
The Mining Magazine
Managing Director and Editor : W .  F. W h i t e .  Assistants ;  S t. J .  R. C. S h e p h e r d ,  A.R.S.M., D.I.C., F.G.S. ;

F. H i g h a m ,  A.R.S.M., M.Sc., F.G.S.

P u b l i s h e d  o n  the 15th o f  each m o n t h  b y  M i n i n g  P u b l i c a t i o n s ,  L i m i t e d ,  

a t  S a l i s b u r y  H o u s e ,  L o n d o n ,  E.C. 2.
Telephone : Metropolitan 8938.

Branch Offices [ New York : Amer. Inst. M. & M.E. 
Chicago : 360, N. Michigan Blvd.

Telegraphic Address : Oligoclase. Codes: M cNeill, both Editions, & Bentley.
Subscription -I }T25; Pe r a " num ’ including postage.

I U.S.A., §3 p e r  annum , includ ing  p ostage

Vol. XLV111. No. 5. LO N D O N , MAY, 1933. PR I OF
O N E  SH ILL IN G

C O N T E N T S
PA G E

E d it o r ia l

Notes ........................................................ 258
“ Power Plants on Metal M ines” ; New Museum as 

Heme for World Economic Conference; M etro
politan-Vickers Engineers in R u ssia ; Anglo-Persian 
Oil A greem ent; Kenya Goldfield Decision ; New 
Principal of Camborne School of Mines ; Institution 
Annual Dinner.

Toronto ...................................................  291
Porcupine ; K irkland Lake ; Other O ntario Goldfields ; 

Sudbury ; North-W estern Quebec ; Manitoba ; 
Canadian In stitu te ’s Annual Convention.

V ancouver................................................. 293
Sheep Creek ; Boundary ; Nelson ; E ast Kootenay ;

Bridge River ; Coast.

Drill Steel ...............................................  259 P e r s o n a l
The paper read a t the April m eeting of the Institution 

is reviewed.

British S tandard Sieves........................ 261
The publication by the British S tandards Institution 

of the new sieve specifications is made the occasion 
for a further discussion of this subject.

R e v ie w  o f  M i n i n g ..................................  262

295

A r t i c l e s

New Guinea ......... Arthur Dickinson 265
A description of developments in New Guinea, with 

particular reference to  the properties held by New 
Guinea Goldfields, Ltd.

Generation of Power a t the Lake 
View and Star Mine 

W . R. Degenhardt 277
A comparison between the cost of power as now produced 

and as previously purchased.

The Application of Mechanical 
Excavators in Mining 

W . E. Sinclair 279
A review of recent progress and advance in excavator 

equipment and in the methods of application.

A New Thickener 
D. Campbell Mackenzie 285

The author describes a plant for the continuous thickening 
of sludge th a t is now undergoing tests in this country.

N e w s  L e t t e r s

Johannesburg ........................................  287
Aerial Surveys ; W itpoortje Gap ; Neuras Goldfields ; 

Miners’ Training ; W itw atersrand System ; N orthern 
T ransvaa l; Klerksdorp G eology; Expansion a t 
Randfontein ; New Mill.

B risb an e ...................................................  289
Mount Isa Production ; M ount Morgan Progress ; An 

Interesting Mine ; Lolworth Creek Gold ; Cloncurry 
Copper ; M ount Coolon Operations ; Oil from C oal;
Oil in Victoria ; Broken Hill Proprietary ; Coolgardie 
Low-Grade Ores ; New Zealand.

Ipoh 290
Restriction ; Sale of Quotas.

T r a d e  P a r a g r a p h s  ....................................... 296
The Riley R ip B it ...............................................  296
Leitz In teg ra ting  Stage .................................... 297
H olm an Bros. R o to m il l ...................................... 298
Modave D ust A r r e s te r ........................................  298

M e t a l  M a r k e t s  ............................................... 299

S t a t i s t i c s  o f  P r o d u c t i o n  .....................  301

P r i c e s  o f  C h e m i c a l s ....................................  303

S h a r e  Q u o t a t i o n s  .........................................  304

M i n i n g  D i g e s t

B ucket D re d g in g .................... J . S. Whittaker 305
V entilation  .............................  D. Harrington 311
The Dragline in Alluvial Mining

W. F . Boericke 314 
The Cracow Goldfield, Queensland

Dr. Loftus H ills 315 
X an th a tes  and F lo tation  . .  S. Power Warren 3 \7  
Settling Velocities   W . W. Ruhey 317

S h o r t  N o t i c e s  .................................................  317

R e c e n t  P a t e n t s  P u b l i s h e d  ..................  318

N e w  B o o k s ,  P a m p h l e t s ,  e t c ...................  318

C o m p a n y  R e p o r t s  .......................................... 319
Brakpan Mines ; Daggafontein Mines ; Globe and Phoenix; 

Idris Hydraulic Tin ; Mason and Barry ; Ooregum Gold Mining ; 
Oroville Dredging ; South Bukeru Areas ; Springs Mines ; Sungei 
K inta Tin D redging; Tharsis Sulphur and C opper; Tongkah 
H arbour Tin ; Waihi Gold ; W est Springs.

D i v i d e n d s  D e c l a r e d  ..................................  320

N e w  C o m p a n i e s  R e g i s t e r e d ..................  320

5—3 257



E D IT O R IA L
AN addition to  their increasing list of 

standard text-books has been made 
by Mining Publications, L td., proprietors 
of T h e  M i n i n g  M a g a z i n e .  Mr. F. A. W. 
Thom ae’s “ Power P lan ts on M etal Mines,” 
which appears this m onth, presents a useful 
assembly of d a ta  on power plants, such as is 
required for the conduct of mining operations 
of various kinds in different parts of the 
world.

TH E new building in South Kensington 
th a t is to  house the Museum of 

Practical Geology and the Geological Survey 
of Great Britain is approaching completion, 
bu t it  is not to  be used at first for the 
purpose for which it is intended, since the 
authorities have decided th a t it is of a size 
and dignity fitting for the assembly of the 
delegates to  the W orld Economic Conference. 
Having regard to the age-old rivalry between 
pure and economic geologists, this “ house 
warming ” is not w ithout its humour.

AS far back as March, 1930, reference was 
made in the M a g a z i n e  to  the inadvis

ability  of American engineers working in 
Russia, mainly on ethical grounds, a view 
which was subsequently supported by the 
American press for reasons of personal safety. 
The unfortunate experience of the Metro- 
politan-Vickers engineers has brought this 
home to those in this country in a way 
nothing else could have done and it 
occasioned no surprise th a t the action of the 
U.S.S.R. should be condemned at the dinner 
of the Institution.

EARLY this m onth it was announced 
th a t a new agreement had been con

cluded between the Anglo-Persian Oil Com
pany and the Persian authorities. Full 
details of the conditions attached to the 
granting of the new concession are not to 
be published until they have been ratified 
by the Persian Medjliss, bu t it is understood 
th a t the company has agreed to  give up 
certain portions of its concession th a t 
cannot be worked immediately, to  pay 
additional royalties and a larger am ount of 
its profits to  the Persian Government, to 
relinquish its sole right to  instal pipelines, 
and to  guarantee exchange losses on pay
m ents to  the authorities.

T H E  Colonial Office sta ted  early this 
m onth th a t the recommendations of 

Sir Albert Kitson in his report on the 
application of Tanganyika Concessions, Ltd., 
for an exclusive prospecting licence over an 
area of approxim ately 5,900 square miles 
have been accepted by the Government of 
Kenya and the Secretary of State for the 
Colonies. The report was reviewed in the 
M a g a z i n e  for February last and of the two 
areas there m entioned th a t were to be 
thrown open to  general prospecting that 
embracing the Gori goldfield is to be opened 
on June 1 . Plans with respect to  the second 
area, covering the westward and south- 
westward extension of the Kakam ega field, 
are to  be announced in due course. Mean
while, Tanganyika Concessions, Ltd., is 
to tender for one of the other three areas 
m entioned in the report.

IM PENDING changes in the direction of 
the Camborne School of Mines were 

referred to  in the M a g a z i n e  in March. 
The appointm ent of Major H. Standish 
Ball as principal is now announced. The 
new principal received his early training at 
the South African School of Mines and 
Technology, now the Witwatersrand 
University, where he was awarded a research 
fellowship and the gold medal of the Trans
vaal Chamber of Mines. Post-graduate 
research took him to the McGill University, 
of which he was awarded the M.Sc. degree. 
Major Ball’s professional work before the 
W ar—in which he served w ith distinction 
in the Royal Engineers, being mentioned 
four times in despatches and receiving the 
O .B.E.—was with the R and Mines group 
in various capacities. After the War he 
was associated w ith the François Cementation 
Company for a tim e before proceeding to the 
Trinidad oilfield. A period of reporting 
work in Canada intervened and he then 
returned to South Africa as chief surveyor 
and acting m anager of the Sub Nigel, 
leaving this work to return  to  oilfield practice, 
this tim e in Venezuela, where he was engaged 
until recently as the resident managing 
director of his company. It will be evident 
from this brief review th a t the new principal 
is a m an of wide experience and the school 
is to be congratulated on the appointm ent.
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THE annual dinner of the Institu tion of 
Mining and Metallurgy, held on 

April 26, a t Grosvenor House, Park Lane, 
was well attended. In proposing the toast 
of the Institution Sir Hugh O ’Neill, who has 
been closely connected with the profession 
for some years, naturally  referred at some 
length to the gold-mining industry, which 
he felt was a legitimate business it properly 
carried on, especially as a larger output of the 
precious m etal was likely to solve m anv of 
the difficulties facing the world. Dr. Sydney 
Smith, the president, lately returned from 
Canada, where he has represented the 
Institution at the Canadian In stitu te ’s 
Annual Convention—reference to which is 
made by our Toronto Correspondent in his 
letter in this issue—responded and, in 
expressing the hope for better times for the 
base-metal miners, was equally anxious 
that the good time for gold should continue. 
He recalled th a t in his presidential address 
a year ago he had suggested tha t a review 
of our resources of individuals was 
necessary, as so much experience was waiting 
to be used, and he believed th a t this was 
wanted more than  ever a t the present time. 
Speaking of his experiences in Canada, Dr. 
Smith was enthusiastic as to his welcome and 
as to the large and well-attended meetings, 
always held in an atmosphere of loyalty. 
Returning to a discussion of present-day con
ditions, Dr. Smith, rejoicing to see so many 
representatives of the other professions 
present, pleaded for a greater degree of co
operation with other professional bodies. 
The toast of the guests was proposed by 
Mr. G. W. Gray, who referred to  the time- 
honoured partnership of the miner and the 
“ adventurer ” and expressed his pleasure 
at seeing so many representatives of their 
partners present. He welcomed the guests 
representing kindred professions, referring 
specifically to  Sir Murdoch MacDonald, 
president of the Institution of Civil 
Engineers, and to Major-General R. N. 
Harvey, as representing the m ilitary 
engineers. Finally7 Mr. Gray said he felt tha t 
he voiced the opinion of all present when he 
condemned the action of the Soviet Govern
ment in Russia with regard to the Metro- 
politan-Vickers employees. Engineers were, 
he felt, above all citizens of the world and 
such conduct as th a t of which they had been 
accused was absurdly impossible. I t is 
hardly necessary to  add th a t Mr. Gray’s 
views met with general acceptance.

D rill Steel
Of the many7 subjects th a t might be chosen 

for discussion by7 mining engineers there is, 
perhaps, none of such general interest as 
th a t of drill steel, its composition and its 
handling, both above and below ground. 
To m any engineers, particularly those on 
smaller mines, the refinements of heat- 
treatm ent and the niceties of small differences 
in composition mean little or nothing, all 
th a t such operators require being a depend
able tool for rock breaking and one th a t will 
stand rough usage in the hands of the 
unskilled or partially-trained artisan. As 
all ore m ust be broken, however, all mining 
men are interested in steel and th a t the 
subject was welcome to them was borne out 
by the attendance a t the April meeting of 
the Institution, when Dr. W. H. Hatfield, 
Director of the Brown-Firth Research 
Laboratories, introduced his paper “ Drill 
Steels for Mining Purposes.”

The author has attem pted to trea t the 
m atter from all possible angles. First 
he reviews the mechanism of the operation 
of drilling, describing the nature of the tool 
and the m anner of its operation. He then 
discusses the steels actually used, the 
characteristics they7 should possess, as well 
as those obtained under operating conditions, 
and touches on the metallography7. Next 
he sets out his own experience of troubles 
and defects and concludes by a consideration 
of other steels which might be employed and 
a review of the methods used in the m anu
facture of hollow bars. Taking these points 
in turn, although Dr. Hatfield was probably 
correct in endeavouring to present a complete 
exposition of the subject and in opening his 
paper by a restatem ent of the problem of 
drilling was im parting a fullness to it, 
the second part, th a t dealing with the steel 
employed and its treatm ent, was doubtless 
of greater interest to the practising engineer.

The varying requirements of engineers on 
different mines m ust be obvious. On a small 
mine there are frequently no means for 
treating the steel as it should be treated, 
all th a t is required being reliability and 
a capacity to stand up to rough handling. 
On a large mine, however—a Rand mine, 
for example—there are a t hand the means for 
caring for the steel as the maker would like 
it to be cared for. It is evident, therefore, 
th a t Dr. Hatfield’s discussion of this part of 
his paper will to the average mining man 
appear somewhat idealistic. It is, in fact, 
the m aker’s view, or, better, the view of the
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m etallurgist, who naturally  dislikes to  see 
good m aterial badly handled. His exposition 
of correct treatm en t is thorough, bu t can 
obviously only appeal to  the practical miner 
in such varying degree as he will have the 
means to carry out the au tho r’s recom
mendations. For example, Dr. Hatfield 
pleads th a t the drill rod itself should be 
just as carefully trea ted  as the “ business 
end ”—the bit. Such a recommendation 
can only be carried out by the operator on 
a large, well-organized property, the small 
mine worker being usually content— 
perforce—to see th a t the “ business e n d ” 
is properly made and tempered. As to  the 
composition of the steel, although refinement 
will appeal to  the m etallurgist, who feels 
quite sure th a t the m aterial commonly used 
is not necessarily the best th a t could be used 
for the purpose, the practising mining 
engineer calls for a combination of two things 
only—cheapness plus reliability.

There is one point th a t the author appears 
to  have driven well home and th a t is the 
importance of the m anner of m anufacture 
of the central hole in the hollow steel now 
in almost general use. Corrosion fatigue 
m ay be a vague term —even, apparently, 
to  metallurgists—but a t least it does define 
a cause of failures in hollow drill-steels and 
a reason for the care taken by present-day 
m anufacturers in the preparation of the 
central hole. Here again it m ight be felt 
th a t the refinements of m anufacture and 
the composition of the hole lining could be 
left to the metallurgists, all the mining man 
will require to  know being th a t his steel 
will have a smooth core lined w ith a m etal 
not likely to  crack and well able to  w ith
stand corrosion. Discussing failures, the 
author rem arks th a t most of these are due 
to  fatigue or wear. A drill kept in use after 
it has become blunt is subject to  more severe 
im pact and has little penetrating effect, 
which leads to  unnecessary breakages caused 
by the waves of stress set up in the drill. 
Again, heat treatm ent or annealing of the 
whole bar is recommended, a m atter which 
can be left to  those able to carry out such 
a course. Brittleness through overheating in 
forging or hardening is another cause of 
failure, while a wrongly-shaped tool m ay 
be a fruitful cause of trouble, especially 
where any re-entrant angles are incorporated 
in its design. Finally there m ay be initial 
faults in the  m anufactured bar, a cause of 
failure which is, however, comparatively 
rare. The discussion of other available steels 
comes at the end of the au thor’s paper.

The average mining m an, while agreeing 
th a t his present steel m ay not be the best 
the m anufacturer can supply, will doubtless 
w ant convincing th a t any new steel offered 
will improve upon it. He w ants a steel that 
will respond readily to routine treatment, 
th a t is reliable, and th a t is reasonable in 
price. The tungsten, molybdenum, and other 
alloy steels can, in his opinion, wait until 
they are proved.

Dr. Hatfield was, in the absence in Canada 
of the president, Dr. Sydney Smith, intro
duced by Professor Sir H arold Carpenter, 
who took the chair a t the meeting. The 
author in his opening rem arks illustrated 
by means of lantern slides the main points 
of his paper, emphasizing the two which have 
already been stressed— i.e., th a t a plain carbon 
steel was w hat the miner evidently wanted 
and th a t such a steel should be treated in 
a specified way, bu t it should be realized 
th a t this was not the best th a t the metal
lurgist could do for him. The discussion was 
opened by Dr. Cullen and he was followed by 
Mr. F. W. Harbord, who referred to the 
findings of the Johannesburg Commission 
on drill steels, although Mr. C. B. Brodigan, 
who came next, pointed out th a t this com
mission sat in the days of solid steels and 
hand drills. Mr. Brodigan felt th a t the 
author had been somewhat unkind to the 
larger mines, where the  shank and drill 
rod were as carefully tended as the bit, 
although such an ideal system  was perhaps 
not universally applicable. Dr. Desch 
and Mr. Jennings, who followed, referred 
to work w ith similar steels in coal- 
cutting machines and boring-tool bits, but 
Professor J. G. Lawn, returning to the 
mining m an’s point of view, suggested to the 
author th a t w hat was w anted was not 
a general drill steel, bu t a series of steels. 
The main point, Professor Lawn thought, was 
th a t all steels should be sent out with full 
particulars of how they should be treated 
and then  the m anufacturer would find that 
they would be carefully handled. As it was 
treatm ent was left largely to  the engineer 
and could never be uniform. At this stage 
Mr. E. F. Law contributed a humorous 
interlude on razor-blades as an example of 
fatigue in m etals, while Mr. G. D. Baker, 
who followed, described the process of hot 
milling as applied to  drill sharpening. After 
further rem arks by Mr. A. J. Bensusan 
and Mr. Sargeant, representing Sir Robert 
Hadfield, the author replied to  some of the 
points th a t had been raised, although these 
were so numerous th a t his main reply is
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reserved. I t  was a compliment to  the author 
that his was the only paper and th a t 
its presentation and discussion profitably 
occupied all the available time.

B ritish  Standard Sieves
A review of the m any difficulties in the 

way of the standardization of sieve sizes 
appeared in these columns in September,
1930, while the subject was again examined 
in June, 1931, when it had become perfectly 
plain tha t the day of the old I.M.M. series 
was over. I t  will be recalled th a t in its 
annual report issued in May, 1931, the 
council of the Institu tion announced th a t 
it had decided to  discard the I.M.M. series 
of sieves and to adopt the new B.E.S.A. 
series—th a t of the British Engineering 
Standards Association, as it then was. This 
is the specification th a t has now been issued 
by the British Standards Institu tion and its 
issue means so much th a t it seems worth 
while to return  to  the subject.

Although the I.M.M. series has now almost 
become a thing of the past and with it its 
outstanding advantages, it is, perhaps, fitting 
that these advantages should be recapitu
lated. This series of sieves, which has been 
available since 1907, measures the aperture 
in terms of the inch, each successive member 
being a round fraction of the unit, and thus 
it had the im portant advantage th a t the mesh 
figure was an exact measure of the aperture. 
To quote an example previously given, the 
20-mesh screen had 20 apertures and 20 wires 
to the inch, each aperture being, therefore, 
tVfh of an inch. This plan, of course, had 
the definite disadvantage of seriously limiting 
the available screen area, a serious fault in 
commercial work, so th a t when the selection 
of a new series arose a new specification was 
prepared by the two delegates of the In stitu 
tion on the B.E.S.A. Committee examining 
the question. In preparing this new series, 
fully reviewed in the M a g a z in e  for June,
1931, it was realized th a t screening area 
would have to be increased and tha t 
additional sizes would have to be allowed 
for, but an a ttem pt to  preserve a definite 
relationship between mesh-number and 
product-size was eminently successful. 
Nevertheless it was resolved to scrap this 
new series with the old for the sake of 
uniformity and the standard series of which 
the specification has just been issued proposes 
apertures equal to those of the United 
States Bureau of Standards sieves and of the

same range. The wire gauges of this country, 
however, and the wire-weaving conventions 
employed here differ from the American and 
consequently the mesh numbers of the two 
series cannot be the same. In  other words, 
the step towards uniform ity has been only 
partially  successful. For this reason the 
loss of the I.M.M. sieve with its sensible 
relationship of mesh-size to product-size is 
more difficult to  bear, for m anufacturers in 
this country had grown used to it and it was 
in standard use in m any parts of the world. 
W hether the new B.S. sieves will bring work 
to this country and its m anufacturers or 
whether they will become widely used 
remains to be seen, bu t it is difficult not to 
feel th a t more and more people will use, not 
the B.S. sieves or even the U.S. Bureau 
sieves, bu t the Tyler series, so widely 
employed on the American continent. This 
series, already well-tried, has a selling 
organization firmly established behind it, so 
th a t the new B.S. sieves have a long and 
hard row to hoe.

Certain features of the B.S. specification 
m ay be detailed here. To meet the demands 
of industry it has been found necessary to 
include two series of woven-wire sieving 
m aterials characterized by (1) the clear mesh 
or aperture dimension expressed in inches 
and (2) the number of meshes per linear 
inch. In  addition, provision has been made 
for two or more sizes of wire in the coarser 
meshes, which has made it necessary to 
include the wire sizes in the designation or 
B.S. number—that is, either the aperture 
dimension and the S.W.G. (or diameter of 
the wire) or the number of meshes per linear 
inch and the S.W.G. of the wire, the use 
of S.W.G. numbers and the specification of 
mesh-numbers rendering the progression of 
the sieve series somewhat less uniform than 
it m ight have been had special wire sizes and 
odd counts been adopted. As regards per
forated plates, it  has only been found 
possible to standardize with those having 
round holes staggered at 60°. The materials 
used in manufacture cannot be standardized, 
bu t it is pointed out th a t steel wire up to 
90 mesh, copper wire up to  100 mesh, brass 
wire up to 200 mesh, and phosphor bronze 
wire up to  300 mesh are usually stocked by 
makers. At the present stage it is impractic
able to  lay down tolerances for standard 
sizes, bu t the British Standards Institution 
invites co-operation of both manufacturers 
and users in this m atter, hoping to  be able 
to revise the specification after one or two 
years’ experience has been gained.
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Introduction.—The m ost im portant event 

of the past m onth has been the reimposition 
of the ban on gold exports by  President 
Roosevelt after a modification of only a 
fortnight. The resultant devaluation of the 
dollar has created a general weakness in the 
gold currencies and it is expected th a t 
stabilization will form one of the main 
topics a t the W orld Economic Conference, 
which is to meet in London on June 12, 
although the lines along which the vexed 
question of W ar Debts is to  be settled have 
still to be determined. W hilst the Budget 
has been presented during the past m onth, 
it contained nothing of outstanding im port
ance. Base m etals have generally improved, 
following the lead of tin, which has advanced 
m arkedly in price since the quota for the 
14 m onths ending August, 1934, has been 
fixed at 33-J-% of the 1929 standard, 
particularly as the world visible supplies 
have shown a m aterial decrease. The position 
of copper is less settled, however, as inflation 
in the United States m ay postpone the 
proposed closing of the mines there.

Transvaal.—The output of gold on the 
R and for April was 845,099 oz. and in outside 
districts 49,998 oz., making a to tal of 
895,097 oz., as compared with 946,863 oz. 
in March. The num ber of natives employed 
in the gold mines at the end of April totalled 
225,279, as compared with 223,490 at the 
end of March.

The reports of the Rand mining companies 
covering the three m onths to March 31 show 
th a t the general practice has been to calculate 
payable development footages as formerly 
and not so as to include the lower values 
now payable a t the enhanced price of gold. 
Mining profits are generally much higher, 
but there has been a steady decline in the 
yield-per-ton figure since the industry’s 
policy in regard to low-grade ore working 
has been declared, while the drop in develop
m ent footages has shown th a t efforts are 
largely concentrated on exploiting low-grade 
ore. The report of the Modderfontein East, 
Ltd., states th a t application has been made 
to the Government to lease approxim ately 
625 claims adjoining the com pany’s eastern 
bou n d ary ; later news is to the effect tha t 
this has been accepted. There have been 
good developments on the Sub Nigel, while 
that com pany’s newly-acquired lease area on 
the farm Grootfontein was penetrated at 
two points from 28 E ast cross-cut N orth.

Two companies, E ast Geduld Mines and 
Grootvlei Proprietary  Mines, announced last 
m onth th a t they proposed to raise additional 
capital for shaft-sinking purposes. The 
directors of E ast Geduld Mines decided to 
proceed im m ediately w ith the sinking of a 
second vertical shaft and for this purpose 
the capital of the com pany has been increased 
by 240,000 ordinary ¿1 shares to £1,800,000, 
the new shares to be subscribed for and 
issued as required. For sinking a vertical 
shaft on the Grootvlei property the directors 
have decided to issue a to ta l of 550,000 new 
shares, which will be subscribed for by the 
Union Corporation and its associates.

At the annual meeting of Simmer and Jack 
Mines, L td., it was announced th a t it had 
been decided to effect certain alterations and 
additions to the reduction p lant in order to 
bring its norm al capacity up to  85,000 tons 
per m onth.

Arrangements have been made for 
unwatering the bottom  levels of the Rose 
Deep mine and for further equipping the 
incline shaft, while application has been 
made for 129 claims south of the present 
boundary and an arrangem ent made with 
the East Rand Proprietary whereby the 
Rose Deep would acquire 98 claims, which 
would allow of the lateral extension 
of development from the Lohse incline 
shaft.

The New Steyn E sta te  Gold Mines, Ltd., 
is to acquire the property and plant of the 
old Roodepoort U nited mine and lease 
additional ground to the east. A new shaft 
is to be sunk, while the old ones will be 
reopened to advance development.

The proposed capital reduction of the East 
Rand Consolidated, announced last month 
in the M a g a z i n e , has been confirmed by the 
Court.

The accounts of the R and Selection 
Corporation, L td., for the year to September 
30 last, show a profit of £150,365, which, 
added to £92,528 brought in, gave an avail
able to ta l of £242,893. Of this £150,000 has 
been transferred to a special reserve against 
exchange fluctuations and the balance of 
£92,893 carried forward.

Southern R hodesia.—The output of gold 
from Southern Rhodesia during March was 
49,929 oz., as compared w ith 47,661 oz. for 
the previous m onth and 47,239 oz. for 
March, 1932. O ther ou tpu ts for March were : 
Silver, 8,442 oz. ; coal, 37,398 tons ; chrome 
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ore, 2,486 tons ; asbestos, 2,256 tons ; tin,
1 ton ; iron pyrites, 1,052 tons.

The action between the Globe and Phcenix 
Gold Mining Company and the Rhodesian 
Corporation was settled last m onth in favour 
of the former company, the Court holding 
the case to be not proven.” An appeal is 
to be made.

Northern Rhodesia.—During the three 
months ended March 31 last the Roan 
Antelope mined and milled 441,700 short 
tons of ore averaging 3-70% copper and 
produced 9,823 long tons of blister copper at 
a total cost, excluding debenture interest 
and depreciation, of £21 16s. 4d. per long 
ton. Appended to the report is an estim ated 
revenue and expenditure account covering 
the nine m onths to March 31 last, which 
shows a surplus over working expenditure 
of £211,589. This figure is reduced to 
£114,769, after allowing for quota paym ents 
to the Rhodesian Selection Trust and for 
debenture interest, and is subject to deprecia
tion and taxation.

The report of Mufulira Copper Mines, Ltd., 
for 1932 shows th a t the share capital has 
been increased to £825,563 12s. by the issue 
of a further 25,000 shares a t £1 per share to 
Rhodesian Selection Trust, L td., Rhokana 
Corporation, L td., and the British South 
Africa Company. The plant has been kept in 
good order, while 48,881 dry  short tons of 
stock pile ore were sold during the year to 
the Rhokana Corporation.

The N orth Charterland inquiry was 
reopened on May 10 .

Gold Coast.—The Ashanti Goldhelds 
Corporation announced last m onth th a t the 
Cote d ’Or reef in the main cross-cut on 
No. 11 level averaged 9 ft. in w idth and 
assayed 68 dwt. Further advice as to 
developments on this level was contained in 
the April return, where it was stated that 
the same reef in cross-cut No. 1 S.W. averaged 
7 ft. in w idth and assayed 145 dwt.

The report of Bibiani (1927), Ltd., for the 
year to September 30 last shows th a t the 
new power plant is now running, the trea t
ment plant completed, and test runs being 
made. I t  will be recalled tha t the capital 
of the company was increased to £400,000 
in January  last, the issued capital a t the 
end of March being £397,961. Development 
work on No. 3 level north has proved a fairly 
continuous run of values for about 670 ft. 
and this ore appears to have been located on 
Nos. 2 and 4 levels. This work is held to 
indicate about 100,000 tons of “ highly

probable ” ore, which, added to the reserves 
at the end of the previous year, gives a to tal of
290.000 tons of highly probable ore assaying 
10-5 dwt. per ton. Later advice, contained 
in a progress report issued early this m onth, 
shows th a t No. 4 shaft is now equipped for 
hauling purposes, while 30 ft. of reef exposed 
on No. 4 level showed the first 25 ft. to assay 
23 dwt. per ton. The new plant is said to 
be operating satisfactorily.

At an extraordinary meeting of the 
Anfargah Gold Mines and Finance held last 
month the resolutions involving the voluntary 
winding up of the company and the distribu
tion of its assets were approved.

Shareholders of Ariston Gold Mines (1929) 
were informed last m onth th a t the concreting 
of the Alpha shaft in the Anfargah section 
had been completed and timbering to the 
lower levels was in hand.

It was announced last month that the 
Central W assau Gold Mines had increased 
its capital to £150,000 by the creation of
500.000 2s. ordinary shares.

Kenya.—A progress report has been 
issued by Sir Robert Williams and Co. 
covering work on the Eldoret Mining 
Syndicate’s properties on the Kakamega 
goldfield. The work of investigation has 
been in progress since April, 1932, and has 
involved the detailed examination of a large 
number of properties covering a considerable 
area. Up to the present no mining work has 
been done below water level, diamond drills 
being used for the deeper exploration. 
Results to date are held to be so promising 
tha t the option over the syndicate’s properties 
has been extended for a further year, to the 
end of April, 1934. As a result of the applica
tion of Tanganyika Concessions, Ltd., for 
an exclusive prospecting licence over about 
5,900 square miles of Kavirondo Territory, 
the company has been offered rights over one 
of three areas and will probably select one of 
1,550 square miles in which gold is known to 
occur and where there are held to be distinct 
possibilities of extensive dredging areas.

Australia.—The Mines Departm ent of 
W estern Australia announced last month 
tha t the W estern Mining Corporation had 
undertaken to prospect aerially, geophysic
ally, and otherwise until it has located definite 
areas worthy of closer investigation. Should 
such discoveries be made the company will 
be granted concessions.

A statem ent issued by the Great Boulder 
Proprietary Mines, Ltd., last m onth an
nounced th a t a provisional offer for the
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purchase of the com pany’s properties by  the 
Lake View and S tar com pany had been 
refused.

New G uinea.—The report of New Guinea 
Goldfields, Ltd., for the year to September 30 
last shows th a t a  modified flow-sheet for the 
Golden Ridges p lan t promises good results 
and sufficient additional cyanide tanks have 
been ordered to enable 4,500 tons of ore to be 
treated  monthly. U ntil these are installed 
the p lant is expected to  trea t about 1,100 
tons m onthly a t an estim ated profit of 
£7,000. Development on the Edie lodes 
continues to show favourable results, while 
the report of the consulting engineers states 
th a t the alluvial leases worked since February, 
1932, had yielded a working profit of £84,906 
(Australian currency).

Korea. — Shareholders of the Chosen 
Corporation, L td., were informed last m onth 
th a t the ore reserves of the Great Nurupi 
mine were 123,000 tons, averaging 6-16 dwt., 
as compared w ith 101,958 tons, averaging
6-35 dwt., a t March 31, 1932. In addition 
there were 22,000 tons assaying 3 dwt. in 
value, which will be payable under present 
conditions. Ten additional stam ps are to  be 
brought into operation a t the mill. On the 
E ast N urupi mine there were estim ated to 
be 5,000 tons of ore, assaying 5-5 dwt. 
per ton.

B razil.—The directors of the Itab ira  
Iron Ore Company propose to reduce the 
capital from £2,000,000 to £650,000 by 
writing off 18s. of each ordinary share and 
to consolidate the new 2s. shares into £1 
shares, while the preference arrears are to  be 
cancelled and the shares to become ordinary 
shares. After the reduction has been 
approved the capital will be restored to 
£2,000,000. I t  is proposed to issue 63,500 
of the 100,000 7% new preference shares 
which are to  be created.

Spain.—The accounts of the Rio T into 
Company for 1932 show a trading profit of 
£376,293. After making allowances for 
adm inistration costs, interest, and other 
items and adding sundry credits there was 
a credit balance of £58,515, which added to 
the sum brought in gave an available to ta l 
of £461,818. Preference dividends absorbed 
£81,250, leaving £380,568 to be carried 
forward.

Yugoslavia.—The report of Trepca Mines, 
L td., for the three m onths to  March 31 last 
shows th a t 132,436 tons of ore was treated, 
producing 14,247 tons of lead concentrates 
and 20,162 tons of zinc concentrates. The

estim ated revenue for the quarter was 
£147,992 and the working cost £91,957.

Cornw all.—The report of Tehidy 
Minerals, L td., for 1932 shows a profit of 
£5,974, increasing the credit balance brought 
in to  £10,983. A dividend of 4Jd. per share 
absorbed £5,513, leaving £5,470 to be 
carried forward.

