill tu rn  o u t to  be  a 
profitable investm en t.

T he t in  in d u stry  is a t  p resen t going th ro u g h  a 
crisis th a t  occurs periodically , an d  is th e  resu lt of 
over-production . T he T in  P roducers’ Association has 
been  organized, and  we are m em bers of th e  associa
tio n , and  e n tire ly  in  sy m p ath y  w ith  its  objects.

Several shareholders have  inqu ired  w he ther 
th e re  is an y  t ru th  in  rum ours th e y  hav e  h eard  
th a t  th e  contro l of th is  synd icate  was to  pass in to  
o th e r hands, an d  I  ta k e  th e  o p p o rtu n ity  of assuring 
you th a t ,  ow ing to  th e  loyal support you have  given 
to  your d irecto rs you still re ta in  your independence.

The rep o rt and  accounts w ere unanim ously  ad o p ted .

K A D U NA  PROSPECTORS, LTD.
Directors : C om m ander C. J. R . L iv ingstone-L earm on th  (Chairman), J . W . A nderson, B rig.-G en. Lord E . 
G ordon-Lennox, C harles Leach, D. J . Mooney. Secretary : F . Lee. Office : 16, S t. H e len ’s P lace , London, 

E.C. 3. Formed 1913. Capital issued : ¿30,000 in  5s. shares.
Business : O perates alluvial t in  p ro p erties  in  N o rth e rn  N igeria.

T he fifteen th  annual general m eeting  of th e  share- to  ¿202 p er to n  of m etal. T he p rice  y este rd ay  w as
holders of K aduna  Prospectors, L td ., was held 
on Ju n e  11 a t  16, St. H e len ’s Place, London, E.C ., 
Com m ander L ivingstone-L earm onth  (Chairm an of 
th e  com pany) presiding.

T he C hairm an, in m oving th e  adoption of th e  
rep o rt and  accounts for th e  year ended O ctober 31, 
1929, said : G entlem en, n o tw ithstand ing  th e  fact 
th a t  during th e  y ear under review  th e  o u tp u t was 
p ractically  22 tons less, and  th e  average price of 
th e  m eta l lower by  approx im ate ly  ¿21 th a n  for 
th e  p receding y ear, th e  n e t profits are down by 
some ¿185 only, and  I th in k  th a t  g rea t c red it is 
due to  th e  m anagem en t for bringing ab ou t th e  
su b stan tia l reduction  in  production  costs. The 
accounts show a  n e t profit of ¿7,768, w hich, added  
to  th e  carry-forw ard  of la s t y ea r of ¿2,987, gave an  
available  balance of ¿10,755. In  view  of th e  low 
price p revailing  for th e  m eta l, your d irectors con
sidered  i t  advisable to  tran sfer ¿2,500 to  reserve 
for tax a tio n  and  contingencies, and th ey  have 
w ritte n  off ¿2,614 6s. of th e  expend itu re  on 
properties , leav ing  th e  book value a t  ¿20,000. 
An in te rim  d iv idend of 5%  has a lready  been  paid , 
an d  i t  is proposed to  p ay  a final d iv idend  of 5% 
m aking  10% for th e  y ear, which absorbs ¿3,000, 
leav ing  ¿2,641 to  be carried  forward.

D uring  th e  y ea r u nder review , our o u tp u t of 
co ncen tra te  was realized a t  an  average price of 
¿150 14s. 4d. p e r to n  of concen tra te, equivalent

¿137, and  unless i t  im proves during  th e  n ex t six 
m onths we can  ha rd ly  hope to  see a profit for th e  
cu rren t year. A t th e  sam e tim e , th e re  has been  a 
large reduction  in  th e  cost of production .

W e have a lready  h ad  properties offered to  us, 
and, in  view  of th e  possibility th a t  an  advantageous 
op p o rtu n ity  for acquiring  valuab le  ground m ay  
ev en tu a te , your d irectors consider i t  advisable 
th a t  th e  com pany should be in  a position to  offer 
shares in  full or p a r t  p ay m en t. T hey  are, therefore, 
asking you to  au thorize  th e  increase of cap ital 
from  ¿40,000 to  ¿60,000. I t  is n o t proposed to  
issue any  of th is  a t  th e  p resen t m om ent.

You will see from  th e  rep o rt th a t  your com pany 
has an  in te res t in  E a s t Africa E xplorers, L td ., and  
in  M aroc, L td . E a s t Africa E xplorers, L td ., in  
which you hold approx im ate ly  a  25%  in te res t, 
has acquired  som e v e ry  prom ising ground in  
N igeria . Maroc, L td ., is operating  in  S ierra Leone, 
and  prospecting  to  d a te  has been  carried  o u t w ith  
encouraging results. In  th is  com pany  you hold 
12J%  of th e  issued capital.

Considering th e  bad  tim es w e are  passing th rough , 
i t  appears to  m e th a t  th is  com pany can look to  th e  
fu tu re  w ith  equanim ity . W e still re ta in  our 
independence.

T he rep o rt and  accounts w ere unanim ously  
adopted , and  th e  increase in  th e  cap ita l 
approved.
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S IA M E S E  TIN S YN D ICAT E,  LTD.
Directors : W illiam  H. P . Stevens [Chairman), S ir Cyril K. B utler, Sir Jam es H eath , T. G ilbert Scott. 
H en ry  G. Scott [Managing Director in  the East). Secretary : C. A. Underwood. Office : Capel H ouse, 

New Broad S tree t, London, E.C. 2. Formed 1906. Capital issued : ¿150,000 in  5s. shares. 
Business : W orks an  alluvial tin -a rea  a t  Ngow, R enong d is tric t, Siam.