C entral M ining and Investm ent 
C orporation.—The accounts of the Central 
Mining and Investm ent Corporation, Ltd., 
for 1932 show a profit of £515,598, as com
pared w ith £445,553 for the previous year, 
which added to the sum brought in gave an 
available to ta l of £644,418. A dividend of 
12s. per share, against 6s. for 1931, will 
absorb £255,000, while £200,901 has been 
transferred to  reserve. A fter m aking other 
allowances, there was a balance of £168,972 
to  be carried forward.

Anglo A m erican  C orporation of South 
A frica.—The report of the Anglo American 
Corporation of South Africa for 1932 shows a 
profit of £120,324, which added to  the sum 
brought in gave a to ta l of £218,922. After 
m aking allowances for taxation, £218,302 
was carried forward. The company’s 
revenue, although showing an improvement 
over th a t of the previous year, continues to 
reflect the depression in the diamond and 
base-m etal industries.

London Tin C orporation .—For the year 
to September 30, 1932, the net income of 
the London Tin Corporation was £104,847, 
against £47,082 in the previous year. After 
making various allowances the sum of 
£44,050 was transferred to  the appropriation 
account,, which now stands a t £180,579. 
This sum has been carried forward.

Tanganyika C oncessions.—A t an extra
ordinary meeting of Tanganyika Concessions, 
L td., to be held this m onth, it will be pro
posed th a t the capital of the company be 
increased to £10,000,000 by  the creation of
4,500,000 £1 shares and holders of Benguela 
Railway debentures are to  be asked to 
exchange for shares in Tanganyika Con
cessions.

C opper.—At a meeting convened in 
London this m onth by Rhodesian and 
Canadian producers, a t which Mr. A. Chester 
B eatty  took the chair, it was decided to form 
a Copper Development Association. The 
new association will have offices in London 
and will have as its  object the collection 
and dissemination of technical and other 
information.
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The author, who has been closely connected with the developm ent of the goldfields of N ew  G uinea, gives a description 
of the properties held by N ew  G uinea G oldfields, L td.

A diiife;

I n t r o d u c t i o n .—The writer visited
the Mandated Territory of New Guinea 
in 1928 and spent several m onths on the 
field and has been able to  follow closely the 
developments since th a t date. This new 
goldfield of the Em pire is not only of interest 
on account of the im portant production 
that can now be confidently anticipated, but 
also on account of the nature of the 
occurrences, methods of mining and trans
port, and the conditions peculiar to  the 
field.

is employed and an established gold-mining 
industry has come into existence. This 
achievement, under the conditions that 
prevailed a t the outset and with difficulties 
always to be expected in developing entirely 
new and remote country in the tropics, has 
been brought about by an efficient staff 
under the management of Major G. A. 
Harrison.

T o p o g r a p h y .—New Guinea, which is 
the second largest island in the world, lies 
to the north of Australia (Fig. 1). The

for 1932 shorj 
id ed  to t ie s  
£218,922. .11 

xatioD, ß 
The com p  
an i m p s  

ear, c o n f e

“ T P " 0 T h n

'  .A)
NEW GUI NEA  
G O L D F I E L DS

F i g . 1 .— S k e t c h  M a p  s h o w i n g  P o s i t i o n  o f  N e w  G u i n e a .
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At the time of the w riter’s visit beyond 
some alluvial work being carried on in the 
beds of the Edie and Merri Creeks and in 
sections of the upper Bulolo as well as some 
development work a t the Day Dawn mine 
there was little or no mining and prospecting 
work. The change th a t has been brought 
about in four to  five years is remarkable, 
especially when one considers the position of 
the field and the great difficulties th a t had to 
be encountered. At present a staff of over 
100 white men and more than  1,000 natives

western section is under D utch government, 
while the southern section of the remainder 
is British New Guinea or Papua and the 
northern section, including the island of 
New Ireland, is now administered under a 
M andate to  A ustralia from the League of 
Nations. Rabaul, the capital of the M andated 
Territory, is situated on New Ireland. 
Fig. 1 shows the position of the goldfield 
in the M andated Territory and Fig. 2 
is a m ap showing the field in its relation 
to the ports.
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Salamoa is the seaport of the field. 
I t  is a well-protected harbour formed by 
a narrow, flat tongue of land in parts little 
over 100 yards wide, but curving northwards 
to form the harbour and rising to a rocky 
bluff. Below this bluff there is sufficient 
depth of water for ocean-going steamers 
to  berth  close up to  the cliff side and 
soundings have been made w ith a view to 
the possible construction of a wharf a t a 
later date. Between Salamoa and Lae— 
a t the m outh of the Markham River and 
the site of the aerodrome used by Guinea 
Airways—is a stretch of 16 miles of coast 
line, the land westwards from the coast 
rising through foot-hills to a m ountain range
7,000 to  10,000 ft. above sea-level. The 
country falls again towards the Bulolo 
River and the W au, the aerodrome at the

latter place being a t an altitude of 3,600 ft.
The country lying between the coast and 
the field is rugged and broken, with 
continuous rises and falls, in parts covered 
by dense tropical vegetation—occasionally 
belts of magnificent pines—and in parts 
large areas covered by a coarse grass (Kunai) 
th a t grows to  a height of over 2 ft. It is 
a difficult country to  traverse and although i
there is less than  40 miles in a direct line 
from Salamoa to W au the early prospectors ,,
did well to  complete the journey on foot '
in a week.

At the Upper Edie—the highest part of 
the field, which lies a t about 6,000 to
7,000 ft. above sea-level—there are various 
streams and creeks traversing the country, 
which is hilly in character, the river beds ",
running at tim es in narrow gorges and at
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others opening out into flat sections of river 
gravel. Of these streams the Edie and Merri 
are the most im portant and these join to 
form the Lower Edie Stream, which, about 
a mile and a half below the junction, falls 
precipitously for some hundreds of feet 
before traversing the lower, more gently- 
sloping country on its course to the Bulolo. 
There are various other streams traversing 
the field, all falling from the high ground 
of the Edie (so-called) Plateau and eventually 
joining the Bulolo, which joins the W atut 
River and finally the M arkham River. 
The country generally is well watered and 
timbered and the W au and Bulolo districts 
are suitable for vegetables and fruit.

alluvial gold were made—and afterwards 
up to the Edie and Merri Creeks. The values 
were so good th a t more and more were 
a ttrac ted  by the reports of the fortunes 
being made and in a short while there was 
a rush to the field and claims were pegged 
out all along the Koranga, Bulolo, Edie, 
and Merri Rivers and intense activity 
prevailed. The difficulties were enormous, 
for all goods had to be carried by natives 
from the coast, labour was scarce and in
efficient, and the native tribes between the 
coast and the field were none too friendly. 
The adm inistration used their best 
endeavours to assist m atters and introduced 
regulations by which anyone intending to

F i g .  3.— W a u  a n d  B u l o l o  V a l l e y ,  1930.

Cl i m a t e .— On the coast the climate is 
tropical and in places there is a good deal 
of malaria and blackwater fever, but at 
3,500 ft. above sea-level one is safe from 
malarial mosquitoes and the climate on the 
property operated by New Guinea Gold- 
fields is very suitable for white men. The 
days are not too uncomfortably hot and 
the writer found th a t even a t the Wau 
two blankets were necessary a t night and 
at least four when up at Edie. There is 
a fair rainfall and m ountain storms are 
frequent.

H is t o r y .— The existence of gold had 
been known for some years before the British 
occupation, but it was not until after the 
War tha t Australian prospectors made their 
way through, first to the Koranga Stream 
—where phenomenally rich discoveries of

proceed to the field was required to deposit 
a sum of £50 against possible breakdown 
and to  be inoculated against para-typhoid. 
In spite of this and of the fact that 
m any of the claimholders were making big 
profits, there was much distress and sick
ness amongst both prospectors and natives. 
W ith the introduction of capital and the 
formation of Australian companies to work 
the alluvial in the upper area and also at 
Bulolo conditions improved and the advent 
of the aeroplanes, making transport and 
communication relatively easy, had an 
im portant effect on the position. The New 
Guinea Goldfields, L td., in taking over 
the operating companies as well as the 
various claimholders and acquiring further 
leases to consolidate the position opened 
up the possibility of developing a sound
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F i g . 4 . — R o a d  L o c a t i o n , B i t o i  W a t e r .

gold-mining business. The result of five 
years’ work has justified their operation. I t 
was obvious from the outset th a t under the 
conditions prevailing the m atter had to 
be handled on a comprehensive scale and 
th a t prospects w arranted such action.

L a b o u r .—The labour on the field consists 
entirely of natives recruited from the 
M andated Territory and the adjoining 
islands. The quality  varies greatly w ith the 
different tribes and, although no doubt less 
efficient than  Asiatic labour, it is decidedly 
cheaper and good results m ay be obtained 
from boys of certain tribes, bu t much 
depends, as is always the case w ith native 
labour, on the efficiency of the white super
visor and his quality  in handling natives. 
Recruiting was none too easy at first, for 
the field had in the early days earned an 
unenviable reputation. The enormous 
difficulties under which work was carried 
on before the advent of aeroplanes resulted 
too often in shortage of food and other 
trials, bu t a t the present tim e the native 
worker is well housed and cared for and 
the change in physical fitness after some 
months on the field is most marked. Until 
recently an indenture of two years only 
was perm itted for mining work ; the increase 
to  three years—-bringing mining in this 
respect into the same category as for other

work in New Guinea— although long over
due, is very welcome and m ust have an 
im portant effect. The labour ordinance 
includes a definite ration  of provisions— 
rice, m eat, vegetables, etc.—for the native 
and in the early days the  cost of a boy— 
including the recruiting fee—was over £100 
per annum . At present, w ith  the considerable 
reduction in freight charges and the growing 
of vegetables on the spot, the  cost per boy 
has been reduced to  about £45 per annum, 
or about 3s. per day, all inclusive.

G e o l o g y  a n d  G o l d  O c c u r r e n c e s  —  
The area held by the com pany comprises 
about 20 square miles of territory  and 
T ertiary  rocks predom inate on the surface, 
volcanic action  w ith subsequent violent 
denudation having played an important 
part in the distribution of the gold. For 
the most part the country is covered by 
dense vegetation, w ith moss and roots and 
undergrowth, m aking geological investiga
tion difficult, but bedrock is exposed in 
many of the stream s flowing from the 
higher plateau a t Edie Creek towards the 
Bulolo and the actual mining work on 
the veins near Edie Creek and a t the Ridges 
has been of m aterial assistance in enabling 
certain definite conclusions to  be arrived at.

In opening up a new field in unexplored 
country the im portance of close geological

F i g . 5 . — V i e w  a t  K o r a n g a  C r e e k .
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F i g . 6 .— S k e t c h  G e o l o g i c a l  M a p  o f  t h e  N e w  G u i n e a  G o l d f i e l d s ’ P r o p e r t y .
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investigation is obvious and the company 
has been indeed fortunate in the m an who 
has carried out this work. Mr. H. M. Kings
bury has spent three years on the field and 
on outlying territo ry  and as a result of most 
m eticulous work and sound reasoning has 
arrived a t conclusions of v ita l im portance 
in regard to the  geology.

There are three distinct types of gold

F i g . 7 .— V i e w  a t  B u l o l o , s h o w i n g  p i n e  c o u n t r y . 
C l i f f  o n  r i g h t  s h o w s  l e v e l  o f  a  g o l d - b e a r i n g

T E R R A C E .

occurrence on the field, which it is proposed 
to  describe separately—

(a) Alluvial gold was found a t the higher 
altitude principally in and adjoining the 
Edie and Merri Creeks, as well as in and near 
the rivers a t the lower altitude, principally 
the K oranga and Bulolo.

(b) An occurrence in a flat-lying, clayey, 
quartzose breccia a t the Ridges.

(c) Gold-bearing veins a t present confined 
to  the Upper Edie district.

Fig. 6 shows the relative position of the 
places referred to.

(a) Alluvial Gold.—The gold-bearing 
regions of New Guinea, both in Papua and 
in the M andated Territory, have attained 
prominence chiefly from alluvial deposits 
from which practically all the gold produc
tion to  date has come. The production from 
the Edie and Merri Creeks and from the 
Koranga and Upper Bulolo amounts to 
over £ 1,000,000 and on the Lower Bulolo 
the Bulolo dredging company is at present 
operating w ith two dredges on long stretches 
of alluvial ground, which has been proved 
by most careful drilling to  carry £4,000,000 
in gold values, and the dredges now operating 
have been recovering nearly 30 cents 
(American currency) per cubic yard. The 
gold is not confined to  the present stream 
beds, but also occurs in old river channels of 
probably inter- or post-glacial age. This is 
well shown in the Edie and Koranga sections, 
where gold-bearing gravels are being worked 
outside the course of the present compara
tively small streams.

The alluvial gold contains about 40% 
of coarse or so-called “ specim en” gold 
and the fineness of the bullion steadily 
improves in descending from the gravels 
of the Upper Edie to  those on the Bulolo.

Although the source of the alluvial gold 
in the Edie Creek area can be partly 
accounted for by the fact th a t a few minute 
stringers have been discovered—chiefly near 
the Midas Stream —and also by the 
“ specim en” gold found in the Day Dawn 
deposit, near the junction of Edie and 
Merri Creeks, nothing has been located that 
could account for the alluvial gold both 
in the lower or Koranga-Namie area and 
in the Upper Edie Creek area. I t  is also 
quite evident th a t the bulk of the gold could 
not have come from the veins th a t have been 
developed, for the character of the metal 
is entirely different.

As it was possible for geological reasons 
th a t the alluvial gold had been transported 
by glacial action from a main source in the 
mountainous country forming the divide 
between the British and M andated Terri
tories, prospecting was carried out to deter
mine this point. As a result of this work 
it has been determ ined th a t, in lack cf 
definitely supporting evidence, glaciation 
need not be regarded as an important 
factor.

Mr. K ingsbury states th a t in the search 
for a vein source of the alluvial gold the 
geological features can be simplified by 
considering the effects of volcanic activity



and the accompanying period of rapid 
denudation, when the alluvial gold was 
first being transported and laid down with 
the great mass of m aterial swept down from 
the hills to be later reconcentrated in the 
present-day creeks and rivers, and he is 
confident tha t the alluvial gold has been 
derived from local sources. He thinks it 
probable th a t it represents the concentra
tion from the denudation of large blocks of 
country and small stringers carrying gold, 
now entirely swept away. The endeavour 
to locate the vein source of the gold is 
complicated by the fact th a t the present 
alluvial represents—especially in the

Koranga-Namie area—a second concentra
tion and has been derived from the mass of 
debris swept down in a previous epoch of 
rapid denudation.

Although the river beds of the creeks are 
narrow and tortuous and boulders exist in 
some quantity, sluicing is still being carried 
on with profit in the river beds and in 
terraces adjoining the creeks. In addition, 
exploratory work on the old river channel 
in the Upper Edie shows satisfactory gold 
content and opens up further possibilities, 
while there are also large areas of consider
able promise in the neighbourhood of the 
Koranga and Bulolo. Sluicing is being 
carried on in parts by means of “ boxing ” 
and on some sections hydraulic elevating 
is being employed. Taking the three months 
Novem ber-January of this year the output 
averages £9,000 Australian currency per 
month.

(6) Golden Ridges.—The ore in this deposit 
can be described as a clayey, quartzose 
breccia, with manganese oxides present. 
The ore-body is flat and has a thickness 
of approxim ately 20 to 25 ft. and covers 
an area of about 300,000 sq. ft. The average 
grade has been proved by careful pitting 
and sampling—gold 1-145 oz., silver 4-01 oz. 
per ton. The ore-body is overlain by a 
sill-like mass of quartz-porphyry and above 
this a mudstone, the alteration product of 
a volcanic breccia. The depth of this over
burden varies, but it probably averages 
20 to 30 ft. I t  can be easily and cheaply 
removed by drag-scraping and sluicing.

A small mill and cyanide plant has been 
erected to treat this ore and is now being 
enlarged to treat 4,500 tons monthly.

(c) Gold-Bearing Veins.— (1) The Upper 
Edie Creek District.—This district forms 
an elevated, cup-like region, about three 
miles in diameter, enclosed within high hills 
(Fig. 6). The geology of the plateau region 
is simplified by grouping the various rock 
formations into four categories—

(i) Dark-coloured shales, slates, and schists, 
comprising the basal complex of New Guinea.

(ii) Mudstone, a yellowish-brown, bedded 
formation of undetermined age, which for 
a t least a few hundred feet below the surface 
is a soft, but fairly firm rock, into which 
cuttings can be readily made without use 
of explosives.

(iii) Volcanics such as explosive breccias, 
similar to the rock enclosing the ore occur
rence at the Golden Ridges.

F i g . 8 . — S l u i c i n g  o v e r b u r d e n  a t  G o l d e n  R i d g e s .
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(iv) Q uartz - porphyry intim ately asso
ciated w ith the mineral occurrences in the 
lower region.

The geological structure of this district 
is complicated, bu t in general the distribu
tion of the various rock formations is con-

F i g . 9 . — P l a n  o f  t h e  P r i n c i p a l

fined chiefly to three ra ther well-defined 
areas running north  and south.

The older form ations comprising the 
basal complex series make up the eastern 
section, which includes the M ystery and 
Merri Creeks and, therefore, several



UNDERGROUND

v0  occurrences such as the Day Dawn, and
l all these are in shale, slate, or schist, with
pjjjil» quartz-porphyry in every case in the
t]ie . immediate vicinity. The central section

and much of the southern part of the western 
section is comprised of mudstone. I t  is
5—4

the country rock of the principal veins now 
being developed, except No. 1 and the W hite 
Lode at No. 4, both of which are in quartz- 
porphyry, which has invaded the mudstone.

The volcanic series are widespread over 
the northern half of the western part of the

W o r k i n g s  o n  E d i e  C r e e k .
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district, indicating a centre of vulcanism 
somewhat similar to  one in the Koranga 
area in the lower region. The quartz- 
porphyry has in truded shales, schist, and 
slates, as well as the m udstone and volcanic 
areas, in  a very irregular manner.

A strong structural feature, known as 
the Major Fault, provides a line of dem arca
tion between the eastern area of slates and 
schists and the central m udstone section. 
I t  would appear th a t th is fault is an over
thrust, w ith the eastern section overriding 
the central, and th a t the  course of the Edie 
has been largely determ ined by it. Where 
encountered in underground workings the 
fault has in no case been found to  cut off 
the veins and it appears to  be a pre-mineral 
fault, w ith a possible im portant bearing on 
the localization of mineralization.

The rock adjoining the veins as a rule 
shows no alteration, being identical in 
appearance to  the same rock remote from 
mineral occurrences. The principal mineral 
occurrences in the Edie Plateau are typical 
vein deposits, with generally sharply-defined 
walls. The general trend of mineralization 
is N .W .-S.E., bu t some of the veins have 
a nearly E .-W . strike. In  general the 
veins are persistent w ithout a break for 
several hundred feet.

The mudstone (an altered product of the 
slate or schist) in which most of the veins 
occur is an outstanding feature and is in 
every case closely associated w ith intrusions 
of quartz-porphyry and this is true  not 
only of this area, bu t also of the  lower area 
a t the Ridges. Mr. Kingsbury is convinced 
th a t there is evidence suggesting th a t the 
quartz-porphyry, the forerunner of minerali
zation, has largely contributed to  the change 
from phyllite to  m udstone by em anations 
rising from this intrusion and in this con
nexion he draws atten tion  to  the stockwork 
nature of the m udstone w ith fine veins and 
stringers occurring every few inches and at 
times with veins of im portant width, such 
as Edie No. 2 vein and others. He points 
to  the similar geological conditions obtaining 
a t Edie Creek and a t the Golden Ridges and 
inclines to  the opinion th a t the alteration is 
not due to  weathering, but m ay be found, as 
has been proved a t the Ridges, to  likewise 
overlie porphyry  and ore and the m udstone 
alteration due to  em anations coming directly 
from the quartz-porphyry. The m udstone 
alteration  has in his opinion a decidedly 
im portant significance in term s of ore, for it 
would mean th a t the quartz-porphyry at

Edie Creek spreads out under the mudstone 
areas and if it spreads out sill fashion as at 
the Ridges th is would introduce structural 
control and a concentration of ore under the 
impervious barrier of quartz-porphyry as 
clearly illustra ted  a t the  Ridges.

The veins are typical vein deposits with 
generally sharply-defined walls. Quartz 
and oxides of iron and manganese are the 
principal gangue constituents and in many 
places the veins consist almost wholly of 
sandy or rubbly quartz. Mineralization 
has been definitely established as being 
T ertiary  and of epitherm al origin. Its 
general trend is N .W .-S.E ., bu t some of the 
veins have a nearly E .-W . strike.

Underground developments have shown 
th a t faulting has played an im portant role 
in the localization of mineralization. Several 
veins shown in Fig. 3 have been developed 
from adit levels and long distances driven. 
Fig. 4 is a plan showing development work 
on Edie Veins Nos. 1, 2 , and 3 and the 
K aruka Vein.

On Edie No. 1 west drive the average 
value for 750 ft. is 20 dwt. gold and 26 oz. 
silver per ton over a  w idth of 41 in . ; on 
Edie No. 2 No. 1 level averaged for 1,100 ft. 
11 dwt. gold and 28 oz. silver per ton over a 
w idth of 53 in. and No. 2 level for 910 ft. 
9 1  dwt. gold and 15'3 oz. silver per ton 
for a w idth of 40 in.

W ith the installation of power steps were 
a t once taken to  prove the veins in depth 
and Shaft No. 1 on Edie Vein 1 has been 
sunk to  a depth of 200 ft. below adit level 
and a cross-cut is now being driven to cut 
the vein. Sinking of No. 4 shaft on Edie 
Vein 2 is also being continued and has 
reached a depth of over 400 ft. from surface.

T r a n s p o r t .— In  spite of the fact that 
the field lies less than  40 miles in a direct 
line from the coast, the difficulty and cost 
of transport have been factors of consider
able importance. Goods on arrival at 
Salamaua have to  be landed at the jetty 
and then taken 16 miles along the coast 
in m otor-boats to  Lae, where Guinea Air
ways, L td .—the pioneer flying company on 
the field—have their aerodrome and equip
m ent. In 1928 the charge was Is. per lb. 
for all goods transported  from the coast 
to the W au aerodrome. The w riter succeeded 
before he left the field in reducing the price 
to 9d. per lb., but even at th a t figure it 
seemed obvious th a t New Guinea Gold- 
fields would make a considerable saving 
by arranging for their own freight with
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has been very carefully considered with 
a view to  an eventual reduction in cost 
per lb. • carried either by a light mineral 
railway or by a road with use of tractors. 
Surveys have been made and estimates of 
cost furnished. The initial cost of a railway 
would have been very great and the length 
over 100 miles, while not only would con
struction have been difficult, but the cost 
of maintenance would have been excessive. 
Over large sections the country is subject 
to  slips and wash aways on the steep hill
sides, in spite of careful contouring, would 
have been frequent. The same difficulties 
and heavy maintenance expenditure would 
apply in the case of a road.

The construction of a road is, in the w riter’s

made with th a t company for transport 
to the field. They have carried out the 
work very efficiently and the present 
charge is 4d. per lb. as an all-round rate 
from the coast. The air distance is 65 to 
70 miles and in good weather planes make 
three trips a day, the largest machine being 
capable of carrying parts of over three tons 
in weight. This new goldfield in New Guinea 
affords one of the most striking instances 
of the development of commercial aviation. 
On the New Guinea Goldfields property 
there will be about 1,500 people resident 
and all supplies for this population, as well 
as machinery, tools, and stores, are brought 
by plane. In  addition the two large dredges 
operated by the Bulolo dredging company 
have been brought in by plane from Lae.

The question of transport from the coast

opinion, really a m atter for the Government 
to consider. The early pioneers and the 
companies now operating on the field have 
done more than their part in opening up 
a new district and in proving its value and 
the Administration might well be expected 
to undertake the construction of a road, 
which would not only be of m aterial 
assistance, bu t would also constitute an 
im portant step in the further development 
of this section of »the Mandated Territory.

Communication with Australia is by 
steamer once in three weeks from Sydney 
or Brisbane. These steamers make a circular 
route via the capital Rabaul before arriving 
at Salamoa and the journey takes about 
two weeks. An air mail is now in operation 
from the field to  Port Moresby, the capital 
of Papua, from which port communication

F i g . 1 0 .— D a m  o n  K u n a i  C r e e k .
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with Cairns, in Queensland, is rapid and 
frequent. Telegraphic communication is 
easy and ever since 1927 it  has been-possible 
to send wireless messages from Edie Creek.

P o w e r .—A  power plant to  generate 
400 h.p. was installed in 1931 a t the Wau. 
I t  consists of two Sissons w ater-tube marine- 
type boilers for wood fuel consumption, 
a 300 k.w. turbo-alternator, turbines, con
densing plant, etc., w ith transmission lines 
to  Golden Ridges and to Edie.

M i n i n g  L a w , T a x e s , e t c .—A new mining 
ordinance, with mining regulations, was 
issued by the Adm inistration in 1928. This 
ordinance is based on the Queensland

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

mining law, but is framed to  meet the 
conditions obtaining in New Guinea. There 
is a  warden on the field and m atters affecting 
the law or tenure can generally be settled 
fairly prom ptly. The native labour ordinance 
—designed prim arily to safeguard the 
interests of the natives—deals with housing, 
care, and food as well as hospital treatm ent, 
with proper medical supervision.

Taxes.—A royalty of 5% on the gross value 
of the gold is charged by the Administration. 
Some seven to eight years ago the royalty 
was only 1%. A t th a t tim e there was much 
dissatisfaction on account of very ineffective 
police supervision, resulting in frequent

desertions of boys on contract without any 
redress, and the miners generally felt that the 
Adm inistration was not giving them  sufficient $ 
assistance. W hen the A dm inistration stated fl9 
th a t they could do no more and that the Ui
field was expected to  defray all costs of 
Adm inistration out of royalty  the miners 
suggested th a t this m ight be slightly in
creased to  meet the objection and to increase 
efficiency. To the dismay of the miners the T\'[
A dm inistration prom ptly increased the 1
royalty  to  5%. At the present time this 
figure would appear to  be altogether excessive 
and the Adm inistration will no doubt 
honour their promise to  consider favourably 
a reduction as soon as the mines reached the 
producing stage. British machinery is 
adm itted  into the territo ry  free of tax.

Miners’ rights are issued by the Adminis- :
tra to r for a period of years not exceeding 10, 
upon paym ent of a sum of £1 yearly.

Mining Leases are provided for under the j3® 
ordinance as follows :—

Gold Mining Lease.—Not exceeding : j- 
21 years, bu t renewable, the area not to P™ 
exceed 20 hectares. Rental, £2 10s. per k® 
hectare and subject to a provision for N t( 
employment of labour of a specified amount. - $  
If the A dm inistration is satisfied th a t greater P®tl 
facilities for the working of two or more lptf 
contiguous mining leases would be ensured ^  an 
by the union of those leases such union may '-i»r 
be authorized on conditions.

Mineral Lease for any mineral other than ■■ 
gold.—N ot exceeding 21 years, bu t renewable, 
the area not to  exceed 100 hectares. Rental,
25s. per hectare and subject to  a provision 
for employment of labour of a specified 
amount.

Gold Alluvial and Puddling Claims may be 
granted to  holders of m iners’ rights. An 
ordinary gold alluvial claim is defined by 
a frontage of 120 m etres in the general 
direction of the course of the stream, with 
a w idth from bank to  bank lim ited to 100 
metres, and not more than  10 such claims 
m ay be taken up conjointly. The extent 
allowed for puddling claims is double that 
for alluvial claims and such claims shall be 
as nearly rectangular as possible, with no side 
less than  30 m etres in length.

Prospecting Claims.— Provision is made 
under the ordinance for granting prospecting 
claims in the event of the discovery of a new 
reef or new alluvial ground and these claims 
are additional to the num ber of ordinary 
claims to which the holders of mining rights ^  
would be entitled.
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Dredging claims will only be granted—
(a) When the ground applied for has 

previously been worked and abandoned.
(b) When the known poverty of the ground 

warrants it.
(c) When the ground is only suitable for 

dredging on account of its excessive wetness

or on account of the costliness of the 
appliances required to  work it.

The area comprised in a dredging claim 
shall not exceed 200 hectares and the length 
of the claim along the foreshore shall not 
exceed 10 kilometres. The rental is 6s. 3d. 
per hectare for the first year and 12s. 6d. 
per hectare thereafter.

GENERATION OF POWER AT THE LAKE VIEW 
AND STAR MINE

By W . R. D E G E N H A R D T ,  M .I.M .M .
T he author makes a comparison betw een the cost of pow er as now produced and as previously purchased.

For many years the Lake View and Star, 
Ltd., in common with many other companies, 
has purchased electric power from a local 
power-supply company for purposes of com
pressed-air supply for underground and for 
ore treatm ent on the surface, both depart
ments calling for a considerable quantity  of 
power. The figure commonly paid was 
in the vicinity of T59d. per unit, which, 
reflecting on the costs per ton of ore treated, 
amounted to approxim ately 3s. lOd. per ton.

The gradual increase in power require
ments for the Lake View and Star mine, due 
to the greater quantities of ore made available 
through amalgamation of certain leases, 
called for more power than was obtain-
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able from the supply company previously 
mentioned and, with a programme of 
expansion which to-day has resulted in an 
output of over 40,000 tons of ore per m onth, 
provision for power had to be thought out 
and arranged at least 18 months to two years 
prior to its being called on for constant use.

At this period of initial planning a proposi
tion was considered whereby the supply 
company might continue to provide the 
necessary power, but, on account of their 
decision to adhere to wood-fuel steam-raising 
and turbo-generators, together with the fact 
th a t a separate organization supplying power 
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interest on capital expended but a reasonable

rniers1 rigt 
aim is dele  
es in tie? 
[ the sties

an ID 
ntly.
a s  is  doi#' 
:h claims i  
s s ib le ,* ®

A  • ,
rovision s  -

fecovA 
and tlesej 
iber ofolt

C r o s s l e y - P r e m i e r  O i l  E n g i n e s  a t  L a k e  V i e w  a n d  S t a r  M i n e .



278 T H E MINING MAGAZINE

return  in the form of dividends to the  share
holders of the supply company, a power cost 
comparable with th a t which m ight be 
achieved by modern methods of oil-power 
generation could not be offered.

I t  was then decided by the directors of the 
Lake View and Star company th a t they 
should build up a modern power plant of 
their own, using direct-fueled prime movers 
in the form of Diesel engines, since by this 
means therm al efficiencies of over 30% were 
possible as compared with from 10 to 15% 
when using wood fuel. Extensions to  a Diesel 
plant could be made more economically to 
meet the exact demands of the mining and 
treatm ent expansion, with the result th a t 
to-day the mine is equipped with a power 
plant, illustrated in part in the accompanying 
figure. This plant comprises four 8-cylinder 
vis-à-vis Crossley-Premier oil engines direct- 
connected to  620/700 k.w. alternators 
supplied by the British General Electric 
Company. These four engines comprise the 
main p lant for electric power generation and 
operate continuously day and night for 30 
days a t a stretch. ín  addition to  this plant 
there are three standard  four-cylinder oil 
engines of the same make direct-connected 
to  Beiliss and Morcom 2,000 cu. ft. com
pressors, the  cost of air so supplied being 
appreciably lower than  with either the steam  
or electrically-driven compressors which 
they supersede.

The actual costs for power as now produced 
and as previously purchased are respectively 
0-65d. per unit and T59d. per unit. In the 
same way, air compressed to  90 lb. per square 
inch by means of the direct-connected oil 
engine sets costs 2d. per 1,000 cu. ft. of free 
air, which compares with a t least 3'5d. with 
an electrically-operated set using purchased 
power. This, reflected in mining and trea t
m ent costs, represents a to ta l electric power 
cost to-day of Is. 7d. per ton, as compared 
with a  figure previously mentioned for 
purchased power of 3s. 10d., showing a saving 
of 2s. 3d. per ton treated. This in itself is a 
most im portant point, when it is realized what 
proportion the electric power costs bear to 
to ta l treatm ent and mining costs, which 
to-day are respectively about 6s. lOd. and 
15s. per ton.

Included in the advantages of this m odern 
power p lant is practical im m unity from shut
downs due to  electrical storms and tornados. 
The power p lant is situated  im m ediately 
adjacent to  the mill and the electrical portion 
is free from outside influences such as obtain

where a transmission line of some length 
exists between the source of supply and 
point of consumption.

The whole of this p lant has been erected 
at the Lake View and S tar mine w ithin a 
period of two years and additional units of
1,000 h.p. continuous rating can be added 
a t will and brought into service within a 
m onth or six weeks from the arrival of the 
m achinery on the site.

A further im provem ent in the  power situa
tion has recently been made through the 
adoption of slight supercharging, whereby the 
weight of air drawn in the cylinders for com
bustion and scavenging is increased to 
slightly more than  normal a t sea-level in a 
tem perate climate, electrically-driven fans 
being used for this purpose. The net result is 
th a t 10% additional power is obtained under 
site conditions from the engines, which, in 
addition to  being in no way adversely affected 
by this increased load, will actually  run 
cooler, a m atter of great im portance in a 
climate where tem peratures in the Summer 
rise to  as high as 120° F.

I t m ay be of interest to readers to note the 
following particulars, not only of actual
erected costs of the above plant, but, in a 
summarized form, the present detailed costs 
of generation in comparison with the power 
cost prior to  the installation of this modern 
p la n t :—

Compressed-Air Plant.
T hree Crossley-Prem ier 4-cylinder oil

engines delivered a t  site  . . . ¿14,457
T hree Beiliss and  Morcom air-com-

pressors delivered a t  site  . . 6,825
Compressor house building (existing) . —
Foundations, etc. . . . .  2,655
E rection, labour, and  supervision . 5,575

Sterling  ¿29,512
Electric Power Plant.
F our Crossley-Prem ier 8-cylinder engines,

G.E.C. a lternators, sw itchboard, and 
aux iliary  p lan t, delivered a t  site  . ¿70,940

Pow er house building, erected . . 3,826
Foundations, etc. . . . .  4,822
P la n t erection, labour, and  supervision 14,241

Sterling  ¿93,829 

Generating Costs (Delivered at Switchboard).

Fuel Oil (a t ¿8 10s. p er ton) 
L ubricating  Oil .
Cooling w ater 
Supervision and  labour. 
R epairs and  m aintenance

Pence.
0-540
0 003
0-010
0-087
0-010

Australian  Currency 0-650 p er k.w. hr. 
Cost of purchased pow er . 1 -59 per k.w . hr.
Saving . . . .  0-94 per k.w. hr.



T H E APPLICATION OF MECHANICAL 
EXCAVATORS IN MINING

By W . E. S IN C L A IR ,  A .l .M .M .

A  review of the recent progress and advance in excavator equipm ent and in the methods of application.

The use of mechanical excavators is not 
confined entirely to  open-cut mines, as is 
commonly suggested when the question 
concerning the application of th is class of 
plant in mines is under discussion. Even 
though the normal home of the excavator 
is an open-cut proposition they have their 
uses on m any other mines. Every mine, 
particularly in the early stages of its life, 
has its earthw ork problems—such as, for 
example, the excavation of foundation pits, 
levelling plant sites, road and railway work, 
and the cutting of trenches and building of 
embankments. Some find use for a small 
excavator throughout their lives on work 
incidental to  running operations, such as 
work on roads, canals, dams, removing slag 
dumps, or on loading ore.

The shovel or dragline is the most versatile 
of all excavators and under suitable condi
tions is able to  accomplish successfully many 
of these operations. Special front-end 
equipment, consisting of different jibs, 
dipper arms, and buckets, which is inter
changeable w ith any standard machine of 
one class, has been evolved and this, if used 
on the job for which it is m eant, is designed 

' to execute the work more efficiently and more 
rapidly. The more exacting demands for 
greater production and lower costs to-day 
have been responsible for the rapid evolution 
of the older type of excavator to  a specialized 
machine, or a convertible machine which 
can be quickly prepared to tackle a special 
job w ith speed and efficiency. So th a t now, 
besides having a particular excavator for the 
work in hand, we have at the same time 
a machine which can be adapted to  suit 
abnormal conditions, or th a t can be taken 
off one class of work and put on another 
with the minimum of trouble or loss of time.

Besides the more usual operations of 
stripping overburden and mining and loading 
ore and  the other work previously mentioned, 
trenches for laying electric cables or pipe
lines can be rapidly and cheaply cut by an 
ordinary excavator having specially-designed 
front-equipment. A view of a machine so 
fitted, w ith a section of the trench which it is 
excavating, is shown in Fig. 1 . Loading ore,
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coal, or coke from stock-piles or wagons is 
another operation common to many mines 
and one th a t may be conveniently executed 
by means of a grab—a machine fitted w ith 
an extra long jib and a clam-shell type 
bucket. A l j  cu. yd. grab is shown loading 
trucks in Fig. 2 . This model has also been 
m ounted on a pontoon and used to  load 
alluvial gravels from river deposits in alluvial 
mining.

A skimmer-scoop comprises another form 
of front-end equipment which is used to 
convert the ordinary excavator into a 
machine capable of tearing up road surfaces 
or concrete foundations, or, under special 
circumstances, it may be used to  strip 
shallow overburden. Fig. 3 illustrates 
a machine so equipped, employed on the 
first-named work.

By arranging th a t the different combina
tions required to  convert a machine to any 
special form can be quickly changed in the 
field, the standard excavator to-day is 
universal in its  application. Actually, an 
adapter casting may be obtained for some 
machines so as to  enable any desired front -

F i g . 1 .— C o n v e r t i b l e  E x c a v a t o r  b y  T h o m a s  
S m i t h  u s e d  a s  a  b a c k  t r e n c h e r .
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F i g . 2 . — 1 £  c u .  y d . G r a b  u s e d  f o r  l o a d i n g  o r e .

end equipment to be fitted should a machine 
be required on different work. Fig. 4 shows 
the same machine as illustrated in the 
previous figure now fitted with the more 
common shovel front-end equipm ent, and 
Fig. 5 a similar machine rigged as a 
dragline excavator. O ther forms which a 
standard  machine of th is sort m ay take 
are those of a crane or pile driver. The 
former, m ounted on caterpillar traction,

is an invaluable un it for every big job. 
A machine used in th is way on mine con
struction work in the  Congo is shown in 
Fig. 6 .

C o n d i t i o n s  o f  W o r k i n g .— There are 
really no conditions which tend to  lim it the 
use of excavators for general purposes on 
m ining propositions in  any way. Convertible 
machines, having a  choice of seven different 
attachm ents for as m any different classes of

F i g . 3 .— R u s t o n - B u c y r u s  E x c a v a t o r  f i t t e d  a s  a  s k i m m e r - s c o o p .
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F i g . 4 . — R u s t o n - B u c y r u s  E x c a v a t o r  w o r k i n g  i n  c h a l k .

work, give a wide range to select from. They 
are made in a great number of standard  
sizes, ranging from A cu. yd. to  3 cu. yd. 
bucket capacity, while even the large shovels 
from this size up to those of 18 cu. yd. bucket 
capacity m ay be conveniently converted 
for dragline work by simply fitting a longer 
jib and using a smaller bucket. These large 
machines are built essentially for stripping 
and loading operations and, where heavy 
rock mining or quarrying is expected, 
machines are built of extra robust design 
to ensure reliability in face of the most 
severe excavating duty. A 4 cu. yd. heavy 
duty electric shovel of this sort is shown 
in Fig. 7.

The smaller-sized excavators of compact 
design are more in evidence as general 
utility machines, while their size is often 
a decided advantage for work in restricted 
spaces. Also the fact th a t a good digging 
reach and dumping height and low centre of 
gravity are amongst the features incorporated 
in many small excavators to-day gives these 
small rugged machines a decided advantage 
over the large and heavier types when 
reckoned in term s of output per pound of 
weight.

The small excavator is not only light in 
weight, but is built on experience gained 
over a span of 50 years, resulting in machines 
of great reliability, factors which are of 
outstanding importance next to speed and 
economy of operation. A machine which can 
be handled easily from one place to another,

or travelled w ithout trouble over rough 
surfaces means a big saving in time and in 
lost output. This is a decided advantage 
of the small excavator, which is moved 
under its own power with no difficulty 
over the roughest ground, thanks to its 
comparative lightness and to  the present- 
day practice of fitting caterpillar tractors 
w ith a wide tread. No dismantling is 
necessary when moving a machine to a new 
place, even if this entails a move of some 
distance, for it may be loaded on to  a lorry

F i g . 5 . — M e n c k  a n d  H a m b r o c k  D r a g l i n e  d i g g i n g

A  CANA L.
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F i g . 6 . — E x c a v a t o r  f i t t e d  a s  C r a n e  o n  a  C o n g o  
m i n e .

or railroad truck  under its  own power and 
transhipped to  its  new place in this way.

A d v a n t a g e s  o f  E x c a v a t o r s . — The 
principal advantage to  be gained by the use 
of excavating machinery for digging and 
loading ground is the lessening of labour 
troubles, including th a t of labour shortage, 
thereby ensuring regular and stabilized 
production. In some countries the celebration 
of feast days or other holidays are so 
frequently the cause of the stoppage of work 
th a t machinery is introduced to  m aintain 
steady operating conditions and to  guard 
against irregular outputs from this cause. 
No wonder, then, th a t in Manchuria they 
say “ the striking contrast between old and 
new is shown in the sight of steam shovels 
moving lumps of m ountain, while a few yards 
away you will find men at work w ith wooden 
hoes, as in Biblical days.” This is not an 
uncommon aspect of the position. We find 
it so all over the world. The m anufacture 
to-day of individual basic machines, adap t
able for any special work, makes the use of 
excavators an absolute economic proposition 
wherever ground m ust be moved in large 
quantities. I t  is the same with regard to 
costs. Excavators compete successfully w ith 
the cheap labour made up of the black or 
coloured races of the F ar East, India, or 
Africa—possibly because this labour only 
appears to  be cheap. Its  inefficiency generally

necessitates great numbers and consequently 
needs more supervision and very often those 
responsible for its direction are wasteful 
of it.

The operating efficiency and low upkeep 
costs of up-to-date machines, which assure 
even greater outputs a t lower costs, result 
in numerous examples of cheap production 
by excavators, which compare favourably 
(under the m ost exacting conditions) with 
hand work or any other m ethod of breaking 
ground and where these machines are 
producing large outputs in deep ground 
there is no comparison, for the excavator 
not only breaks the ground, but stacks it 
or loads i t  in wagons in one operation and 
a t one all-in cost. Conditions are often such 
th a t it would be practically impossible to 
mine an ore-body a t the same ra te  or a t as 
low a cost—as for example, when the ground 
is deep or narrow. For the  same reason it 
is often cheaper to  employ excavators to 
open up a deposit than  work it by under
ground methods and also because the ore- 
body is of such a shape th a t the  output by

MAGAZINE

F i g . 7 . — 4 c u .  y d . H e a v y - D u t y  S h o v e l  
R a n s o m e s  a n d  R a p i e r .
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underground methods would be too small 
and the costs too high to  offset overhead 
charges.

The satisfactory use of crawler or cater
pillar traction during the Great W ar and the 
successful development of this since then 
in place of railroad traction for mechanical 
excavators has given these machines 
unequalled m obility, a  valuable asset in a 
self-contained unit of this sort. Both large 
and small standard  machines are fitted w ith

This consists of the use of links of 36 in. 
and 42 in. wide in each caterpillar, making 
the whole w idth of the traction  about 
13 ft. 6 in.

Progress in m any details and improvements 
evolved from earlier practice have all helped 
to  lower excavating costs. The whole trend 
of shovel and dragline design in the past 
decade has been towards heavier and bigger 
capacity machines having increased dumping 
height and a longer reach, factors in stripping

F i g . 8 . — D i r e c t - D r i v e  G e a r  o n  a  s m a l l  R a n s o m e s  a n d  R a p i e r  E x c a v a t o r .

caterpillar traction to-day and in the case 
of the larger excavators direct saving in 
working costs has been made possible by the 
saving in labour and m aterial in track work 
and the elimination of the p it gang. An 
indirect economy is also effected by the time 
saved in travelling the machine up to the 
face. On the smaller class of machine the 
chain drive is dispensed with altogether, 
experience having shown th a t a drive by 
means of direct bevel and spur gearing is 
superior to the old methods. The employment 
of this principle is illustrated in Fig. 8 on 
a |  cu. yd. convertible excavator. In these 
drives the gear wheels have teeth machine- 
cut from the solid and the gearing under the 
lower frame is to tally  enclosed and runs in 
an oil bath.

In order to provide even greater mobility 
and stability  for an excavator working on 
a soft bottom  a new oversize caterpillar 
mounting has been recently developed.

and loading th a t ensure big outputs, high 
dumping capacity, and a substantial saving 
in the w idth of cuts owing to the advantage 
in reach as compared with the restricted 
cutting radius of the old railroad type of 
shovel. The advantages of the  complete 
circle as compared with the old part-way 
swing is also an outstanding feature of the 
new and bigger machines. While all these 
advantages of the large powered excavators 
are quickly recognized, its extreme weight 
(amounting to  anything from 300 to over
1,000 tons in one unit) and its comparatively 
slow movements are factors th a t must call 
a halt to  this forward march of large-scale 
construction, or else th is big capacity 
machine will defeat its own ends by allowing 
its weight to  affect its mobility seriously. 
Even when all auxiliary plant is of a size 
commensurate with the excavator it requires 
an exceptional system to keep pace w ith the 
enormous output or to avoid delays and
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stoppage of the machine. Large wagons are 
necessary to  perm it of m oderately fast loading 
w ithout excessive spillage. A breakdown 
or delay on a large excavator or on any of 
its  auxiliary plant involves such an enormous 
tonnage th a t when working on ore the loss 
due to  the decreased output on m ost mines 
is a serious m atter and when a company 
is dependent on one machine for its  output 
the risk entailed is comparable to  having all 
one’s eggs in one basket. Even though a large 
machine is able to  yield a large output a t 
a low unit cost i t  m ust be remembered th a t 
the  purchase of such a machine involves 
a large capital outlay which should be fully 
justified by the'size of the ore-body it  is to  be 
employed on. In  m any cases, where cutting 
or dumping height is an unim portant con
sideration, it would probably be more 
advisable to  install two light-weight machines 
which together would give an output equal 
to  th a t of a large one.

M e c h a n ic s  o f  E x c a v a t o r  D e s ig n .— The 
severe and exacting requirem ents of excavator 
du ty  necessitate perfect design and con
struction and the inclusion of the best 
m aterials in the building of these machines. 
B uilt as a result of fifty years of hard 
experience they have been helped to  perfec
tion lately  by the enthusiastic support and 
greater demands of earthworkers and by 
the development of more extensive methods 
of working. Scientific and engineering 
advancem ent has assisted in the progress 
made by making available special alloy 
steels eminently suitable for a machine 
which is subjected to  abnormal strains and 
stresses and heavy wear and tear. Lighter 
steel of equal strength reduces “ dead
weight ” and the swing load, while harder 
steel cuts repair costs by reducing wear and 
tear. The extended use of aluminum and 
duralum in in the construction of large 
excavators should go a long way towards 
eliminating the weight factor as a handicap 
in these machines.

Minor but im portant wearing parts in 
excavating m achinery are the bucket teeth, 
the lasting qualities of which depend entirely 
on the nature of the ground being excavated. 
Bucket teeth  are made in various forms and 
of either manganese or plain forged steel. 
A mild form of controversy exists as to  which 
m aterial is the more lasting—th a t is, whether 
the steel teeth, by  reforging, can be made 
to  outlast those made of the harder steel. 
As the abrasive action of the ground structure 
varies considerably w ithin small areas, teeth

made of the same m aterial often differ in 
their lasting qualities, even though they 
are digging the same ground, bu t in different 
machines. On the other hand, the  results 
obtained on both forged steel and manganese 
tee th  used in  one neighbourhood or in one 
class of deposit are so very similar th a t even 
the higher cost of the manganese is offset 
by the expenditure in frequently changing 
and forging th e  steel teeth . A new departure 
in excavator tee th  was recently referred to 
by H ubbell,1 molybdenum-chrome steel 
(Westeco-Moly-chrome) being the m aterial 
used, the  teeth  made of which are credited 
by the users w ith long life in fair digging. 
These teeth  are reversible and can be 
resharpened. Reversible teeth  is one common 
form of m anufacture and is an improvement 
on the older type of non-reversible teeth, 
but more recent practice, especially in the 
larger bucket sets, is to  make the tooth in 
two parts consisting of a base and a point, 
the la tte r sometimes being reversible in the 
base, which is bolted to  the  bucket bottom. 
The popular combination of th is form is 
a manganese point fitting into a  forged steel 
base, since the wear on the la tte r fitting is 
infinitesimal as compared w ith th a t on the 
former.

Certain firms have introduced cast steel 
construction for all the m ain frames of their 
smaller excavators and now there is a 
definite trend  for th is type of construction 
in all small machines.

Another significant step in mechanical 
advancement in excavator design is the 
increased use of ball and roller bearings in 
present-day machines. This advancement, 
starting  w ith brass bushings, which were in 
general use ten  years ago, leading to  white 
m etal and gun m etal as anti-friction surfaces 
in recent years, is typical of the aim of makers 
to  produce a perfect mechanical job. The 
introduction of ball and roller bearings for 
all high-speed shafts, amongst other things, 
means a substantial saving in tim e when 
a bearing m ust be changed.

Im portan t progress is shown in mechanical 
lubrication in up-to-date excavators—gears 
running immersed in oil baths and special 
enclosed splash lubrication are among many 
of the new features which go to  satisfy a long- 
felt w ant in machines of th is class.

In order to  prevent the loosening of parts 
after hard wear riveting and welding are 
displacing the practice of bolting sections

1 A. H . H ubbell. Engineering and A lining  
Journal, M arch, 1932.
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F i g . 9 . — C r a c k e d  M a n g a n e s e - S t e e l  S h o v e l  
B u c k e t , s h o w i n g  w e l d e d  r e p a i r .

in excavator construction and in some 
machines even the use of riveted connexions 
have been almost completely discarded, 
electrically-welded connexions beingemployed

instead, rivets or bolts being used only for 
parts which m ust be removed for renewal. 
Successful welding in excavators is not con
fined to construction work, but is now used 
to  a great extent in repairs with satisfactory 
results in both compactness and strength. 
A successful weld made on a cracked m an
ganese steel bucket on a shovel is shown in 
Fig. 9 and illustrates the useful possibilities 
of this means of effecting repairs, even on 
manganese steel.

P o w e r  f o r  E x c a v a t o r s .— Although the 
question of the application of electrical 
power for excavators was discussed and 
tried tw enty years ago, steam to  within 
the past few years has held a dominating 
position as the motive power for all sizes 
and types of excavators. Quite suddenly, 
however, electricity has come into its own 
in the case of large excavating machinery, 
but still has a rival in the shape of Diesel 
drive in the small machines, while steam 
has been almost completely overshadowed, 
except on big isolated machines working out 
of reach of an electrical power supply.

( To be concluded.)

A NEW THICKENER
By D. C A M P B E L L  M A C K E N Z IE ,  M .l .M .M .

T h e  author describes a plant for the continuous thickening of sludge that is now undergoing tests in this country.

The w riter has been extremely interested 
in a device th a t appears likely to  be widely 
applicable to  ore-dressing and industrial 
processes. I t  is known as the “ Blomco ” 
thickener and consists of a tank  containing 
filtering elements submerged in the pulp 
which has to be thickened. The tank is kept 
constantly supplied w ith the pulp. The 
elements are connected by flexible hoses to 
a “ header,” which forms the suction end of 
a wet vacuum pump. A section of this 
header is enlarged, forming a cylindrical 
drum. Finally, the thickened sludge is 
continuously discharged, either by a variable- 
stroke diaphragm  pum p or by a gravity 
valve, according to operation requirements. 
The autom atism  of the whole plant is assured 
by a two-period “ water-clock ” device, 
which forms a most ingenious and simple 
automatic control.

The brief description th a t has been given 
emphasizes the simplicity of the whole 
plant, but two novel features require a more 
detailed reference. They are— (1) the

“ elements ” and (2) the two-period water- 
clock.

(1) The Elements.—These have been 
specially designed to act as a non-rigid 
filtering medium and it is this novel faculty 
th a t perm its of the removal of the thickened 
cake of sludge w ithout recourse to mechanical 
scraping or air blast. An element consists of 
a m etal tube (6 ft. long and 6 in. in diameter), 
in which a certain number of holes are 
drilled. The tube a t each end has a flange 
about 2 in. wide. To the peripheries of 
these flanges the filtering canvas is stretched, 
leaving an annulus of about 2 in. between 
the tube and the cloth. This annulus is 
packed with a resilient medium, such as 
rubber or springs.

On the vacuum pump being started  filter
ing begins, the clear liquid solution passing 
from the interior of the elements to  the 
pump. Conveniently placed glass inspection 
sections indicate whether clear or muddy 
liquor is coming through. During the whole 
of the filtering period the filtering medium
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is in a  sta te  of contraction (and consequently 
alteration of original shape), owing to  the 
reduced pressure (about 12 lb. per sq. in.) 
inside the elements. W hen an economical 
weight of thickened cake has accum ulated 
on the outside of the elements an autom atic 
release-valve opens, the vacuum is destroyed, 
and the back-flow of w ater from the 
cylindrical drum  on the suction header 
floods all the  elements. As a result the 
thickened cake slides off and falls to  the 
bottom  of the tank, the filter cloth at 
the  same tim e being cleaned by a small 
quan tity  of the clear liquid sweating through 
the cloth from the interior of the elements.

E x p e r i m e n t a l  T h i c k e n e r  u n d e r g o i n g  T e s t s .

This positive discharge of the thickened 
cake is due to the fact th a t the filtering 
medium alters its shape while under reduced 
internal pressure and resumes its original 
shape as soon as the internal and external 
pressures are equated—i.e., when atmospheric 
pressure has been restored.

(2) The Water-Clock. — The complete 
absence of springs, gears, or delicate parts 
in this two-period mechanism makes it a 
control of almost m athem atical precision 
and practically fool-proof. The water-clock 
is so devised th a t both the filtering period 
and removal-of-cake period can be controlled 
and varied a t will.

When the w riter saw the machine being

dem onstrated slate dust was being used to 
form a sludge and under these conditions 
the filtering period was fixed a t 8 minutes, 
40 seconds being allowed for flushing and 
removal of the thickened cake. As the lifting 
and dropping of the autom atic valve are 
practically instantaneous, it can be seen 
th a t each complete cycle (with slate dust) 
occupies 8 m inutes 40 seconds.

The w riter watched the machine work for 
long periods and was impressed w ith the 
m anner in which th is autom atic device 
controlled the cycles w ithout missing a beat. 
A fter being set to  trip  the  valve a t the 
appropriate intervals, it was not necessary 
to  give it any further attention.

W ith regard to  the power required to  work 
the machine, th is is solely th a t required 
for the wet-vacuum  pum ping of the clear 
liquid from the elements and it would appear 
th a t the designer has made a distinct step 
forward w ith th is machine. There is, of 
course, nothing new in vacuum  filtering, but 
an element th a t gets rid  of its  thickened cake 
of sludge so easily and quickly and w ithout 
injury to  the filter cloth is a distinct novelty, 
while the perfect autom atism  of the machine 
m ust appeal to  all engineers who w ant to 
keep their running costs down.

To particularize, the w riter believes that 
the following claims made by the makers are 
justified :—

(a) For the same throughput the space 
required to  instal a  “ Blomco ” thickener is 
relatively about 1 /30th of th a t required for a 
natural settlem ent thickener.

(b) I t  is a positive thickener and not 
dependent on natural settlem ent or the use 
of lime.

(c) The thickened product obtained is 
better than  th a t which can be obtained by 
natural settlem ent.

(d) F ilter cloths do not require removal for 
washing or scrubbing and need changing only 
when they fail owing to  old age, unless, of 
course, a destructive pulp is being treated. 
Individual elements can be shut off, if found 
necessary, w ithout interfering w ith the other 
elements, while a defective element can be 
replaced in about two m inutes, w ithout 
stopping the  plant.

(e) E verything is designed for continuous 
and easy operation in isolated regions. No 
special skill or precision tools are needed. 
A mechanic w ith a reasonable knowledge of 
vacuum  pum ps could operate a whole nest 
of these machines. Even should the thickener 
be stopped for a m onth there would be no



difficulty in starting  up at once, neither 
coaxing nor expert knowledge being 
necessary.

(/) Filtering liquid from each element is 
visible.

(g) No scraping mechanism is necessary in 
the tank.

W ith regard to capacity, the w riter was 
told by the designer th a t the existing com

mercial unit is capable of thickening pulp 
containing from 25 to 80 tons of solids in 
24 hours. The variation is due to the nature 
of the solids, the lower figure being for, say, 
ochre or slate dust and the higher for 
auriferous ores of the Rand type. The fact 
th a t the machines are of British design, 
m aterial, and manufacture is encouraging 
from an Empire standpoint.

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

A pril 6 .
Aerial Surveys.—The aerial survey of the 

farms in the South-W est Rand originally 
optioned to the New Consolidated Gold 
Fields and subsequently transferred to  the 
West W itw atersrand Areas, Ltd., is reported 
to be making good progress. For the purpose 
of amplifying the results already obtained 
by magnetic prospecting, photographic 
mapping was taken in hand. The most 
formidable portion of the task, the co-ordina
tion and sifting of the data, will probably 
take several m onths. Major R. Cochran- 
Patrick is in charge of the operations and is 
using a single machine. Up to now about 
150 square miles of the countryside have been 
photographed. Roughly speaking, the survey 
region stretches from Randfontein to Potchef- 
stroom and is about 40 miles long by about 
eight miles wide. Each picture is taken at 
a height of almost two miles— 10,000 feet to 
be exact. L ater on the “ prim ary ” general 
survey, if results justify  it, will be followed 
by a series of more detailed and more 
numerous photographs taken a t a lower 
altitude. Thorough collaboration between 
the magnetic prospecting experts and their 
aerial colleagues is m aintained and a great 
mass of valuable data  has thus been secured. 
Far E ast and South-East R and areas are 
also being photographed from the air and it 
is hoped eventually to procure a record of 
the entire W itw atersrand by this means.

W itpoortje Gap. — The claim - pegging 
activity has extended to  w hat is generally 
known as the “ W itpoortje G a p ” area, on 
the W est Rand. Blocks of claims totalling 
close on six hundred have been pegged, 
chiefly on the farm W itpoortje No. 44 and 
lying m ostly to the south of the main 
W itpoortje fault and to the north of the

Roodepoort fault. I t  is reported tha t a large 
area is being floated into a limited liability 
company, having a nominal capital running 
into six figures, which company will proceed 
to open up the main ore-body, which has 
been proved to traverse the ground from 
east to west. I t  is believed tha t the reefs 
being prospected belong to the Coronation 
Series, which immediately underlies the 
Government Reef Series and comprises the 
m ajor portion of the stra ta  lying between 
the W itpoortje and Roodepoort faults. There 
have been numerous flotations on this area 
in the past, several of which expended 
considerable sums on drilling. I t  appears 
from the latest Government statistics th a t 
there were 57,429 to ta l claims of various 
kinds held in the Johannesburg area in June, 
1932, and 62,311 at the end of January  last. 
In  the Barberton district the respective 
figures are 18,039 and 23,0.06 claims. Whereas 
in the former district the areas were mostly 
pegged as prospecting claims, in the la tte r 
they were, as usual, taken up as base- 
m etal blocks. Heidelberg, in the same 
period, has increased its pegged area from 
8,358 to 11,415 claims and Klerksdorp by 
several hundred only. In  the Pilgrims’ Rest 
district, on the other hand, the num ber has 
decreased from 17,896 in June last year to 
9,778 at the end of January  and the Pieters- 
burg figures have fallen from 24,212 to 
22,507. The February figures will doubtless 
show a considerable advance.

Neuras G oldfields.—It is reported from 
Windhoek, South-W est Africa, th a t good 
progress is being made in the development 
of the goldfields a t Neuras, near Rehoboth. 
The recently-formed company, known as the 
Rehoboth Mining and Development Co., L td ., 
is now installing m achinery and plan t and 
up to the present the directors are fully 
satisfied with the development. O ther 
companies have been formed and are working 
claims. The Solar Development Company,
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a Canadian organization, which has been 
prospecting in th a t te rrito ry  for the last 
three years, is developing claims at N attas, 
some 60 miles from Neuras. Companies in 
the Union have sent up prospectors, who give 
favourable reports on this reef, and the 
Inspector of Mines has expressed satisfaction 
regarding the development work.

M iners’ Training.—The annual report of 
the Transvaal Chamber of Mines shows th a t 
a t December 31, 1932, there were 509 
apprentices undergoing the prescribed course 
of training a t the Government Miners’ 
Training Schools, as compared w th 531 at 
December 31, 1931. From  the beginning of 
1917 to December 31, 1932, 1,725 apprentices 
completed their indentures. The net cost of 
m aintaining the schools for the twelve m onths 
ended March 31, 1932, was £56,961, of which 
£14,240 was contributed by the Union 
Government and £42,721 by the industry.

W itwatersrand System .—At the annual 
meeting of the Geological Society of South 
Africa, held in Johannesburg, Dr. L. T. Nel, 
the retiring president, made an interesting 
statem ent concerning the characteristics and 
behaviour of the rocks belonging to the 
W itw atersrand System in areas th a t lie 
beyond the W itw atersrand itself. In dis
cussing the conditions under which the 
W itw atersrand beds originated Dr. Nel said : 
“ Of the theories th a t have been advanced 
Dr. Mellor’s exposition of the deltaic origin 
and, more recently, Dr. Reinecke’s grounds 
for putting  forward a terrestrial origin of the 
W itw atersrand beds m ust be considered the 
most authoritative. Of the various districts 
considered here none can compare in im port
ance with the W itw atersrand from the 
economic point of view. The frequent 
presence of auriferous conglomerates has been 
proved in the W itw atersrand exposures of the 
other areas, bu t the distribution of gold in 
these is desultory and similar to what obtains 
in the Government, Kimberley, and Elsburg 
Reefs for example. Consequently the mining 
ventures in these areas have not been able 
to develop to the same extent as on the Rand. 
Gold is widespread in the W itw atersrand 
System, but rarely were the conditions of 
deposition as favourable for the concentration 
of it into lim ited zones as in the case of the 
Main Reef Group of conglomerates. As 
pointed out by Dr. Mellor, it is not so much 
the actual am ount of gold present in the 
Main Reef Group which appears exceptional 
as concentration within particularly well- 
defined and continuous beds.”

Northern T ransvaal.—A company has 
been formed in Johannesburg to open up 
a gold-bearing body of banded ironstone 
which reaches a w idth of over 200 ft. and 
which has been traced over a distance of 
three miles on a property  near the Shingwedzi 
Game Reserve. I t  is sta ted  in one of the 
reports on the property  th a t a prospecting 
shaft was sunk a t a point which showed 
a well-defined body of ore. The opinion is 
expressed in the report th a t further develop
m ent will expose an enormous body of 
payable reef and a t depth  will show increasing 
values. The ore is said to  be amenable to the 
same treatm ent as the ores of the W itwaters
rand. The com pany has secured an initial 
p lant capable of treating  about 1,000 tons 
per m onth.

Klerksdorp G eology.—Members of the 
staff of the Anglo American Corporation are 
paying close atten tion  to the geological 
features of the Klerksdorp district in con
nexion with a scheme whereby the corporation 
and its associate, the R and Selection 
Corporation, have the right to take over 
a large num ber of options on mining rights 
in the district.

Expansion at R andfontein .—W ork in 
connexion w ith the R andfontein E states’ 
new large construction programme is now in 
full swing. The company is erecting eight 
new staff quarters, a compound of 120 rooms, 
a block of offices a t Millsite, a new European 
employees’ hospital costing £14,000, offices, 
stores, and change-house a t No. 2 north  shaft, 
and new offices a t Robinson which are 
expected to cost £10,000 to complete. These 
buildings form bu t a small part of the entire 
plant expansion on the mine and are to be 
followed by the installation of new reduction 
and cyanide plant, together w ith new hoisting 
m achinery a t No. 2 north  shaft and air 
compressors a t two of the main shafts of the 
mine. Prelim inary work has commenced on 
the excavations for the new reduction plant.

New M ill.— In the Murchison Range, 
N orthern Transvaal, work has been started 
at a small gold mine equipped with a new 
type of mill. As the result of private 
dem onstrations of its capabilities conducted 
in Johannesburg, two of these mills have 
been sold to B arberton mines and another 
two to  Rhodesian mines, bu t this one in the 
Murchison range is the first actually  to be 
started  up to mill ore. Its  operating results 
will be awaited w ith considerable interest 
by small producers, for whose work and 
means it is said to  be particularly  suitable.
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B R IS B A N E
March 29.

Mount Isa Production.—The Mount 
Isa mine reached the apex of its production 
for one week when for the seven days ended 
March 18 1,387 tons of silver-lead bullion 
was recovered from 16,107 tons of crude 
ore. During the same period 1,438 tons of 
bullion was trucked to the coast a t Towns
ville. Subsequently a serious blow-out 
occurred in the dynamo in the engine room, 
causing considerable delay in operations. 
Diamond drilling was continued underground 
during February. The information obtained 
from H 52 hole, which was completed at 
100 ft., confirmed the geological projections 
from the main drives. In  January  the supply 
of water in the Rifle Creek dam, which has 
a capacity of 1,400,000,000 gallons, was low, 
but heavy rain early in February caused the 
reservoir to overflow again.

Mount M organ Progress.—The present 
Mount Morgan Company has been able, 
while carrying out the programme laid down, 
to repay to the State Government the whole 
of the ¿15,000 which had been advanced out 
of the Commonwealth States loan for the 
relief of unemployment, together with ¿762 
from the unemployment relief fund. The 
company, it is stated, has kept well within 
its original estimates and has developed its 
plant so satisfactorily th a t no additional 
accommodation has been needed. A t the 
mine official reports indicate operations are 
proceeding satisfactorily. At present about 
250 men are being employed and the number 
is being steadily increased. In January  the 
quantity of ore produced was 5,098 tons, 
while the ore concentrates totalled 5,410 tons, 
producing 300 tons of concentrates, estim ated 
to contain 2,104 oz. of gold and 21 | tons of 
copper. The greater part of the ore obtained 
is now being got from the floor of the open- 
cut and the Linda level. W ith the ore being 
hauled through the Linda tunnel, as at 
present, the traffic is too congested to permit 
of the transport of waste also, so that No. 14 
shaft is being converted to take the waste 
from the mill. No. 3 section of the con
centrating mill is ready for use and this, 
when in full operation, is expected to increase 
its capacity to about 300 tons per day.

An Interesting M ine.—A short time ago 
some sensational reports were published 
concerning a gold discovery at what is now 
called the Federal Flag mine, in the Chillagoe 
district, N orth Queensland. A Government
5—5

geologist now reports tha t the production of 
gold on this lease has been obtained from 
what he describes as phenomenal specimens, 
which m arked the enrichment of a vein of 
calcite a t or adjacent to its intersection with 
a vein of marcasite. At the time of the 
geologist’s visit there had been bagged for 
shipment 10 tons of ore estim ated to produce 
10 oz. of gold to the ton. The geologist’s 
conclusion is tha t, while it appears th a t the 
rich shoot of ore will follow the marcasite 
intersection downwards, other ironstone 
intersections might be carefully looked for 
on the projection of the calcite vein.