T he tw en ty -th ird  o rd inary  general m eeting  of indication of th e  value of th e  com pany’s properties ; 
th e  Siamese T in  Syndicate, L td ., was held on June 11 and if th e  average price of t in  had  been anyw here
a t  W inchester House, London, E .C., Mr. W illiam  
H . P . S tevens (C hairm an of th e  company) 
presiding.

T he C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for 1929, said th a t  th e  p ast 
y e a r’s m ining operations resulted  in a to ta l revenue 
from ore sales am ounting  to  ¿235,729, an  increase 
of ¿55,327 com pared w ith  th e  previous year, th e  
to ta l ou tp u t, 1,661-44 tons, having shown an  increase 
of some 511 tons. T he n e t average price p er ton  
received, before deduction of G overnm ent du ty , 
was ¿141 17s. 8d., against ¿156 17s. in  1928. The 
n e t  profit am ounted  to  ¿51,812, com pared w ith  
¿27,013 in  th e  previous year. T hree in terim  
d iv idends of 10% each were pa id  during  1929, and 
¿5,367 was being carried forward.

T hey  h ad  been offered an  option covering some
9,000,000 cubic yards of tin -bearing  ground in  
close p rox im ity  to  th a t  p a r t  of th e ir  Ngow E sta te , 
w hich was being worked by th e ir  No. 1 dredge. 
If, on check-boring th e  area  in  question, sa tis
factory  results were ob tained  and th e  option  was 
exercised, th is  would m ean a  very  substan tia l 
extension to  th e  life of th e  Ngow E sta te , as there  
would probably  be an  add itional te n  y ears’ work 
for No. 1 dredge.

T he production  from th e  five dredges of th e  com 
p any  of a to ta l of 1,661 tons in  1929 was a very  good

near th a t  obtained over th e  previous five years th e  
profit on th e  com pany’s sm all cap ital would have 
been very  large indeed. The price of t in  a t  th e  
m om ent was, from th e  po in t of view of th e  producer, 
any th in g  b u t satisfactory , and th e  steps which had 
up to  th e  p resen t been tak e n  to  re stric t o u tp u t did 
n o t app ear to  have had th e  desired effect.

T he directors had th o u g h t i t  undesirable, in 
th e  in te res ts  of th e  shareholders, to  accept th e  
in v ita tio n  for th e  com pany to  become a m em ber 
of th e  T in  P roducers’ Association, considering it 
preferable in  all th e  circum stances to  m ain tain  
an  en tire ly  independent position. A t th e  same 
tim e , th e y  had  vo luntarily  adopted  th e  policy of 
restric tion  by  ordering a weekly stoppage of tw enty- 
four hours on all th e ir  dredges, and, in view  of the  
fu rth er fall in  th e  price since th is  policy was adopted, 
i t  m ight become necessary to  face a m ore drastic  
form of restric tion  in  th e  near future.

A lthough th e  clouds looked dark  a t  th e  p resent 
tim e, in  th e  long run  th e  silver lin ing was p re tty  
sure to  be revealed, and, even in th e  conditions which 
had  so far prevailed  th is  year, th e  profit earned was 
sufficient to  justify  th e  d irectors in  determ ining, 
as th e y  had  done th a t  m orning, to  declare an 
in te rim  dividend of 10% in respect of th e  curren t 
y e a r’s working.

The rep o rt was unanim ously adopted.

BANGRIN TIN DREDGING CO., LTD.
Directors : W illiam  H . P . S tevens [Chairman), S ir Cyril K. B u tle r, T. G ilbert Scott, H en ry  G. Scott. 
Secretary : C. A. Underwood. Office : Capel House, New Broad S treet, London, E.C. 2. Formed 1920.

C a p ita l: ¿300,000 in  ¿1 shares.
Business : O perates an  a lluvial t in  p ro p erty  in  th e  R enong d is tr  ct, Siam.

The te n th  ord inary  general m eeting of th e  apprec ia te  th a t,  in  th e  difficult tim es th rough  which
B angrin T in  Dredging Co., L td ., was held on June  11 
a t  W inchester House, London, E.C ., Mr. W illiam
H . P. Stevens (Chairm an of th e  company) presiding.

The C hairm an, in  m oving th e  adoption  of th e  
rep o rt and  accounts for 1929, said th a t  th e  to ta l 
revenue from m ining operations during th e  p ast year 
am ounted  to  ¿98,154, com pared w ith  ¿77,596 in 
th e  previous year. T he o u tp u t of 698-93 tons of 
ore— com pared w ith  498-36 tons in  1928— was 
ob tained from th e  operation  of th e ir  th ree  dredges, 
b u t No. 3 dredge on th e  B angrin E xtended  p roperty  
only com m enced operations during  July . The 
average price ob tained  for ore sold in  th e  E ast 
had  been  ¿140 8s. 9d. p e r ton , com pared w ith  
¿155 14s. Id . in  th e  previous year. T he m ining 
properties stood in  th e  accounts a t  ¿322,010 ; 
add itional cap ita l expenditu re  of ¿32,266 having 
been incurred  during  th e  year, of which ¿3,510 
re la ted  to  th e  conversion of No. 1 dredge to  operation 
by  electrical power, and ¿28,755 to  th e  fu rth er 
equ ipm ent of th e  B angrin  E xtended  property . 
The balance of profit, including th e  am ount brought 
forw ard, was ¿21,920, and  th e  d irectors recom 
m ended th a t  ¿5,000 be added to  th e  reserve, 
increasing i t  to  ¿10,000, and th a t  ¿16,920 be carried 
forward. H e  reg re tted  th a t  th e y  were unable to  
recom m end a  dividend, b u t shareholders would

th e  industry  was passing, i t  was undesirable th a t  
th e  cash resources of th e  com pany should be 
dissipated.