Lolworth Creek Gold.—From the new 
field a t Lolworth Creek, in the Charters 
Towers district, N orth Queensland, news has 
lately been received th a t at the Big Shine 
mine, over which Lillaya Tin, N.L. (a Sydney 
company) has an option, development has 
disclosed highly improved values. The new 
battery  erected on this field, after having 
been delayed in starting for want of water, 
was put out of commission during February.

Cloncurry Copper.—The copper industry 
in the Cloncurry field, the chief producer 
of this m etal in Queensland, is in a bad way 
owing to continued low m etal prices. All 
ore produced in the district is sent to the 
State smelters for treatm ent. Until lately 
the flat rate paid by these smelters was about 
¿9 over the m arket price, but the Govern
m ent have been compelled to readjust the 
rates, with the result tha t the industry will 
go from bad to worse. There has been some 
agitation for the erection of central smelters 
in the district, the number of medium- 
grade mines th a t are closing being urged in 
support of the agitation. Mount Oxide, 
which usually has employment for some 
50 men, now has only a small crew raising 
ore broken before the new rates became 
operative.

Mount Coolon O perations. — The
English company, Mount Coolon Gold Mines, 
N.L., operating on the Mount Coolon gold- 
field, Queensland, has crushed in 14 days 
2,332 tons, which yielded bullion containing 
1,433 oz. of fine gold. Crushing is still being 
carried on a t the rate of 250 tons a day. As 
the ore is being rapidly stoped out a t the 
300-ft. level, work is now being carried on 
a t the 450-ft. level. A cross-cut has been put 
in 80 ft. from the shaft, but over 100 ft. 
will have to be driven before the reef is cut.

Oil from  Coal.—The Acting Prime 
Minister (Mr. J . G. Latham) has informed the 
House of Representatives tha t the Federal
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Government is in possession of a great deal 
of up-to-date inform ation respecting low- 
tem perature carbonization and other 
processes for extracting oil from coal, but 
th a t no facts have emerged which would 
appear to justify  the Government in taking 
action.

Oil in V ictoria.—Oil Search, L td., 
which has shareholders in Queensland, has 
for a  good while been boring for oil a t Lakes 
Entrance, in the Gippsland district of Victoria. 
I t  has produced 60,000 gallons of oil, which 
it is claimed is sufficient to w arrant Gipps
land being classed as an oilfield — the first in 
Australia. I t  is expected th a t before long 
Oil Search, L td., will be able to announce, 
as the result of its work, the disclosure of 
a closed structure and in this event, in the 
opinion of Sir Edgworth David and other 
geologists, the prospects of a m ajor oilfield 
being established would be excellent.

Broken H ill P roprietary.—The Broken 
Hill Proprietary, L td., besides entering the 
sphere of gold mining, has decided to establish 
a tinplate m anufacturing industry  a t its 
iron and steel works, Newcastle, New South 
Wales. Considerable expenditure will have 
to be made on new plant and production is 
to begin w ithin twelve months. Much 
employm ent will be provided both by  the 
m anufacture of steel for the tinplate and in 
the making of tinplate itself. A t present 
A ustralia spends about £1,000,000 a year in 
Great B ritain  on tinplate.

C oolgardie L ow -G rade Ores.—Some 
time ago the Broken Hill Proprietary, Ltd., 
took a working option over the Brilliant 
leases, situated about half a mile from the 
Coolgardie State battery , bu t the sampling 
did not come up to expectations and the 
option was abandoned. Now other Broken 
Hill interests have taken the property in 
hand and have started  to crush the big 
tonnage of ore raised by the previous option 
holders. This ore is expected to average 
3 dwt. by amalgamation and at th a t rate 
will be payable. On these leases much rich 
ore has been obtained in the past, but the 
main features are the big low-grade lodes, 
which go up to 20 ft. in w idth and are easily 
broken and treated.

New Zealand.—A company called the 
Golden Central, L td., has secured, near 
Cromwell, Central Otago, New Zealand, two 
500-acre leases, where an alluvial lead was 
discovered in October last by  two prospectors. 
Since this discovery, it is stated, these men 
have averaged 11 oz. of gold a day by hand

sluicing and they  have washed up as much 
as 60 oz. in three days. The New Zealand 
Government has made a geophysical survey 
of the country under the guidance of 
Dr. Marsden, superintendent of the Scientific 
and Industrial Research D epartm ent. The 
Golden Central Company is commencing 
im m ediately to bore the 1,000 acres under the 
guidance of Dr. Marsden.

I P O H
A pril 10.

R estriction .—The term s on which the 
In ternational Tin Control scheme m ay be 
continued after August, 1934, have been and 
are still m atter for discussion and considera
tion in th is country. An extraordinary 
meeting of members was held in the offices 
of the cham ber here on April 8 to give 
producers or their representatives opportunity 
to express opinions on problems relating to 
the policy and term s under which, if a t all, 
restriction should continue. As the purpose 
of the meeting was to give members oppor
tu n ity  to be informed and to  express 
individual views there could be no resolutions 
nor expressions of m ajority  opinion by vote, 
bu t members who are or who represent 
producers are asked to  send w ritten  replies 
to certain questions which have been 
circulated to them. I t  will be clear to anyone 
who considers critically the position of the 
producers th a t there m ay be great diver
gencies between the interests of actual 
producers and those of persons or organiza
tions m ainly interested as sublessors, or as 
vendors of quotas, or as holders of stocks of 
the m etal. Approval for restriction in this 
country depended upon and was obtained 
from the actual producers a t the time, but 
there is and has been for nearly two years 
a growing tendency, especially in rules and 
instructions under the R estriction Enact
m ent, to give undue and in some cases 
unfair advantage to interests which are not 
those of the producers.

Sale of Q uotas.— It is open to question 
w hether some of the present advocates of 
continued restriction on “ the best terms 
obtainable ”—which means practically any 
term s—are really interested as producers or 
are in the more fortunate position of vendors 
of quotas. Grouping of a  few mines for 
economical production by those most con
veniently circumstanced, keeping experienced 
labour employed and the mines in condition 
to resume normal production at short notice, 
was a helpful policy as a t first perm itted,
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but policy changed and on the one hand 
approval was given for the formation among 
Chinese producers of very large groups in 
connexion with which influence rather than 
economy seems likely to have been the 
object and on the other hand difficulties 
were introduced by rulings affecting ordinary 
grouping. At about the same time the 
transfer—which in practice means the sale— 
of quotas was perm itted and this facility has 
been very widely and freely used at prices 
so profitable th a t some of those who by 
selling their quotas have really ceased to be 
active producers are receiving so good an 
income th a t they m ay wish restriction to 
continue for ever on term s involving no 
labour, risk, or responsibility. The short 
point of the foregoing is th a t the unfortunate 
producer whose consent to conditions of 
restriction is now once again being sought 
seems to be the least fortunate of those who 
are financially concerned with it. L ittle 
insight is required to realize th a t some of 
the above-mentioned tendencies are injurious 
to the interests of this country. In the first 
place there is no reduction in output below 
the maximum perm itted figure, but a con
siderable am ount of hardship among miners 
unfortunately circumstanced and affected by 
the frequent new rulings. Serious loss of 
labour results from the freely-permitted sale 
of quotas and labour is an asset to these 
States. The loss of labour means loss of 
business and of the means of livelihood to 
others besides miners in the community and, 
in fact, the internal adm inistration of restric
tion urgently needs revision. I t  would surely 
be possible to come to a reasonable arrange
ment with the Government of the Netherlands 
Indies under which their production could 
be regulated in consultation with producers 
in Malaya. I t  is a t least certain th a t subject 
to reasonable and adjustable agreements 
a large proportion of mines which are actual 
producers in these States m ust benefit 
substantially if the present troublesome and 
in many ways unfair restriction regulations, 
rules, and decisions were to be cancelled.

T O R O N T O
A pril 20.

Porcupine.—The gold production for 
this field during March am ounted to 
$2,049,141 from the treatm ent of 285,040 
tons of ore, compared with $1,733,265 from 
256,653 tons of ore in February. The annual 
report of Dome Mines for the year ending

December shows tha t, after providing for 
all expenditure, exploration, depreciation, 
reserves, etc., the net profit is $1,931,401. 
The bullion production am ounted to 
$4,041,317. The production for March 
amounted to $412,565, the highest m onthly 
record since 1928 and an increase of $31,202 
over the February output of $381,363. 
During the year a to tal of 536,450 tons was 
treated, yielding an average grade of $7-92 
per ton. The ore reserves a t the end of 1932 
were estim ated at 2 ,000,000 tons. The 
Flollinger Consolidated is opening up new ore 
in the Schumacher section, which is running 
well above the mine average. I t  is planned 
to continue sinking and open up several new 
levels. M cIntyre Porcupine have declared 
a dividend of 25 cents per share, together 
w ith an extra dividend of 12|- cents and 
a bonus of 12^ cents. The Vipond is 
meeting with good results in their search for 
new ore-bodies. Diamond drilling has 
intersected a new vein below the 1,400-ft. 
level. The Mammoth Porcupine Gold 
Syndicate has been organized to take over 
the property of the Mammoth Porcupine 
mines in the south section of the field.

Kirkland Lake.—The value of the bullion 
produced by the mines of this camp amounted 
to $1,858,867 from 141,716 tons milled, 
compared with $1,789,399 from the 136,988 
tons of ore milled the previous month. 
Lake Shore is m aintaining production in 
excess of $1,000,000, exclusive of premium. 
Proposed changes in the mill and the installa
tion of a new unit, which is expected to be 
completed and in operation by the end of 
June, will, it is hoped, cause output to show 
considerable expansion and reduce the loss 
of gold in tailings. Despite the losses the 
to tal production of the mine for 1932 
amounted to $12,647,128, with an average 
recovery of $15-40 per ton. Considerable 
development work has been done on the 
property of the Kirkland Gold Belt, in the 
eastern section of the camp, which has been 
attended with much success. The manage
ment have decided to install a 50-ton mill 
w ithout delay and it is expected the mine 
will go into production by November. 
Changes will be made in the power plant, 
enabling the sinking of a shaft to a depth of 
750 ft. Barry-Hollinger is pushing develop
m ent on the new sections opened up and 
obtaining good results. The mill has been 
closed down until the new zone has been 
further explored. Shaft-sinking a t the Teck- 
Flughes is proceeding with satisfactory
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results in connection w ith the deep develop
m ent programme. Diam ond drilling is 
being continued with the object of picking 
up the continuation of the north  vein located 
some tim e ago by Lake Shore. At the 
K irkland Lake Gold Mines the No. 2 winze 
is down below the 4,900-ft. level, where 
massive porphyry similar to th a t on the 
Teck-Hughes property has been encountered. 
Officials a t Macassa Mines are considering 
the installation of a mill which, it is stated, 
will have a capacity of 500 tons per day. 
Plans are under way to commence operations 
a t the property of the Miller Independence 
Mine, in the Boston Creek area.

Other O ntario G oldfields.—The Ashley, 
in the M atachewan area, is extending 
its high-grade vein system  underground. 
One vein, showing a w idth of 30 in., has been 
opened up for a length of 200 ft., w ith gold 
averaging $15 per ton. Mine development 
and bullion production a t Parkhill Gold 
Mines, in the Michipicoten area, are showing 
im provem ent and the management has com
menced an extensive programme of under
ground development. The mill, which 
resumed operation about a m onth ago, is 
working on a reduced tonnage of high-grade 
ore with mill heads of about $30 or $40 a ton. 
The Cormac Mining Syndicate, in the same 
area, has taken an option on a group of four 
claims. An im portant discovery carrying 
free gold has been made on the property of 
the Bloom Lake Consolidated Mines. 
Diamond drilling will be undertaken and 
an extensive test of the property will be 
made. Prelim inary work in connexion with 
a large programme of development is under 
way a t the Shaft Island Gold Mines, in the 
Abitibi district, where a vein has been dis
closed for 225 ft. At Central Patricia Mines, 
in the Patricia area, the production will be 
delayed, owing to the loss of two loads of 
heavy m achinery through the ice. For the 
quarter ended March the Howey Gold 
Mine treated  87,000 tons of ore and recovered 
bullion to the value of $232,000, the recovery 
per ton being $3'24. Owing to changes in 
the milling p lant operations were delayed. 
In  the Great Bear Lake region plans are 
being made for an active programme, 
prospectors and supplies are going into the 
d istrict, and m any mining companies are 
pushing forward development.

Sudbury.—As a result of an increase in 
the sales of their products and a  drastic 
retrenchm ent and cutting down of all 
capital expenditure, the In ternational Nickel

Company reports a net gain for the last 
quarter of 1931. An effective sales policy, 
especially an increased trade w ith Japan  and 
Germ any in the sale of nickel and copper, 
had enabled the com pany to m aintain 
consumption of its product above production 
and to  renew operation of certain of its 
idle plants. The Falconbridge Nickel Mines 
has resumed operations w ith a new con
centrator, sintering p lant, and an enlarged 
smelter in action. W ith  these new additions 
the mill has how a ra ted  capacity of 1,000 tons 
daily. Hoisting facilities have also been 
provided to m eet th is increase. I t  is estimated 
th a t the volume of the m etal ou tpu t will be 
increased. Much atten tion  is being centred 
around the  claims in the Swayze area and 
m any companies are sending in men and 
m ining equipm ent to begin active 
development.

N orth-W estern Q uebec.—Operations at 
the Noranda for the first quarter of the year 
show a decline, compared with the corre
sponding period of 1932. Two causes are 
given for th is decrease, one th a t during 
February the com pany made extensive 
furnace repairs and the second the 
drawing of a lower grade of ore. The 
gold production for the year showed an 
increase from 253,363 oz. in 1931 to 
341,350 oz. in 1932 and in value an advance 
from $5,337,737 to $7,905,131. The copper 
production was practically the same in 
poundage, but the value decreased from 
$5,000,565 to $3,699,523 in 1932. The new 
ball-mill recently installed at the Siscoe is 
in operation and will tre a t 250 tons of ore 
daily. During March 4,779 tons of ore were 
milled, producing bullion to  the value of 
$95,360, with an average recovery of $19-93 
per ton. Satisfactory progress is being made 
a t Granada Gold Mines w ith development 
operations, especially in the eastern section 
on the 625-ft. level. The new Hadsel mill 
has been adjusted and is now working 
satisfactorily. The Canadian Panadora, 
in the  Cadillac d istrict, is obtaining 
favourable results in diam ond drilling. 
F urther work of sinking to  the 500-ft. level 
is planned and consideration is being given 
to the installation of a 10-ton pilot mill. 
Development work at the  Stadacona is 
m aking good progress, a station is being cut 
on the 300 ft. level, and further preparations 
for drilling are being made. The shaft is 
being enlarged and sinking will be continued 
to the 1,000-ft. level. The McW atters 
Gold Mines is still m aking steady progress
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and a new plant is to be installed. The shaft 
is now down more than 100 ft., bu t sinking 
is to be suspended for a short time while 
adjustm ents are being made.

M anitoba.—The annual financial s ta te 
ment of the Hudson Bay Mining and Smelting 
Company for 1932 shows a net profit of 
$1,398,141, as against $1,029,928 in 1931. 
After provision for depreciation, discount, 
expenses, etc.* there was a deficit of $298,955. 
Metal sales for the year am ounted to 
$5,406,668 and, while the output of copper 
and zinc showed a favourable improvement, 
the increase in the gold content of the ore 
treated is the main factor in enabling the 
company to  continue operations. Two new 
veins have been discovered on the property 
of San Antonia Gold Mines by diamond 
drilling. Production is being m aintained at 
a high level and the daily capacity will be 
increased to 160 tons. Continued favourable 
results are being obtained on God’s Lake 
Gold Mines and much activ ity  is in progress. 
An early sta rt will be made on development 
operations at the property of L ittle Long 
Lac Gold Mines. Equipm ent, including 
a complete mining plant, capable of carrying 
work to a considerable depth have been 
taken in. In  the Central M anitoba field 
the Vanson Gold Mines is planning early 
production. A mining plant is on the field 
and a 25-ton mill is being installed.

Canadian Institute’s Annual Con
vention.—The 34th annual convention of 
the Canadian In stitu te  of Mining and Metal
lurgy was held a t the Royal York Hotel, 
Toronto, for three days, April 5-7. There 
were about 400 men engaged in the mining 
and other metallurgical industries in 
attendance. The outstanding feature of the 
afternoon session was the reading of two 
im portant papers in which the remonetiza
tion of silver was urged. The discussion 
was commenced by a paper delivered by 
Dr. Mackintosh Bell, consulting engineer. 
He advocated the harmonizing of the gold 
standard in Occidental countries w ith the 
age-old silver m entality  of the Orient. Since 
the dawn of history, he said, gold and silver 
had been used as money. The elimination 
of silver seemed to have accentuated dis
equilibrium rather than  to  have increased 
co-operation. Another paper, presented by 
Mr. H. E. Denny, consulting engineer, was in 
the nature of an expansion and elaboration of 
Dr. Bell’s thesis. Mr. Richard Pearce, of 
Toronto, presented a paper justifying the 
action of the Canadian Government in

bonusing the mining industry. A paper by 
Dr. Charles Camsell was read dealing largely 
with Canada’s production of base metals, 
which was followed by an address by Mr. L. L. 
Blaylock, who emphasized the importance of 
wise salesmanship in increasing the m arket 
and price for base metals abroad. Mr. Cyril 
Tasker, of the Ontario Research Foundation, 
described experiments for treating Ontario 
lignites to w ithstand exposure and transport. 
A noteworthy feature was an attack  by 
several engineers on a report on the 
Hollinger mine by Dr. Graton, of H arvard 
University. Dr. Sydney W. Smith, president 
of the Institu tion of Mining and Metallurgy, 
contended th a t they m ust continue to 
recognize values by recognized standards, 
guard zealously the standards set up in 
the past, and place greater stress on a rt in 
industry. The mines of Canada, he said, 
presented a vast field of inquiry and many 
new problems and they should reach out 
into the field of research more extensively. 
The annual banquet was held on the evening 
of April 6, a t which the principal speakers 
were the Hon. R. B. Bennett, the Hon. 
W estley Gordon, Minister of Mines for the 
Dominion, the Hon. Charles McCrea, Ontario 
Minister of Mines, and Dr. Sydney Smith.

V A N C O U V E R
A p ril 10 .

Sheep Creek. — W ith the successful 
outcome of negotiations for financing the 
development of the Gold Belt property this 
mine, which is favourably situated on the 
same quartzite belt as the Queen and Reno 
ore-bodies, is likely to  a ttrac t considerable 
attention  during the present season. The 
underground development work th a t is now 
under way stands every chance of proving 
it to be a profitable mine. Arrangements 
have already been made, contingent upon the 
anticipated success of the development, for 
the construction of a 3,500-ft. aerial ropeway 
for delivery of ore to the Reno mill for 
customs treatm ent. For the exploration work 
a substantial camp has been constructed, 
a transmission line run in from the Reno 
mine power installation, about 3,000 ft. long, 
heavy compressor equipment installed, and 
a tentative agreement made with the Reno 
company for custom treatm ent of ore from 
development. Recent advices from the Reno 
mine are to the effect th a t the No. 5 tunnel 
has passed through the fault area beyond the 
downward extension of the first oxidized
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ore-shoot on the 4th level and has encountered 
the sulphide ore characteristic of the inner 
prim ary sulphide ore-shoot, upon which the 
best prospects of persistence of the ore-body 
depend. This tunnel has now been driven for 
over 1,550 ft. I t  is sta ted  th a t the mill 
capacity is being stepped up gradually and 
th a t a good extraction is being made. The 
th ird  carload shipm ent of ore from the 
K ootenay Belle mine to be made this year 
was dispatched recently to the Trail smelter. 
Since development of this property was 
resumed last September returns from ship
m ents have exceeded $9,500. Capital is now 
being raised for more extended development 
and for erection of a  treatm ent plant. There 
are two veins on this property th a t have been 
opened up from cross-cut tunnels, in addition 
to further showings on adjacent claims. 
Narrow ore-shoots were stoped on both of 
these veins in earlier days, bu t it is understood 
th a t recent work has dem onstrated the fact 
th a t the main ore-body lies in the hanging- 
wall of the original workings and driving has 
proved a considerable increase in the lateral 
extension of one ore-shoot a t least on the 
lower level of the mine. The property  of 
K ootenay Belle Gold Mines, L td., covers 
182 acres under Crown grant and there are 
im portant possibilities in connexion with the 
extension of known veins such as the Queen 
and Yellowstone into the quartzite formation 
th a t is included w ithin this area. I t  is under
stood tha t plans for the coming season provide 
for more extended development of the 
property.

Boundary.—The shaft workings of the 
Morning Star property, covering a typical 
occurrence of the large low-grade gold-quartz 
veins of the Fairview camp th a t a ttracted  
a great am ount of a ttention 30 years ago, 
have now been examined, after having been 
unwatered down to the 80-ft. level. The 
ore-body has been sampled thoroughly by 
the Granby company, which holds an option 
upon the property, bu t if this is not 
exercised it is understood th a t the holdings 
m ay be acquired by the Federal Mining and 
Smelting Company, whose representatives 
have also been on the ground. This la tte r 
company retains large interests in the camp. 
The Hecla Mining Company, of Wallace, 
Idaho, is continuing a certain am ount of 
work a t the Union mine, where it is rum oured 
th a t another small stringer of very high-grade 
ore has been encountered. The work at th is 
mine is, however, devoted m ainly to cleaning 
up spots of ore th a t were left in the stope 
and a small tonnage is being accum ulated
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for treatm ent in the Spring. The company 
is devoting its operations in th is camp 
principally to the exploration of the adjoining 
Hom estake property, where a shaft has been 
sunk to a dep th  of 100 ft., and cross-cutting 
and driving work is being carried out on this 
level. I t  is said th a t gold values were 
encountered continuously in the shaft-sinking 
work, with commercial am ounts in occasional 
patches of ore. The work is being done by 
hand a t the present time, installation of 
mechanical equipm ent depending upon the 
results of the exploration a t the 100-ft. level. 
The com pany made a net profit of $63,721 
out of the operation of the Union mine, the 
purchase price of which was m et out of 
royalties on ore-shipments.

N elson.—W ork is sta ted  to be proceeding 
rapidly on the Venus-Juno-A thabasca groups 
of properties th a t were acquired recently by 
Noble Five Mines, Ltd. A drive is being run 
on the Juno vein th a t is said to  be exposed 
over a w idth of 4 ft. and on the evidence of 
surface showings it is anticipated th a t this 
work, which is expected to be completed 
shortly, will open up an ore-shoot 250 ft. 
long w ith backs of 150 ft. I f  the results of 
this prelim inary work prove to be satisfactory 
the development of the veins a t greater 
depth, for which excellent facilities exist, will 
be undertaken.

East Kootenay.—Good progress is said to 
be made in the work on the amalgamated 
properties of the Meridian Mining Company. 
This is being carried on in two sections— 
the E va and Oyster-Criterion claims. On 
the former it is sta ted  th a t driving is 
opening up a large tonnage. The Eva 
vein was approached from the old Galena 
tunnel and at the point of intersection 
it is reported th a t the ore-body was 10 ft. 
wide. Consolidated Mining and Smelting 
Company has acquired a group of claims on 
the m agnesite belt, Marysville, th a t was 
discovered recently during the course of 
geological field work by Dr. C. E. Cairnes. 
This occurrence is said to compare favourably 
w ith any known commercial body of rock 
magnesite.

B ridge R iver.—It is reported th a t the 
Coronation workings of the Bralorne property 
are to be reopened. This claim adjoins the 
holdings of the Pioneer Company on the 
south-east and the ore-body was a t one time 
the object of an individual operation. W ith 
the near approach of the underground 
workings of the Pioneer mine to the boundary 
and with the favourable aspect in regard to 
lateral extension th a t has been afforded by
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the more recent developments in this mine, 
the Coronation holdings of the Bralorne 
company are looked upon with increased 
interest and it is understood tha t a more 
general programme of development is to be 
commenced with a view to exploiting 
possibilities other than those confined to the 
King vein, to which all the work by the 
company has been devoted up to the present 
time. The extension of the east drive on the 
7th level of the Pioneer mine continues to 
open up ore of a good grade beyond the 
point a t which it was thought previously 
that the vein was bounded in this direction 
and it is understood tha t lateral development 
on the lower levels also has been productive 
of good results in both directions. The main 
vein has now been proved to extend for well 
over 2,000 ft. The Wayside property, in the 
main valley of Bridge River, has been acquired 
by a Vancouver syndicate and equipment 
is being installed for the purpose of continuing 
development. F urther interest in the area 
has been inspired by reports th a t the Britannia 
company has taken over the Pioneer E xten
sion property from Home Oils, L td., by 
which company it was acquired last year 
from the Pioneer Extension Company. 
Considerable a ttention is being paid to this 
upper section of the Cadwallader Creek, 
following the report of the resident engineer, 
who outlined im portant possibilities in con
nexion with it. I t  is reported tha t a tunnel 
that was driven on the Dan Tucker claim 
has encountered a vein 3 | ft. wide and this 
is believed to represent the extension of 
a showing on the adjoining Red Hawk 
property, upon which a large am ount of 
surface prospecting was done last year. 
Referring to this section, the resident 
engineer says th a t it deserves opening up in 
a number of places.

Coast.—Developments tha t have been in 
progress during the past three years a t the 
Surf Point property on Porcher Island are 
reported to have been sufficiently satisfactory 
to justify plans for the erection of a treatm ent 
plant and steps are being taken with this 
object in view. The property is held by Noah 
Timmins, Inc. I t  was known formerly as the 
Trixie group and was owned by Frank 
Patterson, by whom a large amount of 
prospecting development was done and some 
shipments of ore were made. In 1919 an 
amount of 10 tons of sorted ore was shipped 
to the Trail smelter and yielded good returns. 
The ore occurrence is described as being 
represented by six parallel gold-quartz veins, 
ranging from a few inches to  3 ft. in width

in a quartz-diorite formation and there is 
a further showing th a t is referred to in 
a geological report as a large irregular mass 
of quartz veins 15 to 20 ft. wide. Careful 
investigations have been made of the possi
bilities and trial scow-loads of ore have been 
shipped to the Anyox smelter. These are 
said to have indicated high-grade milling ore.

PERSONAL
A. B e c k e r l e g  has left for W est Africa.
F. W . B i n g e  has left for th e  Gold Coast.
C. B u r n e t t  has le ft for Colombia.
S i r  J o h n  C a d  m a n  has been aw arded th e  M elchett 

Medal of th e  In s titu te  of Fuel.
A. J. C l a r k  i s  here from  N orthern  Rhodesia.
G. T. E ve is leaving for Abyssinia.
R o w l a n d  C. F e i l d i n g  has left for New Y ork.
C y r i l  F r a z i e r  is now in Sierra Leone.
F. R . H . G r e e n  has left for K enya to  tak e  up 

an appo in tm en t as A ssistant Inspector of Mines.
C. S t a n s f i e l d  H i t c h e n  has re tu rned  from  th e  

U nited S tates.
J a m e s  J a c k s o n  i s  n o w  i n  Y u g o s l a v i a .
R oss K n u c k e y  has left for I ta ly  and  T urkey.
M a l c o l m  M a c l a r e n  is re tu rn ing  from W est 

Africa.
A .  J .  M o r r i s  has left for Colombia.
F . F .  O a t e s  has le ft for Colombia.
J a m e s  W. P a r k  is re tu rn in g  from  th e  Gold Coast.
A. E . P a y n e  is here from  th e  R and.
W. B. P i c k e r i n g , who has for m any years been 

associated w ith Messrs. Hadfields, is the  new 
president of th e  Sheffield Cham ber of Commerce.

J o h n  P o p e  has left for th e  Gold Coast.
D. J . R o g e r s  i s  h o m e  f r o m  Y u g o s l a v i a .
S. J . T r u s c o t t  h a s  r e t u r n e d  f r o m  C a n a d a .
G. W . E a t o n  T u r n e r  i s  re tu rn in g  from  th e  

Gold Coast.
H. S. W e i g a l l  has re tu rned  to  Jap an  from 

France.

W a l t e r  C u r r i e , associated w ith the  Globe and 
Phoenix mine since its early days and a Member of 
th e  In stitu tio n  of Mining and M etallurgy since 
1911, died on April 28.

E d w a r d  R i g g , who died on April 14 a t th e  age 
of 83, was in 1873 appointed  A ssistant Assayer 
a t  th e  Royal M int and was Superin tendent of the  
O perative D epartm ent un til 1918. He received a 
K nighthood in 1915.

P h i l i p  R y k  M y b u r g h  m et his death  by  poisoning 
a t the  fire which occurred a t  th e  Langlaagte E sta te  
m ine las t m onth, where he w as underground 
m anager. After g raduating  a t  th e  Royal School 
of Mines in 1922, Mr. M yburgh w ent to  Crown 
Mines and  left there  in 1925 to  become acting 
underground m anager a t  Van R yn Deep. P e r c y  
C o l i n  W h i t e h e a d , who also lost his life as the  
result of the  fire, was form erly m anager of the 
Berenguela tin  mine in Bolivia, having been 
previously in Tanganyika and Nigeria. The decline 
in active mining in Bolivia, resulting from restric 
tion, caused him  to leave there for the  R and, where, 
s ta rting  as a working miner, he had  advanced to 
the  position of sh ift boss a t  th e  tim e of his death . 
Mr. W hitehead was a  Member of th e  In s titu tio n  of 
Mining and M etallurgy. W. M. C h a l m e r s , m ine 
captain, and R. V i v i a n , shift boss, were killed a t  
th e  sam e time.
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TRADE PARAGRAPHS
C o m m e r  Cars, Ltd., of L u ton , send ou t leaflets 

w ith  reference to  th e ir  m o to r lorries, of which th ey  
m anufactu re  a  range  v a ry in g  from  6 -8  cwt. to
6-6J- tons. The heav ier vehicles from  th ree  tons 
upw ards are six-wheelers.

G. A. Harvey and Co. (London), Ltd., of 
W oolwich R oad , L ondon, S.E. 7, issue a leaflet 
describing th e ir  perfo ra ted  m eta l and  woven wire 
m achinery  guards for p ro tec tion  against th e  danger 
of m oving p a rts  in  th e  workshop.

Sir  Isaac P itm a n  and Sons,  Ltd., of P a rk e r 
S treet, K ingsw ay, L ondon, W.C. 2, have published 
p a r t  14 of th e ir  Engineering Educator, w hich con
tinues th e  subject of p a tte rn  m aking  and  foundry  
w ork and  com m ences th a t  of fitting  and  erecting.

Stein and Atkinson, Ltd., of 47, V ictoria  S treet 
L ondon, S.W . 1, in  th e  F eb ru ary  issue of th e ir  
Modern Industrial Furnaces have a de ta iled  descrip
t io n  of a  cylindrical m etal-m elting  furnace which 
is ro ta ry  an d  oil fired and  su itab le  for th e  production  
of all ty p es of cas t iro n , steel, an d  non-ferrous 
castings.

Hopkinsons, Ltd., of B rita n n ia  W orks, H udders
field, th e  well-known m anufacturers of valves and 
steam  fittings, issue a  pub lication  w ith  m any  
in te res tin g  photographs describing th e ir  works and 
organ ization , to g e th e r w ith  de ta ils of m an y  of 
th e ir  products, which should be of value to  th e  
eng ineer in  charge of pow er generation .

T h o m a s  S m ith  and Sons (Rodley), Ltd., 
of Leeds, have p repared  a special b rochure which is 
fully illu stra ted , describing locom otive steam  cranes. 
This ind icates th e  class of w ork  for which these  
m achines are suitable and  th e ir  various capacities. 
Exam ples of th e ir  em ploym ent on  a v a rie ty  of 
du ties are also c ited  and  th e ir  conversion in to  
excavators of th e  grab  ty p e  is indicated .

G. D. Peters and Co., Ltd., of W indsor W orks, 
Slough, have recen tly  published a  new  com pre
hensive catalogue describing W ilson plastic-arc 
w elding equ ipm ent. T his is fu lly  illu stra ted  and 
contains a w ealth  of in form ation  on th e  m any  
applications of welding, to g e th e r w ith  particu lars 
of th e  d ifferent typ es of m achines—including those 
fo r specific du tie s—an d  of th e  requ isite  accessories.

D enver  E q u ip m en t  Co., of 1419, 17th  S treet, 
D enver, Colorado (London Office: 840, Salisbury 
House, E.C. 2), are send ing  ou t a  leaflet describ
ing  advances m ade in  recen t years in th e  m etallurgy 
of gold, which deals m ore particu la rly  w ith 
flo tation , refers to  recen t lite ra tu re  in th e  technical 
press on th is  subject, an d  affords an  o p p o rtu n ity  
of m en tion ing  th e  D enver “ Sub-A ” flotation 
m achine.

T. C. Jones and Co., Ltd., of 93-95, W ood 
L ane, L ondon, W . 12, have published a bound 
booklet hav ing  th e  t itle  “ Pow er T ransm ission ,” 
which describes th e  specialties w hich th ey  m an u 
facture  and  supply  in  th e  form  of couplings, 
bearings, shafting  boxes, b rackets an d  hangers, 
pulleys, “ v  ” ropes, b e lting  an d  b e lt lacing. The 
booklet is am ply  supplied  w ith  useful d a ta  an d  
dim ensions.

R u ston-B u cyrus ,  Ltd., of E x cav ato r W orks, 
L incoln, announce two im p o rtan t orders, one being 
for a  one-cu. yd. e lectrically  o p erated  shovel 
which is now em ployed on th e  co nstruction  of a civil 
aerodrom e in  Singapore. The o th e r refers to  a new  
order for tw o m ore excavators by  L ondon  B rick

R i l e y  R i p  B i t .

is screwed in th e  d rill rod  u n til i t  is flush w ith  the  
face of th e  rod . T he stud  is an  in teg ra l p a r t  of the  
h it  and  is scrapped  w ith  i t  w hen w orn an d  ready  
for rejection . The b its  are m achine-m ade and 
scientifically hard en ed  in  such a w ay th a t  th e  b it 
itself is h a rd , while th e  stu d  is tough  ra th e r  th an  
hard  and  so m ore re sis tan t to  frac tu re . F o r Seldom 
H oist rods th e  m akers claim  longer life for rod and 
shank . T h ey  are hollow  rods w ith  a sm ooth  bore, 
being  rolled on  an  au sten itic  core and  are  m ade 
of h e a t-trea ted  alloy  steel, w hich is m ore  resis tan t 
to  fatigue an d  th e  use of w hich is m ade possible 
b y  reason of th e  fact th a t,  w ith  a  d e tachab le  b it, 
th e  steel itself has n o t to  be sharpened .

Co. and  Forders, L td ., which em ploys a fleet of 
35 R uston-B ucyrus m achines. The tw o m achines 
are e lectrically  operated  draglines.

Austin Hoy and Co., Ltd., of Bush House, 
London, W.C. 2, announce th a t  th ey  have received 
an  o rder from  A nglo-A ustralian Gold D evelopm ent, 
L td ., for th ree  com plete d iam ond-drill p lan ts made 
by  C anadian  Longyear, L td ., of O ntario . These 
are  equipped th ro u g h o u t w ith  P a tr ick  blunt-edge 
carbon. This eq u ipm en t will be used in  prospecting 
for gold in  W estern  A ustra lia  on th e  p roperties of 
B eryl Gold M ines and  Mars Gold Mines.

Padley  and Venables,  Ltd., of D om inion  Steel 
and  T o o lw o rk s , Sheffield, have  published a  num ber 
of catalogues describ ing  th e ir  products, including 
drill-steel ham m ers, picks, an d  o th e r tools, coal
c u tte r  picks, shovels, an d  suchlike. Of particu lar 
in te res t am ong these  is th e  reference to  th e  Riley 
R ip  B it and  Seldom  H oist rods. As will be seen 
from  th e  accom panying illu stra tion  th e  R iley  b it
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Leonard Hill, Ltd., of 231, S trand , L ondon, 
W.C. 2, have published th e  n in th  edition  of th e ir  
Chemical Engineering and Chemical Catalogue. 
This con tains sections descriptive of th e  principal 
products of a num ber of chem ical engineering 
m anufacturers, an  in d ex  to  these m anufactures, 
a classified in d ex  in  E nglish  and  Spanish, useful 
data  and  tab les of in te res t to  th e  chem ical engineer, 
and a b ib liography  for purposes of reference.

British R em a  M anufacturing Co., Ltd., of 
Halifax, have p repared  a fully-illustrated  publica
tion  describing th e ir  pulverizing p lan t. This is 
specially su itab le  for coal pulverization , th e  R em a 
mill being  of th e  rin g  roll ty p e . The firm are, 
however, also m anufacturers of ball- and  tube-m ills 
for w et and  d ry  grinding, disin tegrators, p inned 
cage m ills, and  disc m ills. All these  products are 
referred to , as are  also such aux iliary  appara tus 
as a ir separa to rs and  exhauster fans.

coal up  to  rock  of m edium  hardness, such as blue 
lim estone. The m akers claim  for th e  Meco KL 3 
drill th a t  th ey  have secured an  absolutely balanced 
stroke  in  th e  m achine, which results in  a less tirin g  
effect on th e  operato r. Exam ples of th e  drill in 
operation  in a  va rie ty  of stones are quoted and full 
dim ensions and  cross-sections are given. T hey also 
issue a  leaflet describing th e  new  face-belt conveyor, 
having a cross-braced construction of g reat strength . 
This consists of 6-ft. sections, each section com
prising an in verted  trough, which supports a side 
p la te  on each side.

Kennedy-Van Saun Manufacturing and 
Engineering Corporation, of 2, P a rk  Avenue, 
New Y ork  (London office : B ush House, W.C. 2), 
issue some notes describing their pneum atic 
tra n sp o rt o r conveying system  for pulverized coal 
and o ther fine m aterials. The system  has no m oving 
p a rts  an d  th e  on ly  source of pow er is th a t derived

L e i t z  I n t e g r a t i n g  S t a g e .

Bureau of In form ation  on Nickel of the Mond  
Nickel Co., Ltd., of T ham es House, M illbank, 
London, S.W. 1, publish a  leaflet on th e  a ttr ib u te s  
of nickel alloy steels and  by  w ay  of illustra tion  
reference is m ade to  th e  use of such steels for rack, 
pinions, and  gears of m echanical excavators. In  
the m ost recent publication  on  nickel th ey  refer 
to one a ttr ib u te  of nickel alloy steels— nam ely, 
their resistance to  w ear and  th is  is exemplified 
with such in stances as th e  use of th e  steel for gearing, 
for dredge-bucket p ins, an d  in  rock-drills.

M etropolitan-Vickers Electrical Co., Ltd., 
of Trafford P ark , M anchester, have published 
a booklet v ery  am ply  describing th e ir  research 
organization. T his is well illu stra ted  and  contains 
sections devoted  to  high-voltage research, X -ray  
work, vacuum  research, electro-m agnetic  work, 
transfo rm er m easurem ents, th e  tes tin g  of rotors, 
v ibration  fatigue, frequency  te s tin g  appara tus, 
and h igh-tem perature  slow tensile  and  creep tes tin g  
apparatus. In  th e ir  Metropolitan Vickers Gazette 
for A pril th ere  is an  a rticle  describing oil-field 
electrification.

Mavor and Coulson, Ltd., of 47, B road S treet, 
Glasgow, have ju st issued a booklet describing th e ir 
Meco ham m er d rill su itable for d rilling  from  soft

from  compressed air, which is required for the  actual 
conveyance of th e  m aterial. The conveyor m ay tak e  
th e  discharge from  a bin o r d irect from  a pulverizer. 
No a ir  is used unless m ateria l is actually  being 
tran sp o rted  and  th e  a ir consum ption p e r to n  of 
m ateria l hand led  is v irtu a lly  th e  sam e for all 
tonnages. The system  also au tom atically  weighs 
b o th  m ateria l received and  th a t  dispatched.

Ernst Leitz, of W etzlar, G erm any  (London 
office : 20, M ortim er S treet, W . 1), have sen t
a catalogue of th e ir  polarizing  m icroscopes, in 
which is a descrip tion  of appara tus for th e  applica
tio n s of Shand’s p lan im etric  analysis, to  which 
a tten tio n  was directed  in  th e  M a g a z i n e  las t 
m o n th  in  th e  M ining Digest. The in teg ra tin g  stage 
is illu stra ted  here. This has six independen t 
m easuring  spindles, w ith  th e  aid  of which th e  
p roportional am ounts of six different constituen ts 
m ay  be sum m ed in  one operation  and  a surface of 
18 b y  18 m m. p lan im etrica lly  evaluated . The 
exactness of th e  readings furnished by th e  spindles 
is such th a t, w ith in  an  in teg ratin g  distance of 
25 mm. along each com ponent, th e  e rro r does n o t 
exceed 0-01 mm. The release of all th e  spindles 
causes th e  in teg ratin g  stage to  re tu rn  au tom atically  
to  its  in itia l position along th e  m easuring line,
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whence it  m ay  be se t accurate ly  w ith in  0-1 mm. 
to  a fresh line  w ith  th e  aid  of a rack  and  p in ion  
m otion.

Hoi man Bros.,  Ltd.. of Camborne, Cornwall, 
have p repared  a leaflet describing th e ir Rotom ill for 
h o t m illing rock-drill bits. This m achine, which is 
illustra ted  here, is operated  by  compressed a ir and 
is intended for use as an  aux iliary  to  th e  Newgrip 
sharpener m anufactured  by  th is  firm. I t  is a self- 
contained un it, requiring no foundation, is 
sufficiently light to  be m oved from  place to  place 
w ithou t difficulty, and  is capable of dealing w ith  
b its up  to  2 in. in diam eter. The power u n it is a 
vane ty p e  a ir m otor and th e  spindle carrying th e  
cu ttin g  wheels is driven th rough  single reduction  
gearing. . The m otor th ro ttle  is controlled by  th e  
foot lever indicated, which is pro tected  by a safety 
catch. Milling cu tte rs  suitable for m aking either 
cross b its or double chisel b its can be m ounted  on

th e  spindle and  there  is an ap p ropria te  ty p e  of rest 
for drill rods for e ither operation. The leaflet 
contains directions for th e  use of th e  tw o kinds of 
m illing c u tte r ind icated  and po in ts o u t o ther types 
of b its which can  be h o t milled w ith  equal ease. 
T hey  also announce th a t  th ey  are  e recting  and 
equipping a fac to ry  a t  Jo h an nesburg  for th e  m an u 
factu re  of c e rta in  p a r ts  of th e ir  rock-drills. Local 
labour will be em ployed a lthough  supervision and 
certa in  operations will be carried  o u t b y  m en already 
sent from  Cam borne. T he fac to ry  is expected  to  
be in full w ork by  th e  end of Ju ne .

William B oby and Co., Ltd., of 62-64, Brook 
S treet, L ondon, W . 1, have prepared  a  leaflet 
describing th e ir  p recip ita tion  p lan t on th e  Andrews 
system , to  which a tte n tio n  was first d irec ted  under 
th e  head ing  of th is  com pany’s exh ib it a t th e  B ritish 
In d ustries Fair. The sam e principle underlies the  
operation  of th is  p lan t as th a t  in co rpora ted  in the  
A ndrews hydraulic  classifier m ark e ted  by  K inetic 
E lu tria to rs , L td . I t  is also applied  to  w ater.softening 
p lan t, by  m eans of w hich a larger continuous ou tpu t 
of softened  w a ter is o b tained  w ith  a considerably 
reduced am oun t of a tten d an ce . The ejection  of the 
sludge is effected au to m atica lly  b y  m eans of the 
und er-cu rren t valve m echanism , which is sim ilar 
in  princip le to  th e  sand-gate  m echanism  of the 
hydrau lic  classifier a lread y  referred to .

W estinghouse E lectric  In ternational Co., of 
2, N orfolk S treet, S trand , L ondon, W.C. 2 (head 
office : New York), have  issued th e ir  custom ary 
publication  describing engineering achievem ents 
d u ring  th e  y ear 1932. This includes sections on 
tu rb in e  w ork, transform ers, lig h tn in g  pro tection , 
m etal-clad sw itchgear, a ir  conditioning, new  m otors 
for special drives, electric  h ea ting , instrum ents, 
lighting, an d  w inding  engines. The last-nam ed 
gives p a rticu lars of new  insta lla tio n s, n o tab ly  those 
a t N o randa  and  L ake Shore. T he first is
briefly described as being  a  w ind ing  engine with 
a 1,550-h.p., 650-volt, 68-r.p .m ., d.c. m otor, 
tak in g  pow er from  a 1,800-h.p., 25-cycle, 2,200-volt, 
750-r.p.m . synchronous m o to r genera to r. The 
shaft is 4,200 ft. deep an d  loads of 12,000 lb. of 
ore in  a 10,000 lb. sk ip  o r  b u ck et com e up a t 
2,200 ft. p er m in . T he second is for ra is ing  ore from  
a d ep th  of 4,100 ft., th e  capac ity  of th e  sk ip  being 
th e  sam e as before. The h o ist is d riven  by  a  m otor 
v irtu a lly  a  dup lica te  of th a t  a t  N oranda, b u t 
o p era tin g  a t  a  lower vo ltage (600 volts) and  speed 
(63 r.p .m .), and  has th u s a lower ra tin g  (1,350 h.p.). 
The pow er supply  is from  a  m o to r g en era to r set 
driven b y  a 1,500-h.p., 25-cycle, 2,200-volt induction  
m otor, w ith  a steel p la te  flywheel for 80% equaliza
tio n  an d  a liquid  slip regulator.

Alfred Herbert, Ltd., of C oven try , have 
published a pam phle t describ ing  dust and  sulphur 
rem oval p lan t for han d lin g  fu rnace gases known 
as th e  M odave d u st a rreste r, to  which a tten tio n  
was first d irected  here u n d er th e  head in g  of th is 
com pany’s ex h ib it a t  th e  B ritish  In d u stries  Fair. 
The appara tus consists of an  u p p er ta n k  connected  
w ith  th e  w a ter supply, and  th e  action  is as fo llow s:— 
W ater flows th ro u g h  valve V. 1 in to  ta n k  R  and 
fills elem ents E , overflows and  runs down th e  sides 
of th e  e lem ents in to  ta n k  B. The gases e n te r  the  
ap para tus a t  rig h t angles to  th e  axes of th e  elem ents. 
As th e  dust particles come in to  co n tact w ith  the  
w et surfaces of th e  e lem ents th e y  are  w ashed down 
in to  th e  ta n k  B, w here th e y  are carried  aw ay  by 
th e  w a ter which passes o u t of th e  ap p ara tu s  by  
valve Y. 2. This valve is ad ju s ted  so th a t  a  trick le
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of w ater is issu ing from  th e  overflow T. The w ater 
charged w ith dust is run  e ith e r to  w aste or se ttling  
ponds where th e  dust is p recip ita ted . In  th e  case 
of sulphurous gases i t  is necessary to  m ix lim e or 
some o th e r alkali w ith th e  w ater supplied to  the  
dust a rreste r to  assist th e  absorption  of th e  oxides 
of su lphur and  to  neu tra lize  th e  acid which is 
formed. A com plete su lphur rem oval p lan t consists 
of th e  p lan t for in te rm itte n t m ixing of th e  alkali 
w ith th e  w ater, a  M odave dust arrester, and  a. sludge 
precip ita tion  p lan t, such as th a t  referred to  under 
the  head ing  of W illiam  B oby and  Co., L td ., in  
a paragraph  in th is  issue. Such an  in sta lla tion  is 
quite self-contained, th e  w ater being continuously 
circulated round th e  system  and th e  am ount of 
m ake-up w a ter th a t  is required is very  small.

METAL MARKETS
C o p p e r .— D uring April th e  U nited S tates again 

affected th e  non-ferrous m etal m arkets, including 
copper, by  surprise developm ents. W hereas March 
was characterized by th e  Am erican banking 
m oratorium , April saw the  abandonm ent of the  
gold standard  by  th e  U nited S tates. This resulted 
in a soaring of the  cen t price of copper, which rose 
from 5 cents per lb. (both c.i.f. E urope for export 
and delivered Connecticut Valley for in ternal 
consum ption) to  6 05 cents c.i.f. E urope and 6 50 
cents delivered respectively. The standard  m arket 
was favourably  affected by Am erica’s m ovem ent 
tow ards inflation, though  it  rem ains to  be seen 
w hether th is will prove justified, particu larly  as 
the suggested general U nited  S tates m ining sh u t
down m ay no t now tak e  place. Considerable 
investm ent buying of copper has been seen.

Average price of Cash S tandard  Copper : April, 
1933, ¿29 12s. 5d. ; March, 1933, ¿28 4s. 4d. ; 
April, f932, ¿29 19s. lOd. ; March, 1932, ¿33 Is. 9d.

T in .— P rices experienced a  heavy rise during 
April, m ainly on sustained Am erican buying. So 
heavy was th is purchasing th a t  fears are entertained 
in some q u arte rs th a t  the  m arke t m ay be som ewhat 
“ overbought.” The sta tistical position, however, 
continues to  develop favourably. Producers have 
agreed to  keep production a t  33J%  of th e  1929 
basic ra te  when th e  present arrangem ents expire 
a t  the  end of June. The In terna tional Tin Pool 
cannot commence to  release its tin  un til the  ra te  
of o u tp u t is raised to  40% , a lthough prices are now 
close to  its authorized initial release price of ¿165.

Average price of Cash S tandard  Tin : April, 1933, 
¿158 Os. 4d. ; March, 1933, ¿149 4s. Id. ; April,
1932, ¿109 Os. lOd. ; March, 1932, ¿129 18s. 2d.

L e a d .—The tone of th is m arke t has also been
assisted by tran sa tlan tic  developm ents. A part from 
the  tendency for American investors and consumers 
to  p u t cash reserves into lead holdings, there  is 
a feeling th a t  if inflation definitely occurs in the  
U nited S tates th is will result in a considerable 
stim ulation  as regards the  tem po of industry  
generally. In  such circum stances th e  mild strength  
displayed by lead prices has been understandable. 
E uropean conditions have no t undergone m uch 
change so far and in ternational trad e  has been 
considerably d isturbed by the  erratic  behaviour of 
th e  dollar.

Average m ean price of soft foreign lead : April,
1933, ¿10 19s. l i d . ;  March, 1933, ¿10 14s. 3 d .; 
April, 1932, ¿11 7s. 3d. ; March, 1932, ¿12 9s. 9d.

S p e l t e r .— This m arket n a tu ra lly  did n o t escape 
the  repercussions of the  Am erican m onetary  sensa
tion  and “ inflation buying ” on the  o ther side of 
the  A tlantic  helped to  harden prices here also. The 
sta tistica l position in the U nited S tates is still very 
discouraging, bu t, of course, stocks over there  ought 
to  begin to  dim inish if in dustry  picks up on a big 
scale as optim ists hope will be the  case. The spelter 
situation  outside th e  U nited S tates continues to  
improve.

Average mean price of spelter : April, 1933,
¿15 Is. 7d. ; March, 1933, ¿14 13s. 2d. ; April, 1932, 
¿11 16s. 3d. ; March, 1932, ¿12 16s. 4d.

I r o n  a n d  S t e e l .— The B ritish  pig-iron m arke t 
rem ained qu ite  cheerful la s t m onth. Cleveland 
prices were unchanged, No. 3 foundry g.m.b. for 
local delivery rem aining a t 62s. 6d. delivered. 
Much lower figures were accepted, however, for 
export. H em atite  was m oderately active and stocks 
of th is m aterial appear to  have ceased to  expand. 
E as t Coast m ixed num bers are priced around 59s. 
f.o.t. or f.o.b. In  the  finished steel m arket sentim ent 
was im proved by  various factors, including big 
L.M.S. Railway allotm ents of rails, foreign rail and 
bridge orders, and th e  Anglo-Danish trad e  agree
m ent, b u t dem and from  th e  shipyards is slow to  
expand. The m arket for C ontinental steel was 
d isturbed by  th e  Am erican abandonm ent of the  
gold standard , whilst tow ards the  end of th e  m onth 
m ost works on the  o ther side of th e  Channel w ith 
drew in view of the  im m inent establishm ent of the 
in te rnational sales offices, which will fix prices.

I r o n  O r e .—A lthough th e  outlook im proved 
slightly  during April and some m oderate purchases 
were made, th e  aggregate tu rnover rem ains com 
parative ly  small, especially in Germ any. Prices are 
ra th e r nom inal based on 15s. 3d. to  15s. 6d. per ton 
c.i.f. for b est Bilbao rubio.

A n t i m o n y .— The m arket has been thoroughly 
unsettled by  the  rapid  and wide fluctuations in silver 
prices, which have affected th e  Chinese exchange.
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L O 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 Standard Ounce : Gold per Fine Ounce.

CO PPER.

Standard.

Cash. 3 Months.

E lectro
lytic

TIN .
ZINC

(Spelter).

LEAD. SILVER.

GOLD.
Best

Selected.
Soft

F oreign . E nglish. Cash. For
ward.

Cash. 3 M onths.

£ s. d. £ s. d. £ s. d. I s. d. £ s. d. £ s. d. d. d. s. d.
32 10 0 156 8 9 157 2 6 14 17 6 11 U 0 12 10 0 1 7 « 18 121 4.— 156 11 3 157 6 3 14 17 6 10 17 6 12 10 0 17» 17« 121 8
31 15 0 156 13 9 157 7 6 14 15 0 10 15 0 12 5 0 18 1 8 * 121 6
31 15 0 157 16 3 158 11 3 14 15 0 11 0 0 12 10 0 1 7 « 18 120 94— 158 8 9 159 1 3 15 2 6 11 0 0 12 10 0 183 1 8 * 120 2— 159 8 9 159 17 6 15 6 3 11 2 6 12 10 0 1 9 * 194 120 6
32 15 0 160 13 9 161 7 6 15 8 9 11 7 6 12 15 0 19f 1 9 * 119 1

160 6 3 161 1 3 15 3 9 11 2 6 12 10 0 2 0 * 201 118 2
32 15 0 162 18 9 163 12 6 15 6 3 11 1 3 12 10 0 2 0 * 204 119 0— 164 1 3 164 13 9 15 6 3 11 3 9 12 10 0 184 1 8 * 121 0— 164 11 3 165 3 9 15 3 9 11 0 0 12 10 0 2 0 * 204 121 4
33 0 0 164 8 9 165 1 3 15 1 3 11 1 3 12 10 0 20 20 122 6

_ 171 2 6 171 15 0 14 16 3 10 18 9 12 10 0 204 2 0 * 123 9
33 10 0 173 8 9 174 1 3 14 18 9 11 1 3 12 10 0 204 204 124 8

173 17 6 174 8 9 14 16 3 11 1 3 12 10 0 1 9 * 194 123 5— 177 7 6 177 18 9 14 18 9 11 7 6 12 15 0 194 1 9 * 124 6
35 0 0 178 15 0 179 7 6 15 9 6 11 17 6 13 5 0 191 1 9 * 124 8

182 3 9 183 2 6 15 7 6 12 1 3 13 10 0 194 191 123 9
35 15 0 182 11 3 183 6 3 15 8 9 12 0 0 13 10 0 1 9 * 19» 123 4

182 11 3 183 2 6 15 9 6 11 16 3 13 5 0 1 8 « 19 123 4

Apr.
11
12
13
18
19
20 
21
24
25
26
27
28

May.
1
2
3
4
5

10

£ s. d. 
30 0 7 i 
29 17 6 
29 6 101 
29 3 9 
29 3 9
29 15 74
30 6 3 
30 3 1- 
30 8 9 
30 15 7- 
30 15 0 
30 10 7J

30 19
31 4
31 5
32 6 
32 15
32 16 10*
33 8 14 
33 1 10i

£ s. d. 
30 4 44 
30 0 74 
29 11 104 
29 7 6 
29 8 9
29 19 4
30 10 7. 
30 8 1 
30 11 104 
30 18 14 
30 10 10*
30 13 1}

31 0 71
5 74 
8 It

32 8 9
33 0 74 
33 0 74 
33 11 104 
33 7 6

£ s.
34 17 
34 10 
34 0 
33 15 
33 10
33 17
34 10 
34 10
34 17
35 2 6 
35 6 3 
35 2 6

35 0 0 
35 10 0
35 10 0
36 0 0 
36 11 3
36 12 6
37 5 0 
37 5 0

Business has been slow and  quotations are now 
somewhere ab o u t ¿22 10s. to  ¿23 c.i.f. for forw ard 
shipm ent from  China and  £37 10s. to  £42 10s. 
delivered for English.

A r s e n i c .—The uncerta in  value of th e  dollar 
has m ade M exican arsenic ra th e r nom inal, b u t ab ou t 
¿18 to  ¿18 5s. c.i.f. is still quoted. Cornish w hite is 
ab o u t ¿19 f.o.r. mines.

B i s m u t h .—The official price has continued 
unchanged a t  4s. 6d. p er lb. for 5 cwt. lo ts and 
over.

C a d m i u m .—Business is n o t on a very  large scale, 
and  prices are fractionally  easier a t  ab o u t Is. 5d. 
per lb.

C o b a l t  M e t a l .— The easiness of th e  dollar in 
th e  la tte r  half of April led to  prices being reduced 
officially to  5s. 6d. per lb. for cwt. lots.

C o b a l t  O x i d e s .— C urren t quo tations a re  ab ou t 
4s. 9d. to  5s. 2d. per lb. for b lack  and 5s. 4d. to  
5s. 7d. for grey.

C h r o m i u m .— The m ark e t is stead y  a t  2s. 9d. 
per lb. delivered for 96 to  98% .

T a n t a l u m .— R ound ab o u t ¿15 per lb. is still 
quoted , b u t dem and is of little  comm ercial 
im portance.

P l a t i n u m .— The undertone of th e  m arke t 
rem ained fairly  good during April, business having 
been on a ra th e r  b e tte r  scale recently . Officially 
th e  price of refined m etal rem ains a t  ¿7 10s. p er oz.

P a l l a d i u m .— Business is slow and  cu rren t q u o ta 
tions a re  ab o u t ¿3 10s. to  ¿4 5s. p er oz.

O s m i u m .— In  th e  absence of any  selling pressure 
quo tations a re  upheld a t  ¿12 to  ¿12 10s. per oz.

I r i d i u m .— Sponge and pow der are still quo ted  a t 
¿9  10s. p er oz., b u t th ere  is n o t a g rea t deal m oving.

T e l l u r i u m .— Somewhere ab o u t 17s. 6d. per lb. 
is th e  cu rren t value.

S e l e n i u m .-— Business continues steadily  a t  the  
unaltered  prices of 7s. 8d. to  7s. 9d. per lb. (gold) 
ex warehouse Liverpool.

M a n g a n e s e  O r e .— This m ark e t presents few new 
features of in terest. R ussia occasionally disposes 
of a little , w hilst In d ia  also sells odd cargoes to  th e  
Continent. G enerally speaking, however, th e  dem and

is v ery  slow and prices are q u o tab ly  unchanged a t 
9Jd . per u n it c.i.f. for best Ind ian  and  8^d. to  9d. 
c.i.f. for 50 to  52%  washed Caucasian.

A l u m i n i u m .— There is a q u ie tly  s tead y  dem and 
a t  th e  unaltered  prices of ¿100 for ingots and  bars 
and  ¿102 for rolling billets, b o th  less 2%  delivered.

S u l p h a t e  o f  C o p p e r .— A bout ¿15 5s. to  ¿15 15s., 
less 5% , is quo ted  for B ritish  m ateria l.

N i c k e l .— A lthough it w as th o u g h t a t  one tim e 
th a t  th e  easiness of th e  dollar would resu lt in lower 
sterling prices, so far th ere  h as been no change, ¿240 
to  ¿245 pe r to n  still being quoted , according to 
q u a n tity . D em and recently  has been ra th e r  better.

C h r o m e  O r e .— There is no th ing  m uch moving, 
b u t prices are stead y  a t  80s. to  85s. per to n  c.i.f. 
for good 48% R hodesian ore and 100s. to  105s. c.i.f. 
for 55 to  57% New Caledonian.

Q u i c k s i l v e r .— Now and  th en  some fa ir orders 
are placed, b u t on th e  whole th e  m ark e t is quietly  
steady , w ith  spo t m etal ab o u t ¿9 15s. per bo ttle , net.

T u n g s t e n  O r e .— Like o th er China products the  
value of tungsten  ore has been very  indefinite, owing 
to  the  u n certa in ty  of silver. P ro b ab ly  ab o u t 10s. 6d. 
to  10s. 9d. p er u n it c.i.f. represen ts th e  curren t 
value of forw ard sh ipm ent from  China.

M o l y b d e n u m  O r e .— W ith  ra th e r  m ore m aterial 
offering prices have  eased to  ab o u t 45s. pe r u n it 
c.i.f. for 80 to  85%  concentrates.

G r a p h i t e .— Business is ra th e r  slow and  prices 
continue largely nom inal a t  ab o u t ¿16 to  ¿18 per 
ton  c.i.f. for 85 to  90%  raw  M adagascar flake and 
¿15 to  ¿17 c.i.f. for 90%  Ceylon lum ps.

S i l v e r .— The silver m ark e t during A pril under
w ent some wide fluctuations an d  considerable 
changes in outlook. The aban d o n m en t of th e  gold 
stan d ard  by  th e  U nited  S ta tes was th e  ou tstand ing  
feature  since, coupled w ith  ta lk  of inflation w ith 
special m easures for raising silver prices, i t  resulted 
in considerable speculative buying. T his continued 
on and  off to  th e  end of th e  m onth , b u t  occasional 
realizing b ro u g h t some sharp  reactions a t  tim es. 
Spot b a rs  a fte r stand ing  a t  1 7 ^ d . on A pril 1 rose 
to  2017Bd. on A pril 25 and  closed a t  19gd. on 
April 29.
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STATISTICS
PRODUCTION OF GOLD IN T H E  TRANSVAAL.

R and.
E lse*

w h ere . T otal.

Oz. Oz. Oz.
April, 1932............................ 901,894 47,902 949,796
May......................................... 919,223 46,421 965,644
J u n e ....................................... 913,297 45,714 959,011
J u l y ....................................... 933,947 47,213 981,160
A u g u st................................... 943,174 48,148 991,322
S ep tem ber............................ 912,870 48,631 961,501
October ................................ 926,686 48,279 974,965
November ............................ 930,085 48,631 978,716
December ............................ 931,749 48,869 980,618
January , 1933 .................... 919,125 48,332 967,457
February .............................. 835,931 47,214 883,145
March ................................... 896,728 50,135 946,863
April .................................... 845,099 49,998 895,097

TRANSVAAL GOLD OUTPUTS.

March.

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

Brakpan .......................... 114,500 £211,780 114,000 £214,492
City Deep ...................... 89,000 22,531 80,000 20,108
Cons. Main R e e f ........... 77,000 24,290 77,100 23,911
Crown M ines................... 291,000 S8.790 274,000 83,648
D aggafonte in ................. 46,000 £114,611 49,500 £116,1U9
D’rb 'n  Roodepoort Deep 52,100 14,561 48,900 13,682
East Geduld ................. 69,000 23,466 63,500 21,597
East Rand P.M ............... 164,000 41,100 156,000 39,093
G eduld.............................. 88,000 27,201 86,600 20,769
Geldenhuis D e e p ........... 76,500 15,849 72,500 14.9S0
Glynn’s Lydenburg . . . 7,760 2,493 7,400 2,603
Government G.M. Areas 215,000 £555,421 190,000 £486,004
Kleinfontein ................. 53,800 10,100 51,000 9,481
Langlaagte E sta te  . . . . 82,000 £137,113 70,000 £122,980
Luipaard’s V le i ............. 36,000 8,299 34,100 8,106
M odderfontein N ew .. . . 178,000 53,425 168,000 50,431
M odderfontein B ......... 77,500 17,553 73,000 16,557
Modderfontein Deep . . 46,000 19,740 42,400 18,240
Modderfontein East . . . 78,000 20,812 72,500 18,928
New State A re a s ........... 94,000 £267,855 85,000 £246,258
Nourse ............................ 72,000 18,678 70,000 18,352
Randfontein ................. 260,000 £428,905 245,000 £394,218
Robinson D e e p ............. 100,000 27,023 95,000 25,696
Rose Deep ..................... 64,000 12,341 60,500 11,641
Simmer and J a c k ......... 90,200 21,096 85,000 20,133
S p rin g s ............................
Sub N ig e l ........................

82,000 £217,918 82,700 £220,936
38,000 35,519 36,900 35,382

Transvaal G.M. Estates 20,100 5,480 20,000 5,223
Van R y n .......................... 52,000 £63,601 50,000 £60,833
Van Ryn Deep ............. 78,000 £130,666 70,000 £120,274
West Rand Consolidated 98,000 £149,557 95,000 £144,031
West S p rin g s ................. 82,500 £107,961 83,300 £107,774
Witw’tersr’nd (Knights) 69,000 £71,660 69,000 £67,402
W itwatersrand Deep . . 47,000 15,722 44,300 14,622

Apr il .

Gold a t 119s. per oz.

COST AND PR O FIT  ON TH E  RAND, E tc .

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

January , 1932 
February . . . .
March ...........
April .............
M ay.................
J u n e ...............
J u l y ...............
A u g u st...........
September . .  .
O c to b e r .........
November . . .  
D ecem ber.. . .  
January , 1933 
February . 
M arch ........

Tons
milled.

2.880.500 
2,775,400 
2,901,300
2.883.500 
2,964,100 
2,927,200 
2,993,600 
3,027,700 
2,940,800
2.994.500 
2,949,050
2.972.000
3.029.000 
2,802,6U0

Yield 
per ton.

W ork’g 
cost 

per ton.

W ork’g 
profit 

per ton.

Total
working
profit.

s. d. s. d. s. d. £
27 5 19 4 8 1 1,163,434
27 8 19 6 8 2 1,133,212
27 10 19 7 8 3 1,200,278
27 9 19 5 8 4 1,196,011
27 6 19 2 8 4 1,228,198
27 9 19 3 8 6 1,241,392
27 5 19 0 8 5 1,260,744
27 6 19 1 8 5 1,277,923
27 6 19 1 8 5 1,234,584
27 5 19 0 8 5 1,263,274
27 8 19 2 8 6 1,256,717
27 10 19 5 8 5 1,255,797
37 10 19 4 18 6 2,802,754
37 0 19 9 17 3 2,414,758

2,549,179

NATIVES EMPLOYED IN  TH E TRANSVAAL MINES.
Gold

Min es .
Coal

Min es .
D iamond

Mines. T otal.

April 30, 1932 ......... 214,334 11,943 _ 226,277
May 31 ..................... 215,926 11,972 — 227,898
June 30 ................... 217,077 11,833 — 228,910
Ju ly  3 1 ..................... 217,525 12,056 —- 229,581
August 31 ............... 217,658 11,727 — 229,385
September 30 ......... 216,398 11,642 — 228,040
October 3 1 ............... 216,298 11,353 — 227,651
November 30 . . . . 219,024 11,207 — 230,231
December 31 . . . . . . 221,008 11,310 — 232,318
January  31, 1933 .. 222,005 11,292 — 233,297
February 28 ........... 222,589 11,472 — 234,061
March 31 ............... 223,490 11,626 — 235,116
A pril 30 ................... 225,279 11,611 — 236,890

PRODUCTION OF GOLD IN RHODESIA.
1930 1931 1932 1933

oz. oz. oz. oz.
Jan u ary ................... 46,121 45,677 42,706 48,650
February ............... 43,385 42,818 45,032 47,661
M a rc h ..................... 45,511 42,278 47,239 49,929
A p r i l ....................... 45,806 43,776 46,487 —
May ....................... 47,645 43,731 46,854 —
Ju n e ......................... 45,208 44,118 48,441 —■
Ju ly  ....................... 45,810 44,765 47,331 —
A ugust..................... 46,152 43,292 49,254 —
Septem ber............... 46,151 42,846 50,198 —
October ................. 45,006 44,260 50,416 —i
November ............. 44,351 44,516 43,082 —
D ecem ber............... 46,485 50,034 52,096 —

RHODESIAN GOLD OUTPUTS.
March. Ap r il .