In  view ing th e  operations of th e  year, i t  should 
be borne in  m ind th a t  th ey  h ad  been working 
w ith  a p lan t which was m ain ly  new and incom plete, 
and  th a t  one u n it was no t even brought in to  opera
tion  till  m ore th a n  half th e  year had  gone. The 
conversion of No. 1 dredge from steam  to  electric 
pow er w as satisfactorily  com pleted early  in  th e  
p resen t year, and  th ey  heard  by  cable las t week 
th a t  th e  e lim ination  of th e  jigs, and th e  installation  
of tab les on No. 2 dredge had also been  com pleted.

In  th e  opinion of th e  board, th e  p resen t condition 
of th e  p lan t le ft noth ing  to  be desired. T hey  knew 
th e  t in  con ten ts of th e  ground to  be satisfactory, 
and th e  only " fly in  th e  o in tm en t ” was th e  p resent 
price of tin . T he steps which had  up to  th e  p resent 
been  tak e n  to  restric t o u tp u t did n o t appear to  
have had  th e  desired e ffe c t; b u t when general 
trad e  conditions th roughou t th e  world revived, 
th e re  was bound to  come an  increasing dem and 
for tin . The d irectors had  th o u g h t i t  undesirable, 
in  th e  in te res ts  of th e  shareholders, to  accept th e  
in v ita tio n  for th e  com pany to  becom e a m em ber of 
th e  T in  P roducers’ Association.

The rep o rt was unanim ously  adopted.
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GEEVOR TIN MINES, LTD.
Directors : S t. Jo h n  W inne  (Chairman and Jo in t M anaging Director), J . M. lie s  (Jo in t M anaging  
Director), J . A. D ennison, W . S. Leefe. General M anager: F . C. Cann. Secretary : E . J . Andrews. 
Office : F ria rs  H ouse, 39-41, New B road S tree t, L ondon, E.C. 2. Formed 1911. Capital issued:

¿164,250 in  10s. shares.
Business : O perates a  t in  m ine a t  P en d een , Cornwall.

T he sev en teen th  o rd in ary  general m eeting  of 
th e  G eevor T in  M ines, L td ., was held  a t  W in 
ch es te r  H ouse, Old B road  S tree t, London, E .C ., on 
W ednesday, Ju n e  4, 1930, Mr. St. Jo h n  W inne 
(C hairm an and  jo in t m anaging  director) presiding.

T he C hairm an , in  m oving th e  adop tion  of th e  
rep o rt an d  accounts for th e  y ea r ended M arch 31, 
last, sa id  : G entlem en, i t  has been custom ary  a t 
our m eetings to  ta k e  th e  rep o rts  and  accounts 
su b m itted  as read  and  I am  assum ing th a t  you will 
do so on  th is  occasion. W ith  regard  to  th e  m ine 
itself, you have, no doub t, a lready  come to  th e  
conclusion th a t  th e  rep o rt of our general m anager, 
Mr. F . C. Cann, is v ery  sa tisfac tory , b u t th e  financial 
resu lts , for reasons over w hich th e  board  has had  
no control, a re  ex trem ely  d isappoin ting , y e t good 
u n d er th e  circum stances.

I should like  to  exp la in  th e  item  of ¿4,373 3s. 3d. 
in  th e  p rofit and  loss account u n d er th e  head ing  
“ R oyalties, R en t, R a tes , and  In su ran ce .” These 
hav e  to  be  p a id , though  we m ay  be unable  to  work 
a t  a  profit. U nder p resen t circum stances th ese  
burdens a re  in to lerab le. If  th e y  were only charge
able on profits i t  would be a d ifferent m atte r. T here 
is no th ing  else, I th in k , in  th e  profit and  loss account 
calling for special rem ark .

T he ap p ro p ria tio n  account shows th a t  during  th e  
y e a r u nder review  we have  p a id  o u t b y  w ay of 
div idends ¿16,425, one m oie ty  being  th e  final 
d iv idend  for th e  previous y e a r an d  th e  o th er 
being  th e  in te rim  div idend  on account of th e  y ear 
we are now dealing  w ith , so th e  m em bers have 
benefited  to  th a t  ex ten t. T he resu lt is th a t  we 
show a profit balance of ¿6,564 11s. 5d., w hich  it  
is p roposed to  carry  forward.

The costs of th e  y ear have been  satisfacto ry  and 
com pare favourably , I th in k , w ith  o th e r t in  m ines 
in  Cornwall : O perating  costs a t  th e  m ine,
20s. l lT 9 d .  p e r to n ;  royalties, ren ts , ra te s  and  
insurance, Is. 6 '13d. p er ton  ; London expenditu re , 
Is. 0-30d. p e r  to n  ; m aking  a  to ta l  of 23s. 5-62d, 
p e r to n , and  show ing a  reduction  of ab ou t Is. 9d. 
p e r to n  aga in st th e  previous year. Add to  th is  
for recoupm ent of developm ent expenditu re  on 
ore ex tracted , 3s. ll-5 0 d . p e r to n , gives a n  all-in 
to ta l of 27s. 5-12d. pe r ton  ; converting  these black 
t in  figures in to  te rm s of m etallic t in  our o u tp u t 
for th e  y ea r was 527 tons and  t h e , a ll-in  costs, 
including developm ent w ork, ¿150 12s. p e r ton . 
The proved  ore reserves a re  169,996 tons, 21,405 tons 
g rea ter th a n  in  th e  p revious year. T ak ing  as a  guide 
th e  tonnage m illed during  th e  y ea r th is  shows th a t  
th e  m ine is in  th e  happy  position  of being abou t th ree  
years ah ead  of th e  m ill. W ere we p e rm an en tly  
experiencing a com paratively  stabilized  price for 
t in  i t  would be easy, as well as in te res tin g , to  
e s tim a te  th e  profit value of th is  large tonnage , b u t 
u n d er p re sen t circum stances i t  would be w aste  
of tim e .