Tons. Oz. Tons. Oz.

Cam and M o to r ............. 25,600 9,527 25,600 9,523
Globe and Phoenix . . . . 6,092 5,542 6,096 5,493
Lonely R e e f ................. .. 11,000 2,130 11,000 2,102
Luiri Gold ..................... .— — — —
R e z e n d e ......................... 6,500 2,506 6,500 2,397
Sherwood Star ............. 6,400 £8,065 6,400 £7,837
Wanderer Consolidated. 15,900 3,672 13,200 3,566

W EST AFRICAN GOLD OUTPUTS.
MarCH. Apr il .

Ariston Gold Mines . . .  
Ashanti Goidfields . . . .  
Taquah and Abosso . . .

Tons.
6,479

13,490
10,493

Oz.
£20,531

14,740
3,461

Tons.
6,608

13,448
10,038

Oz.
£20,864

14,739
3,282

AUSTRALIAN GOLD OUTPUTS BY STATES.
W estern
Australia. Victoria. Queensland.

Oz. Oz. Oz.
A pril, 1932 ...................... 48,936 — 1,216
M ay.................................... 53,928 — 692
J u n e .................................. 50,079 — 920
July  .................................. 53,585 — 1,391
A u g u s t.............................. 51,536 — 1,026
S ep tem b er....................... 54,427 ■— 1,160
O ctober.............................. 51,236 — 2,169
N o v em b e r........ .. 53,956 38,612+ 4,386
December ....................... 52,282 9,133 4,602
January , 1933................. 45,755 — 4,005
February ......................... 47,281 — 4,365
March .............................. 47,105 — —
April ................................ 52,909 — —

t  Period Jan .-N ov . 1932.

AUSTRALASIAN GOLD OUTPUTS.
March . Ap r il .

Tons. Value £ Tons. Value £

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

5,477
3,860
7,211
7,476

40,467
12,104
10,124
18.797Î
33,062

5,732 
1,823* 

14 069 
5,527* 

72,907 
16,055 
15,322 

/  5,972* 
1 30,9921 

8,690*

5,101
3,200
6,712
6,942

11,550
9,341

1 6 ,8 9 3 «

4,456
1,637*

13,261
5,174*

15,430 
13,766 

J  5,046* 
1 28,8661

* Oz. gold, t  Oz. silver. I  Mar. 18. i t  To Apr. 15.
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GOLD OUTPUTS, KOLAR D ISTRICT, INDIA.

Mar CH. Ap RIL.

Tons
Ore.

Total
Oz.

Tons
Ore.

Total
Oz.

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

9,400
14,865
19,481
11,765

5,564
7,705

12,811*
4,221

8,580
14,375
18,575
11,752

4,904 
7,425 

1 1 ,754f 
4,200Ooregum ...........

* 1,127 oz. from 1,130 tons Balaghat ore. 1 1,273 oz. from 1,146 
tons B alaghat ore.

M ISCELLANEOUS GOLD, SILV ER, AND PLATINUM  
OUTPUTS.

MaRCH. Apr il .

Tons. Value £ Tons. Value £

Bulolo G o ld ............................
Chosen Corp. (Korea) .........
F rontino Gold (C’lb i a ) .........
F re sn illo ..................................
New Goldfields of Venezuela 
O riental Cons. (Korea) . . . .  
S t. John del Rey (Brazil) . . 
Santa Gertrudis (Mexico) . .
V iborita ....................................
W est Mexican Mines ...........

10,060
4,370

78,237
8,527

19,841

1,160

148,898i 
17,850 
19,990 

759d 
2,324* 

67,465d 
38,500 

3 ,884áí

17,000¿

4,450

8,192

153,271^

26,184

2,017*
80,370^
42,200

d Dollars. * Oz. gold. Í  Loss.

PRODUCTION OF TIN  IN FED ERA TED  MALAY STATES. 
Estim ated a t 72% of Concentrate shipped to Smelters. Long Tons.
Ju ly , 1932 . 
August 
Septem ber , 
O ctober . . .  
November. 
December

1,437 January , 1933 ........... 2 ,312
1,164 F ebruary ...................... 2,154
1,123 March .......................... 1,506
2,273 April ............................ 2 ,589
2,242 M ay................................ —
1,590 J u n e .............................. —

OUTPUTS OF MALAYAN T IN  COMPANIES. 
I n Long T ons of Concentrate.

F e b . Mar. Ap r .

A yer H itam  ................................ __ _ 681
B atu C a v e s .................................. 27 —
Changkat .................................... 60 55 60
Gopeng ......................................... — 721*
Hongkong Tin ............................ — 105* —
Idris H ydraulic .......................... 18 — 2 0 |
I p o h ............................................... 551 — 54|-
Kampar M a la y a .......................... — — —
Kampong L a n ju t ....................... — — —
K am unting ................................ — 173 145
K ent (F .M .S .).............................. _ __
K illinghall.................................... — 861* __
K inta ............................................. — 341* _
K inta K e lla s ................................ — 381* 361
K ram at Tin ................................ 70 7S 85
Kuala K a m p a r............................
K undang ....................................... — — _
L ahat ............................................. 11 71 121
Lower P e ra k ................................ _
Malaya C onso lidated ................. — — _
Malayan T i n ................................ 81 — 681
Malim N a w a r .............................. _ __
Pahang ........................................ 78 78 72
Penaw at ...................................... 481 39
Pengkalen ..................................... 67*
P e ta lin g ........................................ — 151 152
Rahm an ...................................... 25 _ 23
Ram butan ..................................
R antau  ......................................... 21 _
R aw an g ......................................... 33 42 23
Rawang C oncessions................. 29 16 23
Renong ........................................ 251 231 27
Selayang......................................... _
Southern K am par....................... 781 — 75
Southern M a la y a n ..................... 534 511 534
Southern Perak .......................... 15 | 51
Southern T ro n o h ....................... 18 18 17
Sungei B e s i ..................................
Sungei K inta .............................. __ __
Sungei W ay ................................ 531 — 561
Taiping ......................................... 9 114
T a n jo n g ......................................... __
Tekka ........................................... __ 39*
Tekka T a ip ing .............................. __ __
T e m o h ........................................... _
Tronoh ......................................... 39 39 37
Ulu K la n g ....................................

OUTPUTS OF N IG ERIA N  TIN  M INING COMPANIES. 
I n L ong T ons of Concentrate.

F e b . Mar . Ap r .

A nglo-N igerian ............................ 18 171 171
Associated Tin Mines ............... 100 £ 106 110
Baba R iv e r .................................. 3 3 3
B atura M onguna.......................... —
B is ic h i........................................... 20 20 _
D affo............................................... — _
Ex-Lands ..................................... — _ _
F i la n i ............................................. — _ _
Jan  ta r ............................................. 10 9 12
Jos .................................................. 7! 71 —
Juga Valley ................................ r>i 51 51
K aduna S y n d ica te ...................... i l 11 11
K aduna Prospectors................... 6 5 6
K a s sa ......................... ................... 3 3 3
London Tin ................................ 76 75 86
Lower B is ic h i.............................. 3 3
N araguta Extended ................. —
Nigerian C onsolidated ............... 5 —
Oftin R iver..................................... — —
Ribon Valley .............................. 9 10 91
Tin F ie ld s ..................................... — —
United Tin A re a s ........................ 9 9 9
Yarde Kerri ................................

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

F e b . Ma r . Apr .

Anglo-Burma (B urm a)............... 23 23 211
Aramayo Mines (B o liv ia )......... 123 99 108
Bangrin (Siam) .......................... — 511 611
B eralt ........................................... 24* 24* 24*
Consolidated Tin Mines (Burma) 82 73 72
E ast Pool (Cornw all)................. 45 471 44
Fabulosa (B o liv ia )...................... 34 37 32
G eevor ......................................... — 55 52
Kagera (U g an d a) ........................ 21 25
K a m ra ......................................... — __
M alaysiam T i n ............................ 14* 141 13*
Mawchi ......................................... 218* 225*
P a tin o .............................................
P a ttan i ......................................... _ _ _
San Finx  (Spain) ........................ — _ _
Siamese Tin (Siam) ............... — 1181 140
South Crofty .............................. 49 £ 511 52
Tavoy Tin (B u rm a).................... 381 471 451
Tongkah H arbour (S ia m )......... 50 35 32
Toyo (Japan)................................ 541 G81 71
Z a a ip la a ts ..................................... 131 —

* Tin and W olfram.

CO PPER LEAD, AND ZINC OUTPUTS.

B ritannia Lead

Broken H ill South . .

Burma Corporation . 
E lectrolytic Zinc . . . .  
Indian C o p p e r ...........
M essina ........................
M ount Isa .................
M ount Lye 11 .............
N orth Broken H ill. ..

Rhodesia Broken Hill 
Roan Antelope 
Sulphide Corporation

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

Zinc Corporation

f Tons refined lead 
j  Oz. refined silver 
i  Tons lead conc. 
\T o n s  zinc conc. . 
?Tons refined lead 
\  Oz. refined silver

Tons z i n c ...........
I Tons copper . . . .
\  Tons yellow m etal 

Tons copper . . . .  
Tons lead bullion 
Tons concentrates 

f Tons lead conc. . 
\T o n s  zinc conc. . .
J Tons Zinc ...........
\T o n s  V20 5 conc. . .

Tons blister copper 
f  Tons lead conc. 
\T o n s  zinc conc.
I Tons lead conc.
I Tons zinc conc.
/  Tons lead conc. 
\T o n s  zinc conc.

Ma r . Apr .

3,318 _
217,204 —

5,5521 4,507
6,4251 5,047
5,880 5,880

520,975 500,755

400 400
460 470
796 684

5,215 .—
2 ,313 t 2,777*
4,900 4,850
4,790 4,298
1,550 1,680

20 —

1,4881 ___
2,1151 —
4,952 3,626
0,721 4,638
5,8481 —
4,0471 —

* 3 m onths to  M ar. 31. * To Apr. 19. t  To March 22. Î  To Apr. 8.
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IMPORTS O F ORES. METALS, E tc ., INTO UNITED KINGDOM.

F e b . Mar.

Iron Ore ............................ 210,635 218,261
Manganese O r e .......................... 4,929 5,982
Iron and Steel .......................... 77,959 96,963
Copper and Iron Pyrites . . . 30,666 24,099
Copper Ore, M atte, and Prec.. 3,103 1,090
Copper Metal ............................ 8,634 10,113
Tin C o n ce n tra te ....................... 1,313 3,145
Tin Metal .............................. 320 755
Lead Pig and S h e e t ................. 19,835 20,059
Zinc (S p e lte r) ............................ 5,631 5,076
Zinc Sheets, e tc .......................... 1,111 1,547
Zinc Oxide ................................ 21 72
Zinc Ore and Cone..................... 2,126 —
Aluminium.................................. . .C w t.. . 5,012 9,294-
M ercury...................................... . .L b___ 135,743 73,100
White Lead .............................. 5,158 6,183
Barytes, g ro u n d ........................ . .C w t.. . 25,092 25,677
Asbestos .................................... 910 1,539
Boron Minerals ....................... 1,064 1,719
Borax ........................................ . .C w t.. . 7,700 15,720
Basic S la g .................................. 1,000 —
Superphosphates ...................... 4,245 8,927
Phosphate of Lime ................. . .T o n s . . 20,919 19,670
M ica ............................................. 130 102
Tungsten Ores .......................... . .T o n s . . 296 339
S u lp h u r.............................. 5,667 5,813
Nitrate of Soda ....................... . .Cwt. . . 120 —
Potash S a l t s ............................. . .Cwt. . . 128,077 280,039
Petroleum : Crude ................. 25,157,778 25,254,908

Lamp Oil ........... . .  Gallons 17,360,876 19,467,893
M otor Spirit . . . . . .Gallons 66,960,656 116,014,311
Lubricating O il.. 3,265,040 9,878,865
Gas O il................. . . Gallons 8,862,734 7,342,402
Fuel Oil ............. . .Gallons 46,168,593 50,356,989

Asphalt and Bitumen ............. 9,251 7,924
Paraffin Wax ............................ . .Cwt. . . 90,925 67,806

OUTPUTS REPO RTED  BY OIL-PRODUCING COMPANIES. 
I n T ons.

F e b . Mar. Apr.

Anglo-Ecuadorian....................... 14,780 16,011 15,024
Apex T rin idad .............................. 44,500 49,030 47,990
Attock ........................................... 1,259 1,421 1,242
British B urm ah ............................ 4,241 5,091 5,225
British Controlled ...................... 41,870 39,599 37,945
Kern M ex...................................... 760 857 857
Kern River (Cal.) ...................... 3,244 7,429* 3,187
Kern Romana ............................ 74 140 207
Kem Trinidad ............................ 2,641 3,099 3,937
Lobitos ........................................ 20,290 21,454 21,614
Phcenix........................................... 59,338 65,383 63,255
St. Helen’s P e tro leu m ............... 3,795 — 3,797
Steaua Romana .......................... 81,733 90,399 —
Tampico ...................................... 2,091 2,437 2,378
Tocuyo ......................................... 1,073 1,153 1,042
Trinidad Leaseholds ................. 28,600 31,650 32,450

* Includes S t. H elen’s Petroleum .

QUOTATIONS OF OIL COMPANIES’ SHARES. 
Denomination of Shares ¿1 unless otherwise noted.

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

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

8% Pref. (4 pesos)
Phcenix, Roumanian .......................
Royal D utch (100 f l . ) ........................
Shell Transport, O rd..........................

5% Pref. (£10) . . .
Steaua Rom ana ................................
Trinidad L easeholds   • • • • • ■ •
United British of Trinidad (6s. 8d.) 
V.O.C. H o ld in g  .......................

A pr. 8, May 10, 
1933. 1933.

s. d. 
11 0 
10 0

7 3 
18 0

3 9 
10 0

4 3
4 3 

18 9
3 0 

15 0 
6 9
5 9 

10 0 
15 0

3 0

13 9 
4 9 

11 3

£ s. d. 
11 0 

1 11 9
1 6 3 
1 15 0
1 3 6 

10 0 
4 3 
6 0 

3 1 3

1 16 9
7 0 
6 9

10 0 
19 0 0
2 6 9 

11 10 0
8 6 

2 16 3
5 6 

1 13 0

P R I C E S  O F  C H E M I C A L S .  M a y  9.

These quota tions are no t ab so lu te ; they vary according to  
quantities required and contracts running. ^

Acetic Acid, 4 0 %   per cwt. 1 0 9
„  80%   „  1 18 5

,, ,, G la c ia l   per ton 59 0 0
Alum ........................................................................  „  8 7 6
Aluminium Sulphate, 17 to  1 8 %   6 15 0
Ammonium, Anhydrous   per lb. 1 1

,, 0-880 s o lu tio n   per ton 15 10 0
„ C a rb o n a te .........................................  ,, 27 10 0
,, N itrate (British)    16 0 0
,, Phosphate (Mono- and D i - )   ,, 58 0 0

Sulphate, 20-6% N   6 10 0
A ntim ony, T artar Em etic, 4 3 /4 4 %   per lb. 10

,, Sulphide, g o ld e n ................................ ,, 9
Arsenic, W hite (foreign)   per ton 20 0 0
Barium, Carbonate (native), 9 4 % .....................  ,, 4 10 0

,, . Chloride ................................................... ,, 10 10 0
Barytes ................................................................ . ,, 8 5 0
Benzol, standard m otor    per gal. 1 Gi
Bleaching Powder, 35% Cl  per ton 8 15 0
B o r a x ........................................................................  ,, 16 10 0
Boric A c id ...............................................................  ,, 26 10 0
Calcium Chloride, solid, 70/75% .......................  ,, 5 5 0
Carbolic Acid, crude 60’s   per gal. 3 0

,, ,, crystallized, 40°    per lb. 11
Carbon D isu lp h id e   per ton 30 0 0
Citric A c id   per lb. 9£
Copper S u lp h a te   per ton 14 15 0
Creosote Oil (f.o.b. in  Bulk)   per gal. 32
Cresylic Acid, 98-100% ......................................  ,, 1 2
Hydrofluoric Acid, 59/60%   per lb. 6
Iodine Resub. B .P . (28 lb. lo ts).......................... ,, 14 11
Iron, N itrate 80° Tw .............................................. per ton 6 0 u

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

,, N itrate (ton lo t s ) ....................................  . ,, 27 10 0
,, Oxide, L i th a rg e ..........................................  ,, 25 10 0
„  W hite ...........................................................  „ 37 10 0

Lime, Acetate, brown ..........................................  ,, 9 10 0
,, ,, grey, 8 0 % ....................................  ,, 14 10 0

Magnesite, Calcined ............................................... „  9 10 0
Magnesium Chloride ............................................  ,, 6 10 0

,, Sulphate, com ini................................  ,, 5 0 0
M ethylated Spirit Industrial 61 O .P ......................per gal. 2 0
N itric Acid, 80° Tw   per ton 21 10 0
Oxalic Acid   per ton 48 0 0
Phosphoric Acid. (Cone. 1-750) ......................  per lb. 10
Pine O il.....................................................................  per cwt. 2 7 6
Potassium Bichromate ...........................................per lb. 5

,, Carbonate, 9 6 /9 8 %  per ton 32 0 0
,, Chlorate  per lb. 4

Chloride, 80%   per ton 9 10 0
,, E thyl X anthate .........................  per 100 kilos 7 8 0
,, H ydrate (Caustic) 88/90%  per ton 40 0 0
,, N itra te ................................................... „  30 0 0
,, P erm an g an a te   per lb. _ 8J

Prussiate, Yellow   per ton 75 0 0
„  ,, R e d   per lb. 2 0
,, Sulphate, 90%   per ton 10 10 0

Sodium Acetate .....................................................  „ 22 10 0
„  Arsenate, 45% ...........................................  » 23 0 0
„ Bicarbonate .............................................  ,, 10 10 0
,, B ich rom ate   per lb. 4
,, Carbonate (Soda Ash), 5 8 %  per ton 6 0 0
,, ,, (Crystals)................................  ,, 5 2 6
,, C h lo ra te  • • >> 32 0 0
,, Cyanide, 100% NaCN b a s i s   per lb. 8
,, E thy l X a n th a te ..................................per 100 kilos 7 0 6

H ydrate, 7 6 /7 7 %  per ton 14 0 0
,, Hyposulphite, comml.............................    „  9 2 6
,, N itrate (refined) .....................................  ,, 8 10 0
,, Phosphate, com ml.....................................  „ 12 0 0
,, P ru s s ia te   per lb. 42
,, Silicate   per ton 9 10 0
,, „ (liquid, 140° T w .)    ,, 8 10 0
,, Sulphate (Glauber’s S a l t ) ....................... ,, 2 15 0

(Salt-Cake) .............................. „  3 1 0
,, Sulphide, Cone., 60/65% ....................... „ 10 15 0
,, Sulphite, p u r e ..........................................  per cwt. 14 0

Sulphur, Flowers ...................................................per ton 9 10 0
,, Roll ...........................................................  „  9 10 0

Sulphuric Acid 168° Tw..................................................  4 5 0
„  ,, free from Arsenic. 1401 T w ... ,, 3 0 0

Superphosphate of Lime (S.P.A. 1 6 % )............... „ 3 4 0
T artaric Acid   per lb. 11£
Turpentine ................................  .......................... per ton 62 10 0
Tin Crystals .......................................................  • per lb 1 0
Titanous C hloride................................................... »> 102
Zinc Chloride .........................................................  per ton 9 10 0

„  Dust. 9 0 /9 2 %    20 0 0
„  Oxide (White Seal)........................................  ,, 35 0 0
,, Sulphate...........................................................  „ 9 0 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 :

B ra k p a n .................................................
City Deep .............................................
Consolidated Main Reef ...................
Crown Mines (1 0 s .) ..............................
D aggafon te in .........................................
Durban Roodepoort Deep (10s.) . . .
E ast Geduld .........................................
East Rand Proprietary (1 0 s .) ...........
G eduld.....................................................
Geldhenhuis Deep ..............................
Glynn’s Lydenburg ............................
G overnment Gold Mining Areas (5s.)
Grootvlei ...............................................
Langlaagte Estate ..............................
Luipaard’s Vlei (2s.)............................
Modderfontein, New (10s.).................
Modderfontein B (5s.) ........................
Modderfontein Deep (5s.) .................
M odderfontein E a s t ............................
New K lein fon te in ................................
New State A re a s ..................................
Nourse ...................................................
Randfontein .........................................
Robinson Deep A (Is.) ......................

„  B (7s. 6d.) ...............
Rose D e e p .............................................
Simmer and Jack  (2s. 6 d .) .................
S p r in g s ...................................................
Sub Nigel (10s.) ..................................
Van Ryn ...............................................
Van Ryn Deep ....................................
Village Deep (9s. 6 d .) ..........................
W est Rand Consolidated (10s.)
W est S p r in g s ........................................
W itw atersrand (Knights) .................
W itw atersrand Deep ..........................

RHODESIA :
Cam and M otor  ..................................
Globe and Phoenix (5 s .) .....................
Lonely R e e f ...........................................
Luiri Gold ( 5 s .) ....................................
Rezende (17s. 6d.) ..............................
Sherwood S tarr (5s.) ..........................
W an d ere r...............................................

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

AUSTRALASIA :
Associated Gold (4s.), W .A ................
Golden Horseshoe (3s.), W .A............
Great Boulder P ropriet’y (2s.), W.A.
Lake View and S tar (4s.), W .A .........
Sons of Gwalia (10s.), W .A ................
South Kalgurli (10s.)p W .A ................
W aihi (5s.), N .Z .....................................
Wiluna Gold, W .A ................................

INDIA :
Champion Reef (10s.) ........................
Mysore (1 0 s .) .........................................
Nundydroog (10s.)................................
Ooregum (10s.)......................................

AMERICA :
Camp Bird (2s.), Colorado ...............
Exploration (10s.)................................
F rontino and Bolivia, Colombia . . .  
Mexican Corporation (10s.), Mexico . 
New Goldfields of Venezuela (5s.) ..
St. John del Rev, Brazil .    ...........
Santa G ertrudis, Mexico.....................
Viborita (5s.), Colombia ...................

MISCELLANEOUS :
Chosen, K o re a .......................................
New G u in ea ...........................................

C O P P E R :
Bwana M’Kubwa (5s.), Rhodesia . .
E speranza ...............................................
Indian (2s.) ...........................................
Loangwa (5s.), R h o d e s ia ...................
Mason and B a r r y ................................
Messina (5s.), Transvaal ...................
Mount Lyell, T a sm a n ia ......................
N amaqua (£2), Cape P ro v in c e .........
Rhodesia-K atanga................................
Rio T in to  (£5), S p a in ..........................
Roan Antelope (5s.), R h o d es ia .........
Tanganyika C oncessions...................
Tharsis (£2), S p a in ..............................

Apr. 8, May 10,
1933. 1933.

£ s. d. £ s. d.
6 2 6 6 7 6
1 8 9 1 8 9
2 7 6 2 11 9
9 1 9 9 13 9
4 0 9 3 19 3
2 3 0 1 19 3
5 3 9 5 6 3
1 5 6 1 7 0
5 17 6 6 8 9
1 6 3 1 6 3
1 6 6 1 12 6
2 5 0 2 7 6
2 10 0 3 1 3
1 6 9 1 8 9

9 6 9 0
3 11 3 3 10 0

19 3 1 1 6
18 3 19 9

3 0 0 3 7 6
1 14 3 1 11 3
3 0 9 3 2 6
2 0 9 2 1 3
2 14 0 2 15 9

13 9 13 9
1 13 9 1 14 3

19 0 1 0 0
7 9 7 9

5 10 9 5 11 9
8 16 9 8 15 0
1 5 9 1 6 9
1 16 3 1 15 0

1 6 1 3
1 2 6 1 2 6
1 16 3 1 14 3
1 0 9 1 1 3
1 6 9 1 8 9

2 5 0 2 5 0
18 6 19 6
10 0

9
10 0

9
1 8 9 1 8 9

13 0 12 3
16 3 16 3

6 '9 7 0
1 15 3 2 2 0

10 3 10 3

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

19 0 17 9
1 0 0 19 9
1 6 3 1 6 0

18 3 18 6
1 19 3 2 2 3

1 2 0 1 1 3
14 3 13 9

2 5 6 2 4 9
7 0

4

7 0

4
2 3 2 9

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

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

10 0 10 0
4 9 5 0

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

11 3 11 3
7 0 8 3

15 3 18 3
3 6 3 6

10 0 10 0
14 15 0 17 10 0

14 9 18 9
16 9 14 3

2 18 9 3 7 0

Apr. 8, Mav 10,
L E A D - Z I N C : 1933 

£ s. d.
1933 

£ s - d.
Amalgamated Zinc (8s.), N.S.W . . .  . 7 6 8 9
Broken Hill Proprietary, N.S.W . .. 1 3 9 1 5 9
Broken H ill, N orth, N .S.W ................ 2 11 3 3 2 6
Broken H ill, South, N .S.W ................. 1 13 9 2 1 3
Burm a Corporation (10 rupees)......... 11 0 12 9
Electrolytic Zinc P re f.,T asm an ia ... 1 0 3 11 3
Mount Isa, Q ueensland........................ 7 6 9 6
Rhodesia Broken Hill ( 5 s . ) ............... 1 9 2 0
San Francisco (10s.), Mexico ........... 8 0 10 3
Sulphide Corporation (15s.), N.S.W. 6 0 8 0

d itto , P ref............................................ 8 3 10 3
Trepca (5s.), Y u g o slav ia .................... 8 6 9 6
Zinc Corporation (10s.), N .S.W ......... 1 0 0 1 3 9

d itto , P ref............................................ 3 7 6 3 15 0

T I N  :

Aramayo Mines (25 fr.), Bolivia . . . . 11 3 16 3
Associated Tin (5s.), N igeria ........... 4 3 6 0
Ayer H itam  (5s.), M a la y .................... 11 6 13 0
Bangrin, S ia m ....................................... 11 6 17 0
Bisichi (10s.), N igeria ........................ 5 3 7 0
Consolidated Tin Mines of Burm a . . 2 9 3 6
E ast Pool (5s.), Cornwall .................. 9 1 2
Ex-Lands N igeria (2 s .) ........................ 1 0 1 9
Geevor (10s.), C o rn w a ll...................... 3 0 5 3
Gopeng, M alay ..................................... 1 7 b 1 12 6
Hongkong (5s.), M alay ........................ 12 0 14 3
Idris (os.), M alay ................................... 5 0 6 6
Ipoh Dredging (16s.), Malay ........... 14 3 1 1 0
Kaduna Prospectors (5s.), N igeria . . 5 0 5 0
Kaduna Syndicate (5s.), N igeria . . . 11 3 13 9
K am unting (5s.), Malay .................... 6 b 9 0
Kepong, M a la y ..................................... 6 3 7 6
K inta (5s.), Malay .............................. 4 U 6 3
K in ta Kellas (5s.), M a la y ................. 4 0 5 0
K ram at Pulai, M a la y .......................... 14 6 18 9
K ram at Tin, M alay.............................. 1 8 6 1 8 6
L ahat, Malay ....................................... — .—
Malayan Tin Dredging (5s.) ............. 17 9 1 1 6
N araguta, N igeria .............................. 8 9 10 (I
Pahang Consolidated (5s.), M a la y .. . 4 3 6 6
Penaw at (SI), Malay .......................... 1 0 1 6
Pengkalen (5s.), Malay ...................... 7 6 9 0
Petaling (2s. 4d.), M a la y ................... 10 6 12 9
Ram butan, Malay .............................. 4 0 5 0
Renong Dredging, Malay ................. 14 6 1 0 6
Siamese Tin (5s.), S ia m ................... .. 8 6 12 3
South Crofty (5s.), C o rnw all............. 2 0 3 6
Southern Malayan ( 5 s . ) ...................... 10 9 12 0
Southern Perak, M alay........................ 1 5 0 1 6 3
Southern Tronoh (5s.), Malay ......... 4 6 6 3
Sungei Besi (5s.), Malay .................... 9 0 10 9
Sungei K inta, Malay .......................... 8 9 11 3
Tanjong (5s.), Malay .......................... 5 6 8 0
Tavoy (4s.), Burm a ............................ 4 3 5 3
Tekka, Malay ....................................... 8 0 9 3
Tekka Taiping. Malay ........................ 8 0 10 6
Temoh, Malay ..................................... 10 0 14 0
Toyo (2s. 6d.), J a p a n .......................... 2 0 3 0
Tronoh (5s.), M alay.............................. 14 3 16 6

D I A M O N D S :
Consol. African Selection T rust (5s.) 15 6 18 9
Consolidated of S.W .A. (10s .)........... 5 3 5 9
De Beers Deferred (72 10s.) ............. 4 11 3 5 1 3
Jag ers fo n te in ......................................... 1 2 fi 1 5 0
Prem ier Preferred (5s.) ...................... 1 2 6 2 0 0

F I N A N C E , E t c .  :

Anglo American Corporation (10s .).. 1 0 3 19 6
Anglo-Continental (10s.)...................... 3 6 5 n
Anglo-French Exploration ............... 1 0 0 1 1 3
Anglo-Oriental (5s.).............................. 6 3 7 3

d itto , P ref........................................... 8 9 14 6
British South Africa (15s.) ............... 16 6 17 9
Central Mining (J8) ............................ 16 7 6 16 17 6
Consolidated Gold Fields ................. 2 8 0 2 12 6
Consolidated Mines Selection (10s.). . 12 9 11 6
F an ti Consols (8s.)................................ 8 3 9 3
General Mining and Finance ........... 1 18 9 1 18 9
Gold Fields Rhodesian (10s.) ........... 5 0 5 3
Johannesburg Consolidated ............. 2 3 9 2 4 3
London Tin Corporation (1 0 s .) ......... 9 3 12 3
Minerals Separation ............................ 3 5 0 4 2 6
Mining T r u s t ......................................... 3 9 4 9
National Mining (8 s .) .......................... 3 3
Rand Mines (5s.) ................................ 5 12 6 6 2 6
Rand Selection (5 s .) ............................ 17 9 16 3
Rhodesian Anglo American (10s.) . . . 11 6 14 0
Rhodesian Selection T rust (5s.) . . . 5 9 7 6
R hokana Corp...................................... 5 2 6 6 5 0
Tigon ( 5 s . ) ............................................. 2 3 2 9
Union Corporation (12s. 6d.) ........... 3 18 9 4 8 9
V enture T rust (6s. 8 d . ) ...................... 6 6 6 6



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

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

reports of mining companies.

B U C K E T  D R E D G I N G

In  a paper read before th e  Dredging Association 
of Southern  M alaya on F eb ru ary  18 last J. S. 
W hittaker d ealt a t  length  w ith th e  equipm ent of 
the  “ digging end of a bucket dredge and  trea ted  
in tu rn  buckets, tum blers, the  ladder, ladder rollers, 
and hoisting gear. Full ex trac ts  from his paper 
are given here.

B u c k e t s .— There are several essential factors to 
be tak en  in to  consideration by dredge operating 
engineers w hen ge tting  o u t specifications for 
buckets, and th ey  are as follows—

(a) The n a tu re  of the  ground to  be dug and the 
q u an tity  of m ateria l it is desired to  p u t through 
per hour.

(b) Am ple cu ttin g  clearance.
(c) Provision of as m uch bearing surface as 

possible on th e  tread .
(¿) N um ber of buckets in th e  band.
(e) Type of p in  and bush.
(/) B ucket lips.
(g) The bucket body.
The capacity  of a  bucket to  a g reat ex ten t 

limits th e  length  of pin centres when a wide m outhed 
easy-tipping bucket is required owing to  the 
presence of clay in  th e  ground. I t  is generally 
recognized th a t  buckets w ith  long pin centres ride 
the top  tu m bler in a m ore satisfactory  m anner 
than  those w ith  shorter centres, b u t to  keep the  
bucket down to  th e  capacity  required it is necessary 
to lim it th e  length  of centres or provide more rake 
on the  fron t of th e  bucket which, if overdone, would 
result in reduced carry ing  capacity  owing to  spill 
over the  lips when th e  ladder is well down. A very 
satisfactory angle for th e  fron t of buckets dealing 
with th e  average m ateria l dug in M alaya appears 
to be betw een 40° and 45° from the  vertical. 
The bottom  of th e  bowl of th e  bucket m ust of 
necessity be set up  to  provide clearance for the  
back-eye of the  one ahead of it and, generally 
speaking, if am ple clearance is provided the  angle 
thus a tta in ed  is sufficient to  guard against excessive* 
spill of m ateria l when the  ladder is high and prevents 
prem ature  tipp ing  when tu rn in g  over the  top 
tum bler.

The curve of th e  sides of th e  bucket bowl is 
dependent to  some ex ten t on th e  height of flange 
of th e  lower tum bler, it being essential th a t  the  
sides of the  base of th e  bucket first come in contact

5— 6

w ith  th e  flanges of the  tum bler when th ru s t over 
while digging. T he au th o r considers th e  m ost 
efficient shape of bucket is th a t  of a shallow cup, 
as a bucket of th is ty p e  will carry  up th e  ladder 
a lm ost its full capacity  when digging free m aterial 
w ith th e  ladder a t  a very flat angle, and will also 
tip  or discharge clay th a t  is no t of a sticky nature. 
This ty p e  of bucket will also carry  its full load 
of free m aterial when th e  ladder is down below, say 
an angle of 30°.