On previous occasions reference has been  m ade 
to  a  new  t in  recovery  process I have  in te res ted

m yself in  a t  g re a t expense, b u t a t  no expense to  
th is  com pany. T h is  you m ay  h e a r  of again  la te r  
on and  I believe i t  w ill u ltim a te ly  prove beneficial 
to  your com pany. A t th e  p re sen t tim e  all a tte n tio n  
is being cen tred  upon , n o t how  to  im prove  t in  
supplies, b u t how to  re s tr ic t them .

You have  been  inform ed th a t  th e  com pany  has 
becom e a  m em ber of th e  T in  P ro d u cers’ A ssociation 
(Incorporated) and  th a t  I  h av e  th e  honour of 
occupying a  se a t on th e  council. A t a n . e x tra 
o rd in ary  general m eeting  of th e  m em bers of th e  
association, held  in  A pril last, i t  was unanim ously  
resolved to  endeavour to  b ring  a b o u t a  20%  re 
duction  in  th e  t in  o u tp u ts , b u t i t  now ap p ears  th a t  
m ore d ra stic  proposals m ust be b ro u g h t forw ard 
to  m ee t th e  p re sen t s ituation .

T he C hairm an th e n  referred  a t  len g th  to  th e  
speeches of Mr. F . E . M air an d  th e  m ee tin g  of 
P engkalen , L td ., and  of Mr. Jo h n  H ow eson a t  
th e  m eeting  of th e  A nglo-O riental M ining Corpora
tio n . C ontinu ing  he said  : I have  observed how 
difficult i t  has been  to  b ring  all producers in to  
lin e , pa rticu la rly  som e o i  th e  low-cost producers. 
Mr. How eson spoke of a  p roduction  of 190,000 tons 
of m etallic  t in  las t y ear. Of th is  huge q u a n tity  
i t  is rep o rted  in  th e  M ay issue of th e  M i n i n g  
M a g a z i n e  th a t  th e  Cornish t in  o u tp u t in  1929 was 
only  5,612 to n s of b lack  t in — th a t  is, say , 65% 
t in  m etal, or equal to , say, 3,648 tons of m etallic  
t in . In  com parison w ith  th e  g rea t to ta l  o u tp u t 
I have  m entioned  th e  C ornish o u tp u t is a  negligible 
q u a n tity  an d  m ig h t be  excused from  a n y  c u rta il
m en t w hatever b u t for th e  p rincip le  of th e  th ing , 
and  so I  feel sure you w ill w ish ou r com pany  to  
p lay  th e  gam e fully.

Now to  come back  to  our affairs, t in  now  s tan d in g  
a t  th e  low price  I have  ju s t  m en tioned  has p u t us 
for th e  tim e  being  in to  a  difficult position  so far 
as keeping up  th e  full com plem ent of ou r w ork is 
concerned, b u t we shall w ea th e r th e  storm . W e 
have  tak e n  th is  o p p o rtu n ity  to  reduce expenses and  
a t  th e  sam e tim e  to  do som e useful w ork  requ iring  
a tte n tio n . U nder our p lan  a  fa ir  am o u n t of 
developm ent will be  carried  o u t and , even  w ith  
th e  p resen t price of t in ,  th e  m an ag er is confident 
of b e in g  able to  m ee t to ta l  costs. In  sh o rt, we 
shall be dealing w ith  th e  vary ing  situ a tio n s as th ey  
arise , a t  th e  sam e tim e  conserving your cash 
resources, and  be rendering , perhaps, m ore th a n  
ou r full q u o ta  to  th e  ob jects of th e  T in  P ro d u cers’ 
A ssociation, w hich  I am  convinced should be 
supported . In  o th e r words, I w a n t you to  con tinue  
your confidence in  th e  board , a lthough  i t  m ay  be 
m an y  m on ths y e t  before we shall ru n  in to  sm ooth 
w aters again . You have a  good m ine, well equ ipped , 
and , w ith  cash and  liqu id  resources. Needless to  
say, we shall carefu lly  safeguard  th e  in te re s ts  of 
o u r C red it N otes holders.

The resolu tion  was seconded b y  Mr. J . M. lies, 
and  on being p u t to  th e  m ee ting  w as carried  
unanim ously .
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OROVILLE DREDGING COMPANY, LTD.
Directors : F. W . B aker {Chairman), John  A. Agnew, Lord B rabourne, H. C. Porter, R. Annan,
W. H . M ichael. Secretary : G. E. Hounsom. Office : 1, London W all Buildings, E.C. 2. Formed 1909.

Capital issued:  ¿143,127 4s. in  4s. shares.
Business : O perates, through P a to  Mines (Colombia), L td ., alluvial gold property  in  Colombia.

The e igh teen th  ord inary  general m eeting of the 
Oroville Dredging Com pany, L td ., was held on 
M ay 15 a t  W inchester House, Old Broad S treet,
E.C., Mr. Frederick  W. B aker (Chairm an of the  
company) presiding.

The Secretary  (Mr. G. E. Hounsom) having 
read th e  notice convening the  m eeting and the  
report of th e  auditors,

The C hairm an said : Ladies and gentlem en,—
W ith  your perm ission, I will ask you to  t re a t  the  
d irectors ' rep o rt and accounts as read. The to ta l 
of issued cap ital as a t  Septem ber 30, 1929, rem ains 
unaltered  a t  ¿143,127 4s. D uring th e  period under 
review  dividends were received from th e  com pany’s 
holding of shares in th e  P a to  Mines (Colombia), L td., 
am ounting  to  ¿49,953 17s. 6d. and o th er credits 
in the  profit and loss account am ounting  to  
¿1,829 12s. 7d. From  the  to ta l credits of
¿51,783 10s. Id ., a fte r deb iting  all charges in 
London, expenses in  Colombia and incom e-tax, 
the  balance to  th e  cred it of profit and loss account 
for the  period carried  to  th e  balance-sheet is 
¿47,196 14s. lOd. Adding to  th is  am ount
the  c red it balance from th e  previous year of 
¿25,850 15s. 8d., a  to ta l is shown of ¿73,047 10s. 6d. 
D educting from th is  th e  dividend ~of Is. 3d. per 
share, am ounting to  ¿44,727 5s., paid  on Novem ber 
30, 1928, th ere  rem ains a  balance of ¿28,320 5s. 6d. 
A fter adding ¿15,853 4s., incom e-tax recovered, 
a balance of ¿44,173 9s. 6d. rem ains to  th e  credit 
of profit and  loss account as a t  Septem ber 30
1929.

Before dealing w ith  the  annual report of field 
operations I would refer to  th e  rem arks m ade 
in m y speech last year, where I referred to  
a decision which your directors had come to 
based on th e  fact th a t  th e  gravel reserves a t  the 
Pato  mines were gradually  being exhausted, 
and th ey  had  th o u g h t i t  wise to  recom m end to 
you th a t  all fu tu re  earnings coming to  us through 
our large holding in  th e  P a to  Com pany should 
be conserved, so th a t ,  should o pportun ity  offer 
and on investigation  we decided to  acquire o ther 
gravel interests, e ith e r in  Colombia or elsewhere, 
we should have a  fund behind us which would 
enable us to  acquire and, if necessary, equip  any  
o ther p roperty . I  to ld  you a t  las t y e a r’s m eeting 
th a t we were th en  in  negotiation  w ith  owners in 
F rance an d  I ta ly  who had  extensive holdings in 
the  neighbourhood of our P a to  mines. As a  result 
of these negotiations we secured an  option  on 
qu ite  extensive gravel deposits, b u t I regret to  
have to  inform  you th a t  th e  prospecting work 
done has disclosed values which would no t have 
justified th e  acquisition of th e  properties. We 
have during th e  period under review  looked in to  
several o ther gravel properties, b u t have found 
no thing which, on the  reports subm itted , w arranted  
investigation .

W e have  therefore decided, subject to  your 
approval, to  exhaust th e  rem aining reserves of the 
P a to , which m ay  keep us going for a t  least another

year, and, when our reserves are exhausted, 
liqu idate  th e  com pany and d istribu te  to  you the  
cash reserves and realized value of our p lan t and 
equipm ent.

In  furtherance of the  policy which I have ju st 
indicated, your Board decided a t our last m eeting 
to  declare an  in terim  dividend of Is. 6d. per share, 
which will absorb profits am ounting to  ¿53,672 14s., 
m ade up of th e  balance to  th e  c red it of profit and 
loss as a t  Septem ber 30, 1929, th e  balance of 
¿9,499 being m ade up from curren t y ea r’s profits. 
D ividend w arran ts will be posted to  shareholders 
to-morrow.

I m ay m ention th a t, in  add ition  to  th e  small 
reserve of gravel rem aining, Mr. W atson, our 
m anager, is proposing to  carry  o u t some tests 
for redredging some of th e  old tailings, and it  is 
possible th a t  we m ay  earn a small revenue in 
hydraulicking some of th e  gravel benches on the 
property , though we are no t looking for any 
substan tia l revenue to  come from these  sources.

In  h is annual report of field operations to 
Septem ber 30, 1929, the  m anager, Mr. A. T. W atson, 
sta tes  th a t  1,922,945 cubic yards were dredged 
by P a to  No. 1 dredge, as com pared w ith  1,912,377 
cubic yards for th e  previous year, th e  gross value 
of th e  gold recovered being $438,789, averaging 
22-82 cents p e r cubic yard, against I486,913, 
averaging 25-46 cents, for th e  previous year, the  
average dep th  dredged being 33-42 feet, as against 
28-72 feet. Mr. W atson also sta te s  th a t  Pato  
No. 2 dredge dredged 1,482,161 cubic yards, as 
com pared w ith  1,140,425 for th e  previous year, 
th e  gross value of th e  gold recovered being $192,985, 
averaging 13-02 cents p er cubic yard, against 
$201,758, averaging 17-69 cents for th e  previous 
year, th e  average dep th  dredged being 27-93 feet, 
as against 24-23 feet. The field cost for bo th  
dredges for th e  year averaged 9-44 cents per cubic 
yard , as com pared w ith  11-13 cents for th e  previous 
year.

T he accounts for th e  P a to  Com pany for the  
year ended Septem ber 30, 1929, a fte r providing 
for ¿5,000 for depreciation  and ¿14,834 6s. for 
incom e-tax, show a profit of ¿40,140 14s. Id. 
Adding to  th is  th e  balance of ¿152,014 2s. 4d. 
from th e  previous account and deducting the  
d ividend paid  during th e  year a  to ta l of 
¿152,154 16s. 5d. is carried forward a t Septem ber 30,
1929.

As I have poin ted  ou t to  you a t  previous m eetings, 
th is  large carry-forward is no t represented by cash, 
b u t consists m ainly of profits invested in our 
power p lan t and equipm ent.