Unless buckets are of very large capacity , say 
exceeding 15 to  16 cu. ft., or of excessive long pin 
centres a speed of from 23 to  24 buckets per m inute 
can be obtained w ithout undue ham m er occurring 
on th e  to p  tum bler, therefore if one bases one’s 
calculations on a bucket speed of say 20 per m inute 
and a 72% to  75% digging efficiency a fairly  
safe estim ate  of th e  size of bucket desired can be 
arrived a t. Should th e  bedrock be of lim estone or 
o ther very hard  m aterial it would probably be safer 
to  base calculations on about 65% digging efficiency. 
A bucket speed of from  70 to  80 ft. per m inute 
appears to  be satisfactory  on m odern m achines 
w ith  close-connected buckets and equipped w ith 
jigs which will deal w ith all the  m aterial th e  buckets 
can dig.

Cutting Clearance.— A reasonable clearance on 
the  sides is an angle of from 12 to  14° to  th e  centre 
line of th e  bucket, and on th e  centre of th e  lip 
approxim ately  35° to  a line draw n vertically  a t  
rig h t angles to  the  tread  or bo ttom  of th e  bucket. 
A part from the advantages gained in reducing the 
stresses on the  lower tum bler flanges, ladder, etc ., 
a clearance such as suggested provides protection 
from wear to  th e  rivet heads securing th e  lip to  
the  bucket body.

Bearing Surface o f the Bucket Tread.— The 
pressure per square inch on the  top tum bler wearing 
plates d irectly  determ ines th e  ra te  of flow of the  
m anganese steel p late  and w ear to  which it is 
subject, therefore i t  appears to  be incum bent on 
the  designer of th e  bucket to  reduce th e  pressure 
to  a m inim um  which, in o ther words, m eans as 
m uch bearing surface on the  tread  of the  bucket 
should be provided as is practicable. U sually 
B ritish m anganese steel buckets are designed w ith 
an  extended or projecting tread  on either side of 
th e  buckets, serving th e  double purpose of
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slightly  increasing th e  bearing  surface, and  also by 
th e  addition  of one or tw o webs providing support 
for th e  bucket body and increasing its rigidity . 
The necessity for th e  incorporation  of these extended 
treads in to  th e  design appears to  th e  au th o r to  be 
doubtful, and th ey  are in his opinion one of the  
causes of cracks developing around  th e  body of 
th e  buckets. The elim ination of th e  p ro jected  
tread  would a lte r th e  shape of th e  tread  from  one 
w ith  parallel sides to  th a t  of a wedge shape tread , 
and th is would involve an a lte ra tio n  in th e  top 
tu m bler design, b u t only as to  th e  shape of th e  
wearing p la te  and  th e  position of th e  lugs or 
flanges.

Number o f Buckets in  the Band.— The heigh t of 
th e  top  tum bler above deck, th e  digging d ep th  th a t  
it  is desired to  a tta in , and th e  length of p in  centres 
are th e  deciding factors as to  the  num ber of buckets 
required for any  particu lar m achine and, as an 
increase in the  num ber of buckets, or b e tte r  perhaps 
the  to ta l weight of the  band, influences th e  load on 
each individual pin and bucket, th is  factor has to  
be taken  in to  consideration. The m anufacturers of 
m anganese steel buckets contend th a t  the  m axim um  
section of m etal which can be reliably h ea t trea ted  
is betw een in. and 3 in. thick, therefore in order 
to  ob tain  sufficient streng th  to  carry  th e  load and 
stand  up to  th e  g reat stresses set up  under digging 
conditions, th e  fron t and back eyes of th e  bucket 
have to  be m ade of sufficient length. As th e  to ta l 
w idth  of th e  average bucket is very  m uch greater 
th an  is required for th is purpose, i t  is a sound 
principle to  calculate the  required length of the  
fron t eyes allowing an am ple factor of safety which 
then  leaves th e  rem aining length, less say jj in. 
for clearance, for a long back eye giving am ple 
wearing surface for the  pin and bush.

The above applies to  th e  m ost common ty p e  of 
bucket. The size and dimensions of th e  bucket 
pin (usually of nickel-chrome or nickel-chrome- 
m olybdenum  steel alloy) has to  have due con
sideration on account of th e  to ta l weight of 
th e  band.

Type o f P in  and Bush.—T here is no d o ub t con
siderable difference of opinion am ong dredge 
engineers as to  w hat ty p e  of p in  and bush is the  
m ost satisfactory. The best ty p e  of pin iand bush 
in th e  a u th o r’s opinion is th e  L-headed pin 
w ith  no bushing in th e  fron t eyes and a half round 
or more th an  half round bush in the  back eye 
fitting  against shoulders. I t  has definitely been 
dem onstra ted  th a t  if th e  proper ty p e  of L-head 
p in and fixing device is incorporated  in the  
design of th e  bucket, no difficulty is found in 
preventing  th e  pin from rocking in the  fron t eyes ; 
therefore, as there  is no m ovem ent there, bushing 
is unnecessary as no wear will tak e  place. There 
is no difficulty from  th e  m anufacturers p o in t of 
view in form ing a recess for th e  bush th a t  presents 
tw o tru ly  ground shoulders and curved surface 
against which it  can be fitted . If  th e  recess is 
slightly tapered  and the  bush likewise tapered  w ith 
an arrow  cast on the  bucket to  indicate the  direction 
of driving, th e  bush  can be driven in a reasonably 
tig h t fit and is easy to  rem ove w hen worn o u t ; 
there  will also be no u n certa in ty  as to  w hich w ay 
th e  bush is to  be driven. Owing to  th e  flow of th e  
m anganese steel of which th e  bush is usually m ade 
th e  inclination will be for th e  bush to  become a 
tig h te r fit in th e  recess and th e  chance of a  slack 
bush  causing w ear in th e  bucket eye is very  rem ote,

in fact, is p ractically  impossible, if th e  bush  is 
properly  fitted  in  th e  first place.

Bucket L ip s .— A num ber of different types of lips 
have been tried  o u t an d  all are m ore or less sa tis
factory  provided sufficient cu ttin g  clearance both  
a t  th e  sides and centre  is provided, and  th e  rivets 
th a t  are sub ject to  w ear while digging are driven 
in to  a countersunk hole thereby  ensuring th a t  the 
heads do no t becom e to ta lly  worn off. The usual 
m ethod of fitting  a lip is on th e  outside of the 
bucket, a shoulder being cast on th e  inside of the 
lip to  rest against th e  face of th e  bucket and take 
th e  shear off th e  rivets besides p ro tecting  the 
buckets them selves from wear. P atches or lugs 
a t  in te rvals are often cast on to  th e  outside of the 
bucket body for th e  form er reason. I t  is no t an 
uncom m on experience to  find th a t,  though the 
shoulder is on th e  lip a n d /o r  th e  lugs on th e  bucket 
body, no co n tac t is being m ade betw een th e  lip 
and  th e  bucket a t  th is p o in t w ith  th e  result th a t 
th ey  do n o t ju stify  their existence from  th e  point 
of view of tak in g  th e  shear off th e  rivets, therefore 
a t  some period sooner o r la te r  th e  riv e ts  become 
loose. If  loose rivets a re  n o t de tected  a t  once, 
and  cu t o u t and  replaced, th e  r iv e t hole in the 
bucket very  soon becom es enlarged th ereb y  m aking 
it  difficult, if no t impossible, to  secure a satisfactory  
riveting job subsequently . As i t  is a  ra th e r  difficult 
and expensive job to  a tte m p t to  b ring  th e  inside 
shoulders of th e  lip up  against th e  face of the 
bucket unless fitting  strip s  were provided at 
in tervals over its length, i t  appears th a t, unless 
th e  bucket is of v ery  unusual shape making 
it  difficult to  spring th e  lips over th e  lugs, 
outside lugs cast on th e  bucket body  a t  intervals 
is all th a t  is required, th e  inner shoulder of the  lip 
acting  as a p ro tec to r only. I t  is useless casting 
lugs on th e  bucket body unless th e  lips bear up 
against them  when th e  holes of th e  lip register 
w ith  those in the  bucket, and  in order to  m ake sure 
th a t  th e  lips will do th is all lugs and  lips should 
be ground, or otherw ise m ade, to  a tem plate . A.C.I. 
replica of th e  p a r t  of any  p a rticu la r b ucket where 
th e  lips fit should be a t  th e  service of th e  supplier 
or m anufactu rer of th e  original lip and  buckets, 
and  subsequently  a t  th e  service of w hoever supplies 
replacem ents. T he a u th o r is strong ly  in  favour 
of a double row of rivets round th e  lips as it makes 
a  m uch m ore sa tisfactory  job th an  th e  usual single 
row, a lthough of course th ey  add  slightly  to  the 
cost of th e  lips owing to  th e  e x tra  w id th  of the  
landing required, b u t w hen th e  lost tim e, labour, 
and cost of m ateria ls necessary to  upkeep th e  single
riveted ty p e  are taken  in to  consideration th e  double
riveted  lip is cheaper in th e  long run , and  th e  risk 
of enlarged holes in th e  bucket owing to  slack 
rivets is considerably reduced. E arlier in the 
paper it was m entioned th a t  a reasonable cu tting  
clearance a t  th e  cen tre  of th e  lip is th a t  of an 
angle of ab o u t 35° to  a line d raw n vertically  a t 
righ t angles to  th e  tread  or b o tto m  of th e  bucket, 
and  in  order to  a tta in  th is  ob jec t we have  had the  
lip splayed o u t or se t up  1J in. above a line which 
would norm ally have been th e  form  of th e  lip. 
W ith  a lip of th is form, full p ro tec tio n  from  wear 
is given to  th e  r iv e t heads, th ere  is less w ear 
occurring on th e  back of th e  body  of th e  bucket 
owing to  less dragging th rough  th e  d ir t  being dug 
and th e  edge of th e  lip does n o t w ear a t  such a sharp 
angle.

Bucket Body or Bowl.— The general shape of a 
bucket body m akes it self-supporting, so no staying
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or stiffening is required, sufficient thickness of 
metal being th e  only consideration, b u t owing to 
the constan t spilling of sandy m aterial from the 
bucket behind, over the  back of th e  bucket in front 
of it, considerable w ear takes place on th a t  p a rt 
of the body so it  is usual to  thicken up th e  m etal 
over the  p a r t  affected. Guiding ribs are sometimes 
cast on or riveted  to  th e  backs of bucket bodies 
to p reven t th e  m aterial spilling over the  sides of 
the leading bucket and missing the  drop chute, 
whether an idler is installed on th e  dredge or not. 
They can in any  case do no harm . Projecting 
pieces (wings) are also cast or secured on the fronts 
of some buckets by  some m eans or o ther w ith  the 
object of increasing th e  capacity  of the  bucket when 
digging free m aterial, and also to  guide the  m aterial 
more d irectly  in to  th e  drop chute. These wings 
no doubt a tta in  th e ir object, b u t appear to  interfere 
with the  tipping or discharge when in clay.

G e n e r a l .— In  order to  facilitate  handling and 
prevent dam age to  wire rope slings there  should be 
no sharp edges on the  bucket casting, all corners 
should be well rounded off particu larly  the  front 
of the bucket above the  front eyes and the  edges 
on the upper side of th e  back eye. A hole is some
times left in th e  bucket body into which an eyebolt 
or hook can be inserted for lifting buckets, b u t 
this is a  m istake. An im portan t feature in the 
design of a bucket is to  keep the  m etal well balanced 
in relation to  wear so th a t  u ltim ately  the  bucket 
has to  be discarded for general all round wear and 
does no t have to  be throw n ou t because of the 
weakness of one or tw o p a rts  while the  rem ainder 
are sound, for instance the  m etal on the  under sides 
of both fron t and back eyes should be of greater 
thickness th an  th a t  of th e  m etal in th e  upper side 
where no w ear takes place.

The greater num ber of m odern dredges in M alaya 
are equipped w ith close-connected m anganese steel 
buckets. Some have a tray  or m anganese steel link 
in between each bucket which is m ore or less ju st 
the base of a bucket, and there  are still a few in 
existence w ith open-connected buckets having four 
links connecting the  buckets together. The close 
connected buckets, when all is considered, appear 
to be the  m ost efficient and economical. The dis
advantage of th e  close-connected ty p e  of bucket 
band is the  spilling of the  m aterial over the  back 
of the leading bucket and consequent wear which 
takes place combined w ith loss of m aterial which 
misses th e  drop chute and save-all, and the 
difficulty som etim es experienced in getting  hold 
of a large log.

There are definitely far too m any manganese steel 
buckets discarded owing to  cracks developing— 
principally in the  back eyes, b u t if dredge and 
operating engineers kep t in close touch w ith the 
m anufacturers the  reason and cause of cracks and 
failures would gradually  disappear. N ot all 
failures due to  cracks developing can be placed a t 
the door of th e  m anufacturers, in fact, the m ajority  
are due to  either fau lty  design of the  buckets, or 
top tum bler, or both.

T o p  T u m b l e r .— Four-sided tum blers allowed a 
large am ount of drop and slip to  occur creating 
considerable wear on bucket treads and links, and 
were discarded in favour of the  six-sided tum bler 
mainly for th a t  reason. There are exceptions, 
but there are very  few top  tum blers th a t are not 
fitted w ith  m anganese-steel wearing plates to 
protect th e  m ain casting from wear and damage 
due to  th e  buckets riding on them  while th e  dredge

is in operation. Owing to  the  wear on bucket pins 
and  bushes and  the  consequent lengthening of the 
tu rn ing  centres of the  buckets combined w ith the 
wear occurring on the  tum bler p lates them selves 
th e  buckets do not sit fairly on th e  tum bler for any 
length of tim e and constan t a tten tio n  to  the  bolts 
holding down th e  wearing plates is required in 
order to  guard against m ovem ent of the  p late  and 
thereby  dam age to  the  tum bler casting itself. An 
ingenious a tte m p t to  deal w ith th e  lengthening of 
th e  bucket tu rn ing  centres and m aintain  even 
con tact betw een the  bucket tread  and tum bler has 
been tried  ou t by designing an expanding tum bler 
consisting of a system  of wedges under the  wearing 
plates. The difficulty w ith th is tum bler is th a t  the 
wearing plates are too narrow  and the  bolts drawing 
the  wedges cannot be kep t tig h t ; the  narrow 
wearing p late owing to  its design is expensive and, 
due to  lack of w idth, wears th e  bucket tread  fairly 
quickly, while the  bolts require constant a tten tio n  and 
are the  cause of quite  a lot of lost tim e and expense. 
I t  is therefore essential to  design the  tum bler with 
due consideration to  th e  reduction of the  bolts to 
a m inim um  num ber w ithout sacrificing security 
and to  ensure accessibility to  the  nu ts for tightening 
up purposes, etc. As the  tu rn ing  centres of the 
buckets increase and the  wearing plates are reduced 
in thickness by  flow and wear, M.S. packing plates 
should be placed under the  manganese-steel wearing 
plates increasing the  size of the  tum bler to  m eet the 
constantly  altering conditions and m aintaining as 
near as practicable even contact between the  bucket 
tread  and top  tum bler wearing plate.

The buckets should sit well forward on the  
tum bler, or in o ther words, a projecting horn or 
heel should be cast on the  tum bler in such a m anner 
th a t  it extends well behind the centre line of the  
pin and gives full support to  the  back eye of the  
bucket, even though the  buckets do n o t neatly  
lap the  tumbler.

Flange wearing plates should not come lower 
th an  abou t l j i n .  above the  level of the  surface of 
th e  tread  wearing p late  and they  should be bolted 
on in preference to  riveting in order th a t  when 
a tread  p late  is to  be rem oved th e  flange p late  can 
be easily taken  off and no cu tting  of the  tread  p late 
w ith a blow pipe is necessary. The flange plates 
can also be packed ou t as th ey  wear, keeping 
the  buckets central on th e  tum bler. The w idth of the 
tread  p late should be slightly less th an  th a t  of the  
bucket tread  to  p reven t high spots developing along 
th e  sides, and an  inch to  an  inch and a half of 
clearance each side betw een th e  sides of th e  p late 
and flanges should be available for side flow of the 
metal.

The tum bler body is usually of cast steel, which 
is either pressed on to  a very slight taper or shrunk 
on to  a  M.S. shaft and keyed a t  bo th  ends, sometimes 
a collar is provided on the  shaft a t  one end of the 
tum bler and a large n u t brought up against the  
o ther end to  preven t end m ovem ent ; heavy rings 
are also som etim es shrunk on to  th e  ends of both  
bosses as added security. There have been instances 
of top  tum blers coming slack on the shafts. 
The problem  was solved by having a tum bler forged 
com plete w ith  shaft as one forging, b u t th is in tro 
duced another problem  and th a t  was to  keep the 
flanges tig h t as they  were separate from th e  tum bler 
and designed to  hold down th e  wearing plates. 
Loose top  tum blers are no t of common occurrence 
and if the  shaft is a proper fit in long bosses and 
due care is taken  to  secure good fitting keys th a t
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are well driven home, th e  risk of a tu m bler coming 
slack is very  slight.

Long journals of am ple area  should be provided 
on th e  shaft as th e  bum ping or ham m ering of th e  
buckets on th e  tum bler is liable to  shock th e  film 
of oil or o ther lub rican t ou t from  betw een th e  
journal and bearing surfaces, and  th is  fac t should 
be tak en  in to  account when w orking o u t th e  length  
of bearing to  ob tain  th e  pressure pe r square inch 
on th e  film of lubricant. T apered  ends to  th e  shaft 
are preferable to  parallel ones, where th e  crown 
wheels are fitted. The wheels are m uch more 
easily pulled in to  place and tak en  off if required, 
and there  is no danger of them  becom ing slack on 
th e  shaft. A tap e r of ab o u t 2 \  in. in th e  d iam eter 
to  th e  foot in length gives very  sa tisfactory  results, 
two feathers are le t into th e  shaft a t  righ t angles 
and  th e  shaft ex tends beyond the  tapered  portion  
in order th a t  a th read  fitted w ith  a large n u t and 
washer and hole for a sp lit p in  can be provided to  
keep th e  wheel ha rd  up in place. A lthough the  
n u t is driven h ard  up a t  th e  o u tse t i t  is alw ays 
possible to  get a little  on it for th e  first few m onths 
after th e  dredge has begun operations, b u t from 
th en  on it is very  im probable th a t  an y  more 
tightening up is necessary or can be done, the 
wheel having settled  firmly on th e  shaft. W ith  
th e  assistance of powerful jacks and a blow or two 
w ith a dolly th e  wheel can be removed when required 
w ithou t any dam age being done to  e ither the  wheel 
or the  shaft. On the  o ther hand, a crown wheel w ith 
a parallel bore requires considerable labour and 
tim e to  get it  driven on the  shaft and keyed up, 
is liable to  work slack unless of perfect fit, and it is 
alm ost impossible to  estim ate  the  length  of tim e 
it will take  to  drive o u t th e  keys and rem ove the 
wheel from th e  shaft should it  becom e necessary 
to  do so.

M a i n  G e a r i n g .— There is a difference of opinion 
as to  th e  m erits of th e  double tra in  of gearing for 
th e  top  tum bler drive. Personally, th e  au th o r favours 
th e  double drive for several reasons, th e  driving 
force is divided m ore or less equally a t  each end 
of the  shafts resulting in m ore even d istribu tion  
of th ru s t  on th e  fram ing, th e  top  tum bler shaft is 
no t sub ject to  tw isting  force or torsion a t  th e  one 
end like it  would be w ith  th e  single tra in  of gearing 
and owing to  th e  division of the  driving force 
betw een tw o crown wheels th e  possibility of having 
wheels working loose on th e  shaft is very m uch 
lessened if n o t remote.

M a i n  B e a r i n g s  a n d  P l u m m e r  B l o c k s .— An 
excellent arrangem ent of these bearings is to  
confine them  entirely  to  the  central m ain-fram ing 
having elongated C.S. plum m er blocks in three 
sections each side of th e  well, these sections to  m eet 
each o ther or preferably  to  have a distance piece 
in betw een m achined surfaces so th a t  th ey  can be 
held together by  bolts th a t  are a driving fit and 
form ed in to  a rigid u n it ready  for bolting down to  
the  bed p late  on the  fram ing. The bed p late  should 
have a heavy p la te  well riveted  to  th e  forw ard end 
in such a position th a t  there is room  to  fit a chock 
betw een it and th e  forw ard end of th e  bearing  u n it 
and it is advisable to  fit abou t 1 in. of hard  tim ber 
betw een th e  m achined bo ttom  of th e  bearing un it 
and th e  bed p la te  as it p reven ts any  inclination 
for th e  bearings to  rock and perm its them  to  be 
thoroughly  bedded down, a condition difficult to  
ob tain  w ithout packing of some sort ; th e  tim ber 
also reduces noise due to  v ibration  and appears to  
la s t alm ost indefinitely in th a t  position. The au tho r

is inclined to  favour w hite m etal, of th e  correct 
qu a lity  for th e  job, for all bearings including th a t  
of th e  to p  tum bler.

Some kind of a seal to  p rev en t g rit penetrating  
in to  th e  top  tu m bler bearing is w orthy  of con
sideration, and  it would be difficult to  im prove on 
th e  stuffing box and gland w ith  which we have 
been so successful on lower tu m bler bearings. I t  
would, however, be advisable to  have a w ater seal 
a t  th e  ou ter end of th e  gland to  p reven t g rit reaching 
th e  packing and grooving th e  shaft. On th e  latest 
dredges an  ou ter bearing a t  th e  end of the  first 
m otion shaft has been installed, near the  friction 
and  driv ing  pulley. This is a  considerable im prove
m ent, having entirely  elim inated th e  whip a t  the 
end of th e  sh a ft and facilitated  fine ad justm en t 
of th e  Seym our friction clutch, and  will w ithout 
d o ub t reduce th e  stresses se t up  by  th e  whip of 
th e  shaft on th e  friction bands and  fittings. The 
Seym our friction is lined w ith  b rass w ire woven 
Ferodo, th e  ord inary  Ferodo lining being found 
unsu itab le  for th e  purpose.

L o w e r  T u m b l e r s .— For various reasons the 
au th o r considers th a t  th e  choice of design to  obtain 
greatest efficiency and  econom y lies between 
tum blers consisting of tw o m anganese-steel half 
tum blers sh runk  on th e  shaft and  th e  one piece 
m anganese steel casting pressed and  keyed on the 
shaft. All m anganese-steel tum blers m u st be 
provided w ith  slots or grooves on th e  tread s to 
allow for th e  flow of th e  m eta l which occurs under 
im pact and pressure of th e  load th ey  have  to  carry 
and  if these are incorporated  in  th e  design dishing 
of th e  flanges is n o t likely to  happen.

As to  th e  lower tu m bler shaft, if th e  tum bler is 
in tw o pieces— th a t  is, consisting of tw o cheeks or 
half tum blers— square shoulders for these  cheeks to 
come up against should be avoided as th ey  encourage 
fracture  of th e  shaft by  concen tra ting  th e  bending 
stresses a t  these points. W here th e  sha ft is reduced 
in d iam eter for th e  jou rnal or w earing sleeve, fillets 
of large rad ius should be in evidence. Sleeves of 
chrom e steel shrunk  on to  th e  shaft and  w ith  flange 
provided w ith  jaw s to  fit in to  recesses in the 
tum bler boss are m uch superior to  using th e  shaft 
itself as a journal, for th e  sleeves are easily re
newed if necessary and never work loose, so require 
no a tte n tio n  w hatever. The m ost satisfactory 
bearing is for lower tum blers to  be fitted  w ith a 
gland and  stuffing box on th e  inner end and a  cap 
fitted w ith  a  heavy ad justing  screw a t  its  centre 
which presses against th ru s t washers, on th e  outer 
end. To seal successfully a bearing against grit 
en tering  end m ovem ent m ust n o t occur on the 
shaft for, if i t  does, g rit will even tually  find its 
w ay in to  th e  bearing w ith  d isastrous resu lts ; i t  is 
also essential in m y opinion to  re ta in  th e  pressure 
of th e  grease or lu b rican t above th a t  of th e  w ater 
outside th e  bearing w hen th e  tu m b le r is a t  its 
g reatest depth . An ad justab le  th ru s t as explained 
will p reven t the  end m ovem ent of th e  shaft provided 
th e  jaw s of the  ladder are n o t springy and  a  good 
stuffing box and gland properly  packed in con
junction  w ith  a non-retu rn  valve th rough  which 
th e  lub rican t m ay be forced w ith  a grease gun will 
re ta in  th e  pressure in  th e  bearing for a t  least 
30 hours w ith  a grease of th e  sam e specification as 
th e  V acuum  Oil Co.’s B. 4.

L a d d e r .— T here are several ty p es of ladders 
the  two m ost generally in use being th a t  w ith  a tray  
a foot or so below the rider p late , or top  of th e  ladder 
and  diagonal bracing below, and  th a t  w ith  the
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sloping bulkheads or diaphragm s w ith  a clear open 
space in betw een them  for the  dep th  of th e  ladder. 
From  th e  po in t of view of rig id ity  there does not 
seem to  be a g reat deal of difference betw een the  
two types.

Deep-digging dredges, which are equipped w ith 
caterpillar tracks fitted in to  the  under side of the 
ladder, are m achines th a t  would of necessity 
require tray s  over a t  least th a t  portion  of their 
length occupied by  th is track  in order to  preven t 
excessive w ear and possible fouling due to  sand, 
lumps of clay, and  roots, etc., falling on top of it. 
Normally th e  top  end of a ladder swings on a pivot 
shaft situated  several feet below and forward on the 
top tum bler centre  so th a t  th e  buckets are only 
running in a  tru e  line over th e  ladder rollers and 
top tum bler when th e  ladder is lowered to  
approxim ately 50% of its m axim um  digging depth. 
W hen it  is high there  is very little , if any, load on 
the first th ree  or four rollers a t  th e  top  end, and 
when it  is a t  m axim um  dep th  these rollers are 
carrying an excessive load. There are instances 
of ladders swinging on trun ions which are p a r t  of 
the top tum bler bearing and have their centres 
located a t  th e  same point as the  top  tum bler. This 
m ethod obviously elim inates th e  varying load on 
the top end rollers b u t m ay be inclined to  throw  
the bearings o u t of line on a powerful dredge. The
author considers th a t  there  would be no great
difficulty in providing th e  p ivot shaft w ith an 
eccentric m otion in such a m anner th a t  w hatever 
angle th e  ladder was a t  th e  top  rollers would 
receive only their due share of the  load and no t be 
either under- or overloaded as th ey  are a t  present.

To be successful in re taining grit-proof lower 
tum bler bearings i t  is essential th a t  th e  jaws a t  
the lower end of th e  ladder m ust be very rigid. 
Considerable success in a tta in in g  th is  object has 
resulted by m aking th e  jaw s of C.S. of heavy 
section in tw o pieces firmly bolted together and
riveted into th e  p late  work of th e  ladder. The
castings are so designed th a t  th ey  extend upwards 
to a level equal to  th a t  of the  ou ter d iam eter of the 
lower tum bler flanges ; a  horn of C.S. increasing 
the height a foot or m ore is bolted or riveted  to 
the outer side of these castings in such a m anner 
th a t when th e  buckets come off th e  tum bler they  
sit on the  m ain casting and are prevented  from 
swinging over th e  end of th e  ladder by th e  horn. 
This has proved of inestim able value as the  buckets 
cannot get in to  such a position th a t  it is impossible 
to run them  back on th e  tum bler.

The under side or bo ttom  of th e  lower end of 
a ladder should be well p ro tected  by  fore and a ft 
skids of M.S. or harder m ateria l to  p reven t the 
unevenness of th e  bedrock forcing th e  slack of the  
buckets up against th e  bulkheads or diagonal 
bracing and tearing  it  o u t or otherw ise causing 
damage to  th e  s tru c tu re ; it  is n o t an unusual 
thing to  see a m ass of tw isted  and  to rn  p la te  work 
under a  ladder owing to  lack of th is protection. 
The au th o r prefers the  longitudinal chafer beam s ; 
they help slightly in stiffening up the  ladder and 
if well designed do n o t appear to  give any trouble  : 
the rad ia l ty p e  do n o t have th is advantage and 
wear grooves in th e  pontoon chafers, though they  
are less likely to  become foul of tim ber when lifting 
the ladder.

L a d d e r  R o l l e r s .— H ere we have, considering 
its sim plicity, th e  least satisfactory p a rt of the 
m achinery a t  th e  digging end of a dredge, ben t 
shafts and worn o u t bearings and journals are a

common occurrence, and there  is considerable room 
for im provem ent in th e  design of ladder rollers. 
So far th e  m ost successful rollers in the  au th o r 's  
experience were chrome alloy and m anganese steel 
one-piece castings pressed on to  th e  shafts w ithout 
any  keys and having a tread  in. thick, and the  
ends of th e  shafts being sleeved w ith  $ in. th ick  
chrome alloy journal ; there  being no fillets b u t 
a long taper, where th e  reduction  in diam eter of 
th e  shaft occurs to  accom m odate th e  sleeve. The 
journal was running in a close grained C.I. bearing 
le t in to  a  C.S. bearing shell and th e  usual stuffing 
box and gland w ith tw o tu rn s of greasy hemp 
packing providing th e  seal.

In  order to  preven t end m ovem ent in th e  bearings 
and bring them  directly under th e  load and w ith 
the  idea a t  the  same tim e of reducing th e  pressure 
per square inch on th e  lubrican t th e  au th o r had 
several rollers m ade of chrom e alloy steel which 
run loose on a fixed shaft, the  roller itself was made 
in tw o pieces bolted together a t  th e  centre and 
stuffing boxes and glands were arranged for a t  
each end of th e  roller. The shaft is parallel, b u t 
m idway along it  has a collar shrunk on to  ac t as 
a th ru st, washers are provided to  run against the  
collar and a recess in the  castings, th e  two half 
rollers being p u t on from  each end of the  shaft 
and when bolted together no end m ovem ent occurs 
and owing to  the  length of th e  roller a bearing 
surface of nearly 100% greater length th an  
permissable w ith  the  other ty p e  was possible. A 
grease reservoir or recess is left in th e  castings into 
which grease is forced by  a  grease gun through 
a non-return  valve, and a grease pressure is th ere 
fore obtainable. The au th o r is n o t in favour of 
num bers of wearing plates, etc., which are liable 
to  come loose for the reason th a t  far too m uch tim e 
and labour are spent on tigh ten ing  up bolts or 
replacing loose rivets. I t  is m uch m ore economical 
in his opinion to  have a  roller of simple design 
which can be discarded when worn o u t and replaced 
by a  com plete new one.

L a d d e r  H o i s t i n g  G e a r .— Included in th is 
equipm ent are th e  top  and bo ttom  set of sheave 
blocks, th e  wire rope and th e  hangers ; th e  first 
of these if resting on th e  top  side of th e  bow gan try  
in th e  form  of a fixed pin set in chairs, is in a very 
accessible position and should require no a tten tion  
w hatever for years except to  ensure th a t  the  sheaves 
are being properly lubricated. As th e  sheaves of 
a block alt revolve a t  different speeds, th e  wear 
on th e  pin and bushes na tu ra lly  varies ; therefore 
a m eans of separately  lubricating each sheave is 
absolutely necessary. A very  simple and effective 
m ethod of doing th is  is to  provide a separate hole 
along the  p in  and lubricator, for each sheave. If 
one hole only is provided the  lubricant will take  the 
line of least resistance, and some of th e  sheaves will 
be starved of th e ir share which will soon lead to  
trouble. These rem arks also apply  to  the  bottom  
block, b u t th e  sheaves here require to  be m ade 
grit-proof as th ey  spend m ost of their life working 
under w ater in slimes ; very  satisfactory results 
can be obtained by stepping the  ends of the sheave 
bosses where they  come together and inserting a tu rn  
of greasy hem p packing in to  th e  groove thus pro
vided, th e  packing being held secure by a clamp 
bolted around it.

All wire-rope sheaves should be of C.S. w ith 
m achined grooves, well splayed ou t to  ensure sm ooth 
e n try  of th e  rope as th e  sheave revolves, and the 
bushings for th e  lower blocks preferably of close-



310 T H E  MINING MAGAZINE

grained C.I. G un-m etal or phosphor bronze 
bushings a re  q u ite  sa tisfactory  for th e  to p  block 
sheaves, th o u g h  C.I. w ill ru n  well here an d  is 
cheaper. P ins of nickel-chrom e steel give excellent 
service an d  are w-orth th e  ex tra  m oney th ey  cost.

T he v ery  b est q u a lity  w ire ropes should be used 
in  a  position of such im portance as th a t  of a ladder 
hoist, and  will well rep ay  good care and  a tte n tio n  
as to  lubrication and  even w inding on th e  winch 
drum .

Double sets of hangers and  blocks are preferable 
to  th e  single se t on all b u t very  sm all dredges, as 
th e  single block w ith  a large num ber of sheaves 
bad ly  tw ists th e  ladder when lifting  and  lowering.