I now p ro p o se : “ T h at th e  directors’ report
and sta tem en t of accounts for th e  financial year 
to  Septem ber 30, 1929, be hereby received and 
ad o p ted ,” and I will ask Lord Brabourne to  second 
it. Before p u ttin g  th e  resolution I  shall be glad 
to  deal w ith  any  questions which you m ay wish to 
p u t to  me.

The resolution was p u t to  the  m eeting and  carried.
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A N G LO -O R IEN T A L  MINING C O RP O RA T IO N , LTD.
Directors : John  Howeson (Chairman), S ir W . D. H enry , Hon. L ionel H olland, R ichm ond Tem ple. 
Consulting Engineers : Y uba Associated Engineers. Secretary : 1). T. W aring. Office : 31 and 33,

B ishopsgate, London, E.C. 2. Formed 1928. Capital issued : ¿1,250,000.
Business : F inance  of and in vestm en t in  tin  m ining and  o th er v en tu res in  various p a r ts  of th e  world.

T he second ord inary  general m eeting  of th e  
Anglo-Oriental M ining C orporation, L td ., was held 
on M ay 22, a t  th e  Cannon S tree t H otel, E.C., 
Mr. John Howeson (Chairm an of th e  company) 
presiding.

T he Chairm an, in  m oving th e  adoption  of th e  
report and accounts for th e  y ear ended February  28 
last, s a id : A y ear ago I em phasised th e  grave con
sequences which m ust ensue if producers continued 
to  add, as th e y  w ere th en  adding, to  th e  w orld’s 
surplus stock of t in  and, although  I  w as able to  
ind ica te  th e  beginning of a  m ovem ent am ong 
producers tow ards sane and vigorous co-operation 
in  th e  comm on cause, i t  was n o t u n til th e  end of 
1929 th a t  our hopes were fulfilled and th e  first 
p ractical steps tak en  to  achieve th e  resu lts we have 
so long desired  and  have  w orked so strenuously  
to  b ring  about. I t  is encouraging to  learn  th a t  th e  
T in  P roducers’ Association should have ob tained  
th e  sup p o rt of producers rep resen ting  m ore th an  
70%  of th e  w orld’s o u tp u t of t in . Y et, while we 
m ay look forw ard w ith  every  confidence to  th e  
reduction  of surplus stocks to  a  figure th a t  will 
ensure a fa ir and  reasonable price for tin , th e  
p resen t situ a tio n  is serious and th e  need for 
expedition  is im perative. T he association needs, 
and, w ith  all th e  em phasis a t  m y com m and I  say 
th a t  i t  deserves, th e  firm and  unequivocal adherence 
of every  B ritish  producer.

U nder th e  deplorable conditions now obtaining, 
th e  policy of regu lation  of o u tp u t m ust for th e  
p resen t continue in  th e  forefront of th e  program m e 
of th e  T in  Producers’ Association. You will 
app rec ia te  th a t  research  work, although, indeed, 
m ost v ita lly  necessary to  th e  in d u stry — because our 
u ltim ate  ob jective m ust be  to  increase consum ption, 
n o t to  decrease p roduction— is alw ays slow to  
bring  tang ib le  results. You will also recognize 
th a t  i t  is difficult for an  in d u stry  th rea ten ed  w ith  
pauperism  and  consequent dem oralization  to  m ake 
available th e  su b stan tia l resources w ith o u t which 
such research  cannot be  efficiently undertaken . 
W e m ust, therefore, first proceed to  p u t our house 
in  order. W hy should th e  producers of t in  continue 
digging up and  sending to  m ark e t a tonnage  
definitely beyond th a t  which th e  world a t  present 
needs and  consum ers a re  w illing to  absorb ? Do 
th e  b las t furnaces continue to  w ork a t  full capacity  
w hen no m ore th a n  80%  of th e  m eta l th ey  produce 
is requ ired  ? W h at possible justification  can there  
be for squandering  exhaustib le  resources ? The 
th eo re tical law  of supply  and  dem and, of which 
so m uch is m ade, operates b ila tera lly  ; th e  ex ten t 
of th e  dem and is governed by th e  q u a n tity  which 
th e  tin-consum ing industries can utilize, b u t 
producers, alone, determ ine  th e  volum e of th e  
supplies th e y  choose to  dig up.

W e have  been producing collectively every 
m on th  500, som etim es 1,000 to n s of t in  in excess 
of th e  contem porary  dem ands, w hich add  so m uch 
m ore to  th e  a lready  excessive stocks, and so helps 
to  defer for a  still longer period th e  recovery of

which th e  in d u stry  stands in  such need. M oreover, 
th a t  re la tive ly  sm all q u a n tity  of surplus t in  
depreciates th e  selling value of th e  w orld’s o u tp u t 
and  you will recognize th a t  a dep recia tion  of as 
l ittle  as ¿10 p er to n  on one m o n th ’s p roduction  of
15.000 tons outw eighs th e  en tire  proceeds of
1.000 tons of e x tra  m etal. W hy should th a t  
u nw anted  t in  con tinue to  be produced, w hen every  
producer is penalised  by  its  p roduction  ? I  would 
rem ind  you th a t  th e  average life of a  t in  m ine is 
notoriously short, so th a t  dep le tion  or am ortization  
is a  serious fac to r in  our in d u stry . T ak ing  in to  
account am ortiza tion  of th e  original investm en t, 
which cannot be ignored unless th e  in v esto r is 
p repared to  regard  his cap ita l as lost (or to  calculate 
th a t  so m uch of each d iv idend  he receives is no t 
in  fact a d ividend, b u t m erely rep ay m en t of capital), 
i t  has been com puted th a t  th e  average all-in cost 
of th e  w orld’s p resen t o u tp u t of t in  is m ore th an  
¿180 p e r ton .

My excuse for enlarging on th is  su b ject is th a t  th e  
g reatest confusion ob ta ins in  regard  to  th is  v ita l 
question  of costs, due no d o u b t to  th e  fact th a t  
quo ted  costs generally  include only th e  actual 
costs a t  th e  m ine. T ake, for exam ple, th e  case of 
a M alayan producer whose m in ing  costs a re  s ta ted  
as ¿75 a  ton . If, as is m ost p robable , those  costs 
re la te  to  th e  concentra tes p roduced a t  th e  m ine, 
which we m ay  assum e to  assay  72%  tin , th e n  th e  
cost p e r to n  of t in  would be  ¿104. B u t th is  includes 
n e ith e r tran sp o rt and sm elting  charges nor the  
ex port tax , which, w ith  t in  a t  ¿150, will in  th e  
aggregate reduce th e  p rice  received for th e  m etal 
by  ¿30 a ton , or, if you prefer, increase th e  cost 
from  ¿104 to  ¿134 p e r to n  of m etal. E v en  th en  we 
still have overheads and  am ortiza tion  to  tak e  in to  
account. I t  is easy, th en , to  see th a t  m ining costs 
a t  th e  reasonably  low-sounding figure of ¿75 a 
to n  do n o t necessarily im ply  a  p rofit to  th e  producer 
w ith  t in  a t  its  p resen t price ; and  a lthough  a  num ber 
of th e  richer dredging propositions can and  do m ine 
th e ir  concen tra te  a t  a  cost m uch below  ¿70 a  ton , 
th e re  a re  also a g reat m any, even am ong the  
favoured a lluvial p roducers, for whom  so low a 
cost as ¿75 is en tire ly  o u t of th e  question.

T here  is also a good deal of idle ta lk  ab o u t high- 
cost and  low-cost producers, based upon  a  num ber 
of cardinal m isconceptions. W hile i t  is m ost often 
th e  case th a t  efficiency is ind ica ted  by  th e  low 
yardage costs, profits depend essentially  upon th e  
costs p er ton , so th a t  m an y  of th e  so-called low- 
cost producers (so-called because th e ir  profits 
m ake th e  best showing) a re  by  no m eans th e  m ost 
efficient, a lthough th e  inference th a t  th e y  are is 
indelib ly  fixed in  th e  m ind  of th e  casual com 
m enta to r. As, m oreover, th e  m ajo rity  of th e  alluvial 
areas now being  worked on a large scale and  w ith  
up-to -date  p lan ts a re  defin itely  low -grade— and 
th ese  undoub ted ly  con stitu te  th e  best-equipped 
and probably  n o t th e  least efficiently m anaged 
en terprises— it  follows th a t  th e ir  tonnage costs will 
substan tia lly  exceed th e  tonnage costs of m any  
of th e  older and  richer areas, desp ite  in  th e  la tte r
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case p lan t w h ich  m ay  b e  ou t o f d ate and perhaps 
no longer particu larly efficient in  operation. T hat, 
of course, is  in ev itab le , b u t  w hen  th e  essen tia l 
fa cts  are m isunderstood, i t  m ust ten d  to  injure th e  
w hole industry-.

T he prospect of any- m arked reduction  in  th e  
futu re of ton n age costs, w h ich  a lone bear an y  ju st  
relation to  price, is  therefore extrem ely  rem ote. 
I t  is  so  im portant to  d estroy  th e  illusion  th a t  
yardage costs are th e  standard for m easuring the  
profits of th e  in d ustry  th a t  I tru st you  w ill forgive  
th is  som ew hat len g th y  digression.

T he prevailing lack  o f appreciation in  th is  regard  
is  d irectly  responsible for th e  com plete m isunder
standing of th e  d evelop m en ts th a t h av e  occurred  
w ith in  th e  la st  year  or tw o  in  th e  B oliv ian  and  
N igerian  fields, and  so  induced  a h esita n cy  am ong  
a num ber of M alayan producers a t  a t im e  w hen th e  
situ ation  could h av e  been  rem edied m uch more 
easily- and  qu ick ly  th a n  m ay  n ow  b e th e  case. The  
tonn age costs o f  th e  principal producer in  B oliv ia , 
w ho is  also th e  largest ind ividual producer in  th e  
world, h av e  b een  so  enorm ously reduced by- 
accelerating o u tp u t th a t  th ese  particular m ines 
m ust now  b e included , a t  a n y  rate, am ong th e  
rela tively  low -cost producers, w-hile, thanks to  th e  
in troduction o f hydro-electric pow er and m odem  
m echanical p lant, th e  cost o f q u ite  a  considerable 
proportion o f  th e  N igerian  ou tp u t ranks a t  th e  
present t im e  w ith  th e  low est in  th e  w orld. T he  
to ta l eclipse o f th ese  fields, w hich  a t  one t im e  w as 
freely predicted a t  a  price o f  ¿200 a ton , has there
fore not m ateria lised even  w ith  t in  a t  ¿140.

A nd now , before I  finally  lea v e  th e  subject of 
regulation, le t  m e sa y  th a t  I can discern on ly  one  
altern ative to  th e  program m e o f th e  T in  P roducers’ 
A ssociation, and th a t  is  to  lea v e  m atters alone and  
so encourage each  producer to  pursue h is ow n  
course. W ith o u t a n y  check  upon over-production, 
stocks w ould con tinu e to  m ount up and p rices to  
fall u n til sufficient producers are tem porarily  
driven to  th e  w all. B u t th a t, le t  us m ake no m istake, 
would b e  a slow , hard and costly- process, and, 
m oreover, th is  m ethod of elim in atin g  th e  surplus 
producer could on ly  end, as i t  a lw ays h a s ended, 
in  a shortage of production , thu s stim ulating  
renew ed speculation , w h ich  w ould drive prices 
again to  dangerous h eigh ts, turn  consum ers’ 
m inds to  th e  finding o f su b stitu tes, and so work  
incalculable harm  to  all producers. S tab ility , the  
prim e need  o f th e  industry, would th en  b e  more 
rem ote th a n  ever.

In  regard to  th e  accounts you  w ill have observed  
th a t th e  n et profit for th e  year o f ¿96,465 represents, 
after deducting  th e  fixed preferential d ividend, 
earnings eq u iva len t to  approxim ately  15°0 on 
th e  Ordinarv cap ita l of th e  corporation. W e have, 
how ever, asked  von  to  approve on th is  occasion th e  
m odest d istribution  o f 3d. p er share to  th e  Ordinary 
shareholders, w hich absorbs ¿9 ,687, and en titles  
th e  Preference shareholders to  p articipate to  th e  
ex ten t of an additional p en n y per share, to  transfer
425,000 in  all to  reserves, and to  carry forward to  
n ex t accou n t ¿82,042, a  sum  th a t covers our 
liability- in  respect to  Preference d iv idend  for th e  
w hole of th e  y-ear 1930-31, and lea v es ¿22,000 over.

T h is concludes m y  d eta iled  rev iew  of th e  accounts, 
b u t in  v ie w  o f our param ount in terest in  London  
T in  Corporation, you  w ill perhaps w ish  m e to

enlarge a  l it t le  further upon th e  p o ten tia lities  of 
th a t particular business. London T in  Corporation  
is  th e  largest shareholder in  A ssocia ted  T in  M ines 
o f N igeria , a  consolidated  enterprise, capable of 
producing as m uch as 400  to n s a m onth , bu t still 
ab le to  m ake a profit on  h a lf  th a t ou tp u t, to  w hich  
b asis production is  a t  present b ein g  regulated. 
In  M alaya, L ondon T in  Corporation is  intim ately- 
identified  w ith  th e  A nglo-M alayan confederation  
of K inta  Valley- D redging com panies, and is  also  
associated  w ith  th e  w ell-know n allu v ia l group  
operating in  th e  R aw ang d istrict and elsew here. 
In  add ition , th e  corporation has a predom inating  
in terest in  th e  v ery  ex ten siv e  areas ow ned b y  
L ow er Perak T in  D redging, L td .. and has in terests  
of vary in g  proportions in  production  throughout 
th e  Federated  M alay S ta tes, Siam  and Burm a. 
T he corporation is  also a shareholder in  Con
solidated  T in  Sm elters.

I h ave le ft  Cornwall to  th e  la st, b ecause th e  
Cornish lode m ines, in  w h ich  London T in  Cor
p oration  h as a  n o t inconsiderable in terest, l iv e  in  
th e  p ast, as I  m ake n o  dou b t th e y  w ill again  in  th e  
future. L nder th e  ex is tin g  cond itions those m ines 
cannot b e profitab ly exp lo ited , and th e y  should  
therefore b e  regarded m erely  in  th e  lig h t o f reserves.

Perhaps i t  w ill save  tim e , and also prove m ore 
conven ient, if  I  refer now  to  th e  extraordinary  
m eetin g  w hich  has b een  convened  to  follow  
immediately- upon th e  term ination  o f th is  present 
m eeting. Our purpose in  calling th a t m eetin g  is  to  
ob ta in  your au th ority  to  increase th e  authorized  
O rdinary cap ita l o f th e  corporation b y  ¿'250,000. 
A lthough th e  n egotia tion s m entioned  in  th e  circular 
h ave n o t y e t  b een  carried to  a successfu l conclusion, 
and I  am  n o t a t  th e  m om ent a t  lib erty  to  refer 
to  them  more specifically , w e fe lt  th a t th e y  were 
l ik e ly  to  m ature a t an early d ate  and w ere therefore 
anxious to  avoid  sum m oning you  to  a tten d  a second  
m eetin g  a t  an in terval th a t w ill probably- n o t exceed  
a t  th e  m ost a  few  w eeks.

A nd now , in  conclusion, a b rief word on  th e  
present outlook. Our principal consum er, as you  
know , is  th e  tin p la te  industry. I t  is  therefore 
encouraging to  n o te  th a t th e  production o f tin p la te  
has m ore than  doubled since 1922. A d vertin g  to  
th e  m otor industry, it  is  worthy- of n o te  th a t th e  world 
registrations increased in  1929 b y  3,173,000 units, 
the  greatest yearly  increase since 1926 .

In  considering th e  p o te n tia l production and sale of 
cars in  A m erica, i t  is  w ell to  rem em ber th a t th e  
a ctiv e  life  o f a  car in  th a t country certa in ly  does n o t  
exceed  seven  years, and is  u sually  m uch  shorter— so  
th a t  a t  least 3 ,000,000 o f th e  24 ,000,000 m otor  
veh icles now  in  use in  th e  U n ited  S tates m ust be  
replaced every  year. T aking everyth in g  in to  con
sideration , th e  prospects of consum ption are b y  no  
m eans discouraging. A s to  production, th e  industry  
has had  its  lesson , for w hich  a very  h igh  price has 
been  paid.

T he Chairman concluded b y  m ov in g  th e  adoption  
of th e  report and accounts, and th e  p aym ent o f  th e  
div id en ds recom m ended.

T he m otion  w as carried unanim ously.
A t an extraordinary general m eetin g  w hich  

follow ed i t  w as unanim ously  resolved  : “  T hat th e  
cap ita l o f th e  com pany b e increased from  ¿1,500,000  
to  ¿1,750.000 b y  th e  creation  o f 1,000,000 new  
Ordinary shares o f 5s. each .”
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