The use of tw o separate  lines, one for each set 
of blocks or th e  single long line w ith  com pensating 
sheaves, seems to  th e  au th o r to  be a question as 
to  which is th e  m ost suitable for th e  p a rticu la r job. 
If  th e  winch drum  is large and th e  line runs well 
on to  i t  he can see no objection to  th e  tw o single 
lines for th ey  certain ly  have  th e  advan tage  of 
p reventing  th e  ladder can ting  bad ly  when the  
buckets are off th e  tum bler, and  in th e  even t of the 
carrying aw ay of one line th e  o ther will probably  
p reven t th e  dropping of th e  ladder. The single 
long line w ith  com pensating sheaves w ithou t doubt 
ad justs th e  load so th a t  i t  is evenly d istribu ted  on 
b o th  blocks, b u t allows of considerable can ting  of 
th e  ladder w-hen th e  buckets are off th e  lower 
tum bler, and  should there  be a double se t of 
longitudinal chafers on th e  ladder difficulty m ay  be 
experienced in raising i t  th rough  th e  well under 
these conditions. A so rt of comprom ise betw een 
th e  tw o m ethods can  be arrived a t  w here a  single 
line is installed b y  fixing a  stopper on th e  line 
betw een tw o com pensating sheaves in such a 
m anner th a t  th e  m ovem ent is lim ited  to , say, from  
nine to  tw elve inches e ither side of th e  cen tre  ; the  
stopper coming in to  co n tact w ith  a  b racke t of 
substan tia l construction riveted  to  th e  gan try  
fram ing on e ither side before it reaches th e  sheaves. 
This arrangem ent will deal w ith an y  norm al 
varia tion  in th e  load betw-een th e  blocks th a t  is 
likely to  occur and  m ay  possibly p rev en t th e  
dropping of th e  ladder in  th e  even t of th e  line on 
one se t of blocks breaking.

W herever wire ropes are used th e  sheaves should 
be of large d iam eter if good an d  reliable service 
is expected from th e  ropes ; a m inim um  diam eter 
for th e  bo ttom  of th e  groove being ab ou t tw en ty - 
four diam eters of th e  rope for dredge work. The 
bo ttom  block sheaves require to  be  covered by 
a cowl or hood to  p reven t debris from  entering  the  
grooves of th e  sheaves and becom ing compressed, 
and w'hich would if n o t rem oved even tually  fill 
the  groove up and  dislodge th e  line. The grooves 
should be deep and  a m inim um  clearance allowed 
betw een the  sides of the  sheave a t  its periphery  
and th e  fram ing of th e  blocks so th a t  th e  line cannot 
possibly jam  itself should a careless w inchm an 
allow it  to  slack off sufficiently to  come off th e  
sheave. From  th e  top  set of blocks th e  lines should 
preferably pass over an  inclined sheave on top  of 
th e  g an try  directly  down to  th e  winch drum  and 
n o t brought under a sheave bolted to  th e  deck, 
if i t  can possibly be avoided, th e  more bends there  
are in them  th e  shorte r will be th e ir life, fu rth e r
m ore there  is more scope for lengthening the  d istance 
between th e  drum  and  th e  first lead by adopting  
th e  form er m ethod. If  th is distance or dimension 
is short th e  lines w ear considerably owing to  sliding 
down th e  ad jacen t tu rn s  as th ey  wind on to  th e

drum  due to  th e  angle a t  w hich th ey  approach  
i t  as th ey  m ove from  th e  centre tow ards each end, 
besides w hich difficulty m ay  be experienced in 
getting  th e  tu rn s  to  run  evenly on th e  drum . If 
th e  tu rn s do n o t run  evenly on th e  d rum  a po rtion  
of th e  line will force itself down betw een tw o of 
them  and  crush  an o th er p a r t  of th e  line.

W hen s ta rtin g  up  a new  dredge in  shallow w ater 
and  a narrow  paddock  which is generally th e  sta te  
of affairs unless a good paddock  has been especially 
left b y  an o th er m achine, i t  is a  good practice to  
run  only sufficient line on to  all w inch drum s as 
is needful, th en  m ore line can be ru n  on as conditions 
perm it, in th is w ay dam age by  crushing of th e  line 
will be avoided, and  th e  m anufactu rers of wire 
ropes will n o t get so m any  com plain ts about 
supplying fau lty  ropes.

A few rem arks b y  Mr. G. D. K idd on locking 
devices for b u ck et p ins are given a t  th e  end of th e  
paper. Mr. K idd says th a t  there  are th ree  m ethods 
of locking th e  L  head  buck et p in  :—

(1) B y  m eans of a wedge key.
(2) B y  m eans of a se t screw.
(3) W ith  th e  "  K en t ” key.
The wedge key is usually  a b o u t 5 in. long, 1 in.

wide, and  f  in. th ick  w ith  ab o u t A  Ei. tap e r in
its length. This ty p e  of key  is d riven  in  between 
th e  top  of th e  p in  head and  th e  place prov ided  on 
th e  bucket. A b ucket b and  fitted  w ith  th e  wedge 
key requires co n stan t a tten tio n , i t  becom es a 
rou tine  job driv ing  up slack keys and  replacing 
ones th a t  have fallen out. In  tim e and  due to 
keys falling out, th e  edge of th e  p in  head  and 
projection  on th e  buck et becom e dam aged with 
th e  resu lt th a t  i t  is impossible to  keep a key in 
place. Consequently th e  p in  works in th e  front 
eyes of th e  bucket causing unnecessary  w ear both 
on th e  p in  and  th e  bucket.

N ex t comes th e  se t screw which is really  a tap  
bolt usually  m ade w ith  ab o u t f  in. gas th read . I t  
is screwed in to  th e  p in  head  and  locked in  position 
b y  unscrew ing u n til th e  b o lt head is tig h t against 
th e  projection  on th e  bucket. Some people fit the  
b ucket p in  w ith  th e  se t screw on th e  upper side 
of th e  p in  head and others on th e  u n der side. E ither 
w ay of fitting  gives th e  sam e u ltim ate  result. In  
tim e th e  screw th read  becom es d isto rted  and  any 
endeavour to  m ove th e  screw' e ither w ay  usually  
results in shearing. A bucket b and  fitted  w ith 
th is  ty p e  of locking device will lead a sim ilar life 
to  one fitted  w ith  wedge keys, so as fa r as th e  
efficiency of th e  tw o is concerned th e re  is little  to  
choose betw een them .

Finally , th e  “ K en t ” key  fitted  to  a  properly  
designed bu ck et and  pin. This is a  ta p e r  key and 
screw combined, and  is d riven  in  on th e  under
side of th e  p in  head aw ay  from  th e  fron t eye, 
th e  screwed end entering  a  lug cas t on  th e  bucket 
which serves as a landing for th e  n u t thereby  
locking th e  key. The ad v an tage  of th is  key can 
readily  be seen. I t  is easily driven up in to  position 
and finally locked. This ty p e  of key  definitely 
p reven ts any  m ovem ent of th e  p in  in  th e  bucket 
eyes, and  definitely p reven ts th e  buck et p in  from 
w orking out. D ue to  th e  design of th e  “ K en t ” 
key and  m ethod  of fitting  i t  has been proved  th a t  
th ere  is a  tendency  for th e  key to  tig h ten  up  ra th e r 
th a n  w ork slack. Very little  a tte n tio n  is required  
to  a b ucket band  fitted  w ith  “ K e n t ” keys. In  
fac t a fte r  th e  p ins have  se ttled  down and  th e  keys 
finally driven up, no fu rth er a tte n tio n  to  th e  band  
is required  u n til i t  becom es necessary to  rebush.
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V E N T I L A T I O N
A pap er by  D. H arrin g to n , of th e  U n ited  S tates 

B ureau of M ines, se t down for discussion a t  th e  
annual general m eeting  of th e  C anadian In s titu te  
of M ining and  M etallurgy, is reproduced in  th e  
Canadian M ining and Metallurgical Bulletin for 
March. T he au thor, a fte r  discussing th e  im portance 
of v en tila tion  for m etal m ines, sets ou t some general 
conclusions th a t  he m akes a fte r  m anv  years of 
observation. These are reproduced here—

(1) In  m in ing  it appears th a t  ven tila tion , fire 
p ro tection  and  preven tion , health , safety, and  
efficiency are  v ery  closely in terlocked.

(2) T here is a t  least equal reason for p rov id ing  
adequate v en tila tio n  for m ost m eta l m ines as for 
p roviding v en tila tio n  for coal m ines.

(3) M etal m ines rarely , if ever, m ake provision 
for v en tila tio n  u n til forced to  do so b y  some 
untoward condition  o r occurrence ; coal m ines 
on th e  o th e r hand, alm ost un iversally  provide for 
ventilation .

(4) Efficient v en tila tion  of m etal m ines consists 
in supplying a t all tim es such volum e of circula ting  
air a t places where m en w ork as will enable th e  
w orker to  ex ert him self in  com fort a t  m axim um  
physical capacity  w ithout endangering  his health .

(5) M any, p robably  m ost, op era tin g  officials 
of m etal m ines are ignoran t of th e  principles of 
a ir circulation ; th is  is tru e  of those technically- 
educated as well as of those w ithout technical 
train ing.

(6) W orkers in  m etal m ines, including shift 
and o th e r bosses, should be educated  to  respect 
ven tila ting  devices, such as doors, regulators, 
overcasts, b rattices, fans, etc., as coal m iners do 
and to  become as fam iliar w ith  those devices as 
coal m iners are. M any p resen t-day  reactionary  
m etal m iners and  bosses consider ven tilation  a 
useless fad and  o b struc t ra th e r th an  aid ven tilation  
im provem ents.

(7) V entila tion  should be u n d er definite, constan t 
supervision and  preferab ly  th e  person in  charge 
should rep o rt to  th e  h ighest officials, as m any  
local officials in  m etal m ines are n o t in  sympathy- 
w ith v en tila tion  b e tte rm en ts .

(8) E ach  m ine should be ven tila ted  w holly 
within itself ; in te r-ven tila tion  of m ines is likely 
to be dangerous, inefficient, and  unsatisfactory .

(9) E v ery  m ine, coal o r m etal, should have a 
m echanically-driven fan o r fans placed preferably 
on the  surface, fireproof housed, and  capable of 
reversing a ir  curren ts w ith m inim um  delay. M etal 
m ines should provide fan v en tila tion  from  s ta r t 
of opening in order to  avoid dangers from  explosive 
fumes, dusts, h eat, etc., and  provide fresh a ir to  
workers.

(10) A t seasons of th e  y ear when th e  tem pera tu re  
of surface a ir  an d  of underground  rock and  w ater 
are about equal m ines rely ing on n a tu ra l ven tila 
tion  are likely  to  have periods when a ir circulation 
is sluggish o r ceases u tte r ly  o r reverses in  direction.

(11) A t tim e of m ine fire n a tu ra lly  ven tilated  
m ines are likely  to  be a t  a decided disadvan tage 
through in ab ility  to  con tro l th e  d irection of a ir 
curren ts.

(12) T here  a re  records of n a tu ra lly  o r otherw ise 
inadequate ly  ven tila ted  m ines filling w ith  carbon 
dioxide o r "o th er gas overcom ing some of th e  
w orkers (in som e cases w ith  fatal consequences) 
and com pelling suspension of work for consider
able periods of tim e. Upon establishm ent of

efficient m echanical ven tilation  th is  situation  is 
readily- controlled.

(13) W orkers in m any  m etal m ines are much 
less healthy- th an  w orkers in  coal m ines, due largelv 
to  th e  superio r ven tilation  of th e  collieries.

(14) M iners’ consum ption, th e  scourge of m etal 
m iners, is caused prim arily  by  b reath ing  v ery  fine 
particles of certa in  m ineral dusts and  especially 
of siliceous dust. Over 50% of m ineral-producing 
m ines are w orking in m ore or less siliceous m aterial 
and, th rough  lack  of ven tilation , are giving th is 
dangerous d ust m axim um  opportunity- to  exercise 
its harm fulness. Lead poisoning afflicts workers 
by  sk in  absorption  of soluble dust of lead  ores as 
well as by  b rea th in g  of such dusts.

(15) The best remedy- for th e  d ust m enace in 
m ines, o th e r th an  preven ting  its  form ation, is 
the  universal coursing of currents of a ir to  remove 
th e  dust, as i t  has been proved th a t  th e  very- fine, 
m ost dangerous, dust in  m etal m ines rem ains 
suspended in  still a ir  several hours.

(16) M etal-m ine dust, acting  through m iners’ 
consum ption, lead  poisoning, bronchitis, etc., is 
th e  chief in stru m en ta lity  in  causing perhaps m ore 
deaths annually  am ong th e  approximately- 200,000 
m etal m iners in  N o rth  Am erica th an  coal dust 
causes to  th e  approximately- 700,000 coal m iners 
th rough  explosions.

(17) I t  is fa irly  well established th a t  m in ers’ 
consum ption is caused chiefly by siliceous dust, 
b u t i t  is probable th a t  an y  k in d  of d ust in  large 
quantities in  finely divided form  in  m ine a ir will 
prove harm ful to  workers ultimately-. Investiga
tio n s in  m etal m ines of th e  U nited  S tates indicate 
th a t  th e  a ir  of m ines so far studied  is from  7 to  
over 40 tim es as d usty  as in  South African gold 
m ines.

(18) In tak e  a ir of m eta l m ines is frequently- 
rendered  dusty- by  having a crusher house or o ther 
dust producer n ea r th e  collar of th e  in tak e  a ir 
shaft, or by  having ore skips o r cars o r ore-dum ping 
places in  in tak e  a ir passages w ithout th e  slightest 
a tte m p t to  a llay  th e  dust produced o r to  p reven t 
its  en te rin g  th e  m ine.

(19) The dustiest, m ost unhealthful, occupation 
underground is d ry  drilling  and  the  average dust 
con ten t of a ir in  places where th is work is done in 
five large m ines in  various p a rts  of th e  U nited 
S ta tes was 205 m illigram s pe r cubic m etre  of a ir ; 
y e t for sim ilar w ork in  South African m ines, b u t 
using available precautions against dust form ation, 
th e  dust co n ten t of a ir is said to  be less th a n  5 
m illigram s p e r cubic m etre of air.

(20) W hile th ere  are regulations in  many- of the  
S tates of th e  U nited  S tate to  p reven t dust form ation 
in  d rilling  these regulations are n o t always lived 
up to . M iners, while recognizing th e  danger from 
dust, o ften  prefer to  tak e  the  risk  ra th e r th an  endure 
th e  slight discom fort o r ex tra  troub le  of using th e  
precautionary- m ethods o r devices ; and  m ine and 
S ta te  officials appear to  feel th a t, unless th e  m iner 
will willingly- aid  in  p ro tec tin g  himself, th ey  can 
no t force him  to  p ro tec t his own health  and  inciden t
ally- th a t  of h is fam ily. D ust p reven tion  devices 
of proved success, such as present-day- self-rotating 
w et stopers, should en tire ly  supp lan t dry- drills 
and  th e ir  use should be enforced upon b o th  m iners 
and  operators in  m etal m ines, as th ere  is absolutely 
no valid  excuse for d ry  drilling  in  p resent-day 
m eta l m in ing  except in  a very- few instances. To
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da te , no w orkable device is available for rem oving 
dust in  d ry  drilling  in  underground  m ines.

(21) Spraying devices available to  reduce dust 
while d rilling  m ay be effective if used in te lligen tly  ; 
on  th e  o th e r hand , th e y  m ay  even in tensify  th e  
a ir  dustiness if used w ithou t intelligence and, 
u n fo rtunate ly , th e  la t te r  is generally  th e  case. 
Efficient w ater drills are now available for all 
purposes in  m eta l m in ing  (including efficient w et 
stopers for upper holes) an d  d ry  drilling  should 
be p rohibited .

(22) Some m etal m ines w ith  high dust production  
u nder certa in  conditions a t  w orking faces have 
com paratively  low dust co n ten t of th e  a ir in  these 
places a t  o th er tim es and  have low average dust 
co n ten t of all places due to  efficiency of v en tila ting  
curren ts, especially a t w orking places. Significantly, 
these m ines appear to  be singularly  free of m iners’ 
consum ption or o th e r diseases, ye t th e  employees 
w ork a t  top  speed and  th e  m ateria l handled  is 
h ighly  siliceous.

(23) The use of poorly-placed com pressed-air 
hose blowers a t  w orking faces frequen tly  intensifies 
a ir dustiness by  allowing high-velocity  compressed 
a ir  stream s to  pass th rough  dry, loose, finely- 
d ivided ore or o th er m ateria l being drilled, shovelled, 
o r  otherw ise handled , and  thus forcing w orkers to  
b reathe  th is  a ir  highly im pregnated  w ith  dangerous 
fine dust.

(24) W hile finely-divided dust in  m ines is 
probably  th e  chief cause of m iners’ consum ption, 
i t  is now recognized th a t  th ere  m ay be o th er 
factors of alm ost equal influence, such as high 
tem pera tu res and  hum idities, harm ful gases, and  
lack of a ir  m o v em e n t; all of these defects are 
read ily  rem edied by  ven tilation .

(25) I t  appears th a t  w ith  dry-bulb  tem p era tu re  
below 75° Fahr. m ine w orking places m ay  be 
com paratively  com fortable, irrespective of a ir 
m ovem ent or re la tive  hum idity . How ever, th e  
presence of a ir heavily  depleted of oxygen (say 
below 18%) or im pregnated  w ith  gases such as 
carbon dioxide, carbon m onoxide, oxides of n itro 
gen, etc ., a n y  o r all of which m ay  be produced in 
b lasting, m ay  produce uncom fortable or unsafe 
conditions ; also places m ay be both  uncom fortable 
and unhealthful if large quan tities of finely-divided 
dust are present.

(26) W ith  dry-bulb  a ir tem p era tu res above 
75° Fahr. com fort and  m axim um  w orking efficiency 
can be a tta in ed  only  when th e  a ir is m oving, th is 
being especially tru e  if th e  a ir has high re la tive  
hum id ity . The exact velocity  necessary is a variable, 
dependen t upon th e  tem p era tu re  and  hum idity .

(27) Satu rated  atm ospheres, up  to  nearly  blood 
tem p era tu re , m ay  be m ade endurable  and  even 
to  a considerable ex te n t com fortable, by  p roviding 
sufficient velocity.

(28) In  still a ir  in  m etal m ines w ith  about
85° Fahr. and  90 to  100% re la tiv e  hu m id ity
there  is likely to  be little  effect on persons com pletely 
a t  rest, bu t, upon doing even m oderate  work, 
body  tem p era tu re  is likely  to  rise to  over 100° F ahr., 
blood pressure to  fall perceptib ly , and  pulse beat 
to  rise m aterially . In  still a ir  w ith  tem pera tu res
90 to  100° Fahr. and  above 90% re la tive  hum id ity ,
even when th e  body is practica lly  a t rest, body 
tem p era tu re  rises quickly, reach ing  over 102° ; 
blood pressure is likely  to  fall rap id ly  ; pulse beat 
will increase abnorm ally  and  be ve ry  sensitive to  
even slight exercise ; persp iration  is v ery  profuse ; 
a n d  dizziness, physical w eakness, m en ta l sluggish

ness, an d  headache are experienced. Upon 
a tte m p tin g  even ligh t w ork, these sym ptom s are 
like ly  to  be g reatly  augm ented.

(29) R ela tive  hum id ity , even up to  th e  sa tu ra tio n  
p o in t, does n o t ap p ear to  be harm ful to  health , 
com fort, o r efficiency u n til tem p era tu res  run  
above 75° Fahr. ; an d  if sufficient a ir  m ovem ent 
is supplied  h igh re la tive  h u m id ity  is n o t p a rticu 
la rly  harm ful u n til tem p era tu res  are well over 
90° Fahr.

(30) W ith  excep tion  of b lind-end w orking faces 
m etal-m ine a ir in  general is n o t particu larly  deficient 
in  quality . How ever, blind-end faces of drives, 
cross-cuts, rises, w inzes, and  stopes in  m etal 
m ines are likely  to  have a ir deficient in oxygen 
and  high in n itrogen  o r carbon dioxide, and  possibly 
in  carbon m onoxide, oxides of n itrogen , o r o ther 
im purities. T here  a re  m any  cases on  record of 
a sphyxiation  in  m eta l m ines from  these  gases.

(31) P rac tica lly  all of th e  explosives used in 
m etal m ines give off sm all percentages of poisonous 
fum es— carbon dioxide, hydrogen sulphide, or 
oxides of n itrogen— w hen fired an d  sulphur 
dioxide o r triox ide  m ay  be found w hen blasting 
ores high in  su lphur con ten t. If  these  fum es are 
n o t rem oved from  confined places by  ven tilation , 
th e y  cause headache, nausea, an d  even death. 
The gela tin  dynam ites give off less q u a n tity  of 
dangerous gases th a n  do th e  am m onium  dynam ites 
and  these  give off m uch less th a n  th e  stra igh t 
n itrog lycerin  d y n am ites ; hence, th e  la t te r  should 
n o t be used underground  and  all places using  any 
k ind  of explosives should be thoroughly  ven tilated  
a fte r b lasting  and  before w orkers arrive . No blasting 
of any  k ind  should be allowed d uring  th e  working 
shift. Good v en tila tin g  cu rren ts should also be 
provided while shovelling b lasted  ore a t  th e  face, 
to  p rev en t w orkers from  being  affected b y  head
ache, nausea, o r o th er illness resu ltin g  from  
b rea th in g  explosive fum es s tirred  o u t of m uck 
piles. Com pressed-air blowers are o rd inarily  not 
p a rticu larly  effective in  rem oving explosives fumes.

(32) In  s ta g n an t a ir  com paratively  sm all 
qu an titie s of im purities— such as 0 '30%  or over of 
carbon dioxide, 0‘02% o r over of carbon m onoxide 
— or oxygen below 20% , give headache, dullness, 
etc ., and  th is  is p a rticu la rly  tru e  w hen tem p era tu res 
are above 80° Fahr. How ever, these  sm all quan tities 
of im purities are n o t likely  to  be v e ry  noticeable 
w hen th e re  is percep tib le  m ovem ent of th e  air.

(33) F requen tly , b lind-end w ork ing  faces in 
m etal m ines have a ir  so dep le ted  of oxygen th a t 
a candle will n o t bu rn  and  carbide lam ps m ust be 
used ; hence, oxygen is below 18% an d  carbon 
d ioxide m ay  run  several p e r  cent. Occasionally, 
en tire  m ines are found w ith  th is  condition , which 
m any  m etal-m ine m anagers hold to  be perfectly  
all righ t. T here is abso lu te ly  no question  th a t  m en 
w orking in an  a tm osphere  which will n o t support 
com bustion of a candle c an n o t de liver m axim um  
efficiency and  th a t  th e ir  h e a lth  m ust suffer 
ultim ately .

(34) M ines w ith  cool w orking places w hich allow 
m en to  w ork  a t to p  speed, especially  w hen con
trac tin g , are likely  to  be ex trem ely  dangerous to  
h ea lth  of w orkers unless provision  is m ade to  
rem ove explosives fum es and  o th e r gases and  fine 
dust from  w ork ing  places by  v en tila tin g  curren ts.

(35) M ines w ith  high tem p era tu res , above 
75° F ahr., an d  h igh  hu m id ity , above 85% , are 
likely to  lose from  25% to  as m uch as 75% of th e  
efficiency of w orkers and  w orkers are likely  to



become u n healthy  u ltim ate ly  unless m oving currents 
of a ir are supplied to  w orking places. U nhealth- 
fulness and  inefficient results are hastened  and 
intensified if fine dust is p resen t, especially siliceous 
dust, and  if b lasting  is done, especially when m en 
are in  th e  m ine.

(36) M any accidents in  m eta l m ines a re  due to  
deficient ven tila tion . Failure to  rem ove smoke 
and fum es from  explosives p reven ts p roper inspec
tion  of w orking places to  m ake th em  safe ; and, 
in add ition , m any  m en have been asphyxiated  in 
explosives fum es ; in  hot, hum id, s tag n an t a ir 
m en are  likely  to  be affected by dizziness o r by  
lack of ab ility  to  th in k  clearly  o r quickly, o r th ey  
m ay fa in t a t  an  inopportune tim e and  be killed ; 
also th ere  are num erous instances w here m en have 
been know n to  drop dead due to  h e a r t  failure in  
these h o t places.

(37) W hen a ir  tem p era tu re  is over 75° Fahr. 
the ensurance of a ir  m ovem ent o r velocity  a t  
working places is of m ore im portance th an  any  
o ther consideration  in  giving adequate  m etaf- 
m ine ven tila tion , provided th e  a ir is reasonably 
free of noxious gases.

(38) W hile v a ria tions in  surface-air tem pera tu re  
and hum id ity  m ay  have a noticeable effect in 
mines w ith  shallow workings, in  general th ey  change 
conditions v ery  little , if a t all, a t faces in  m ines 
with extensive w orkings ; hence, underground

à working tem pera tu res in  large m ines v ary  b u t 
little  due to  outside a ir conditions.

(39) A ir flowing in underground passages rapid ly  
takes th e  tem p era tu re  of th e  surrounding rock. 
The ra te  of change is variable and  frequently  
is as high as, o r h igher th an , 1° Fahr. for 
every 100 ft. of trave l, even when a ir velocity is 
several hundred  feet per m inute. Still a ir  u nder
ground rare ly  varies m ore th an  a few degrees from 
the tem p era tu re  of th e  surrounding rock or w ater.

(40) R ock tem p era tu re  generally  increases w ith 
depth, th e  ra te  of increase vary ing  from  1° Fahr. 
or m ore pe r 100 ft. of d ep th  in  certain  d istric ts 
of th e  w estern p a r t of th e  U nited S tates to  but 
one-half o r one-th ird  of a degree Fahr. p er 100 ft. 
of dep th  in  o th er regions, bo th  of th e  U nited States 
and of foreign countries. In  M ontana rock 
tem perature  in  copper-sulphide veins is about 
108° Fahr. a t  a p o in t 3,800 ft. below th e  surface, 
rate of increase being about one degree per 100 ft. 
of depth . In  a  lead-sulphide vein in  th e  Coeur 
d ’Alenes in  Idaho rock tem pera tu re  2,000 ft. 
below th e  surface was b u t 50° Fahr. In  a Michigan 
copper m ine w ith  n a tive  copper ore rock 
tem perature  was about 82° Fahr. a t  a p o in t 5,000 ft. 
below the  surface. In  a gold-bearing quartz  vein 
in A rizona rock tem p era tu re  was 90° Fahr. a t  
a po in t 600 ft. below th e  surface, while in  a quartz  
deposit carrying copper sulphide in  ano ther Arizona 
d istric t rock  tem p era tu re  600 ft. below th e  surface 
was bu t 70°. T em perature  of coal in  place in  coal 
mines in th e  U nited  S tates is rarely  above 70° Fahr. 
and is generally  m uch lower. Magazine articles 
give th e  rock  tem p era tu re  of th e  K olar goldfield 
in In d ia  a t  118° Fahr. a t a p o in t 6,100 ft. below 
surface, and  give 98° Fahr. a t  th e  4,000-ft. level of 
the St. John  Del R ey  m ine in Brazil, while it  is 
calculated th a t  a t  th e  8,000-ft. level of C ity Deep 
mine in  South Africa th e  rock tem pera tu re  will 
be b u t abou t 97° Fahr.

(41) R ock tem p era tu re  m ay  vary  a t th e  same 
dep th  in  different k inds of m aterial. A copper- 
sulphide ore w ith  quartz  gangue in a m ine in  the
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w estern p a r t of th e  U nited States had rock tem pera
tu re  several degrees h igher th an  a  zinc-sulphide 
ore in  quartz  gangue in  a parallel vein about 
200 ft. d is tan t, bo th  on th e  sam e level and  both  
practically  free  of w ater.

(42) W ater stand ing  still o r flowing on th e  floor 
in  m ines readily  com m unicates its tem pera tu re  
to  surrounding a i r ; w a ter dripp ing  th rough  th e  
a ir quickly brings th e  a ir practically' to  th e  tem p era 
tu re  of th e  w ater drippers and  profuse w ater 
d rippers will determ ine th e  tem pera tu re  of th e  a ir 
alm ost irrespective of rock tem p era tu re . W ater 
tem pera tu re  underground is generally th e  sam e as 
th a t  of surrounding  rock, b u t n o t always.

(43) Mines having rock tem peratures, hence 
generally  a ir tem peratures, above 80° Fahr. 
frequently  have available w ater piped from  th e  
surface which is found underground w ith tem p era 
tu re  below 70° Fahr. Few if any  m ines tak e  advan
tage of th is  w'ater to  cool th e  a ir by' installation  
of sprays, y e t th is  is a  v ery  effective m ethod of 
reducing th e  tem pera tu re  of th e  air. M ine m anagers 
s ta te  th a t th ey  fear th a t vm ter sprays will cause 
excessive hum idity , forgetting  th a t  m ines generally 
have th e  hum idity' anyw'ay and th a t, if the  a ir can 
be cooled to  75° o r below and  given a  slight m ove
m ent, th e  high hum id ity  is n o t harm ful. Physio
logical experim ental w ork in  South African m ines 
shows th a t m en w orking in  stag n an t a ir w ith  a 
re la tive  hum id ity  of 95% an d  a tem pera tu re  of 
87° Fahr. increased th e  am ount of w ork perform ed 
46% by  th e  m ere expedient of installing  a  small 
fan to  m ove o r s tir  th e  air, showing th a t  high 
hum id ity  in  itself is n o t particu larly  detrim ental, 
a t  least un til tem pera tu res are well above 90° Fahr.

(44) A ir passing th rough  fans frequently' has 
th e  drv-bulb tem pera tu re  increased several degrees 
Fahr. an d  th e  re la tive  hum id ity  autom atically  
decreased. In  one instance an  underground fan 
w ith  a ir delivery' of over 20,000 cu. ft. p e r m inu te  
had 8° higher tem pera tu re  of a ir a t  delivery th an  
a t in take , th e  poin ts of m easurem ents being less 
th an  50 ft. ap art. Similarly', sm all fan-canvas 
p ipe un its  used underground for local ventilation  
frequently  have delivered a ir several degrees higher 
in  tem p era tu re  th an  th a t of in tak e  a ir a t  th e  fan.

(45) Small electrically-driven fans writh  galvanized 
iron o r canvas o r o ther flexible tub ing  are being 
w idely used in  m eta l m ines to  carry  a ir to  dead 
ends. The galvanized iron  has th e  advan tage  of 
allowing of reversing of a ir currents to  pull sm oke 
ou t a fte r blasting, th en  to  force m oving a ir to  
workers a fte r rem oval of the  sm oke ; moreover, 
i t  does no t decay as fast as canvas. The flexible 
tu b in g  m ust be, in  general, used only in  forcing 
a ir to  th e  face, its  advantages being low first cost, 
ready  installation  and  removal, flexibility in  con
form ing to  bends o r tu rn s, and  ease of repair. 
M oreover, because of its ready  in sta lla tion  and  
rem oval, th e  flexible tu b in g  can be brought close 
to  th e  w orking face a t  o rd in ary  tim es and  easily 
rem oved p rio r to  blasting, to  p reven t its d estruction . 
E ith e r m ethod read ily  adm its of placing from  500 
to  5,000 cu. ft. of m oving a ir pe r m inute  a t  th e  
w orking face a t  com paratively  sm all cost.

(46) Compressed a ir  from  th e  end of a ir hose is 
used to  a  very  g reat ex ten t to  rem ove explosive 
fumes from  faces o r  to  v en tila te  hot, stagnan t, 
blind-end w orkings in  m etal m ines. These blowers 
deliver abou t 100 cu. ft. of a ir  p er m inute, b u t 
its tem p era tu re  rarely  varies m uch over two or 
th ree  degrees from  th e  tem pera tu re  of th e  rock
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and  a ir  of th e  w orking place. Such com pressed- 
a ir blowers are inefficient as to  rem oval of sm oke 
or gases, provide com paratively  l ittle  pure air, 
and  give v ery  little  reduction  in th e  tem p era tu re  
of th e  surrounding air. M oreover, i t  costs about 
100 tim es as m uch to  place 1,000 cu. ft. of 
com pressed a ir  a t  a w orking place as to  circulate 
a  like am oun t of a ir b y  o rd in a ry  v en tila tio n  
m ethods.

(47) The use of electrical m achinery  underground 
causes considerable increase of a ir tem p era tu re  
locally. A m agazine article  a few years ago described 
a proposed fan installation  a t a South African m ine 
to  force 75,000 cu. ft. of a ir  p er m inu te  from  th e  
surface in to  a m ine for th e  sole purpose of v en tila ting  
th e  region around an  electrically-driven u n d er
ground hoist, th is a ir to  be rem oved from  th e  m ine 
a fte r  passing th rough  th e  hoist room.

(48) Cooling of a ir  in  m ines is effected b y  use 
of ice o r sprays of cool w ater, by  refrigeration , 
by  rap id  coursing of a ir brought from  th e  surface 
or carried th rough  workings w ith  cool walls, and 
by  excluding a ir from  abandoned workings and  
re tu rn  a ir  from  curren ts of active workings. W ater 
sprays are n o t em ployed nearly  as m uch as th e y  
should be ; ice is used to  a slight e x te n t in  th e  
U nited  S tates b u t is probably  em ployed m uch 
m ore extensively  in South Africa ; refrigeration 
is costly  and  found only  in  a  v e ry  few m ines ; and  
th e  rap id  coursing of a ir curren ts from  the surface, 
which can bs brought abou t m ost efficiently by  th e  
estab lishm ent of definite separate  sp littin g  system s, 
is used on ly  occasionally, though  i t  is quick, cheap, 
and  efficient. Failure to  seal abandoned  places 
hav ing  decayed tim b e r and  ho t rock or w ater sends 
m uch unnecessary h ea t in to  m etal-m ine air, and 
re-using of re tu rn  a ir has th e  sam e effect.

(49) A t tim e  of fire in  a m eta l m ine lack of an  
efficient ven tilation  system  m ay be disastrous. Each 
m ine should have fans which should be so placed as

T H E  D R A G L I N E  IN
Reference to  th e  use of th e  dragline excavator 

in alluvial m ining has frequently  been m ade in 
p a s t num bers of th e  M a g a z i n e  and readers will 
recall articles on th is sub ject by  S. A. W estrop in 
Jan u ary , 1931, and by W. E. Sinclair in Jan u ary , 
1932. Sim ilar w ork is described by W. F. Boericke 
in M in in g  and M etallurgy  for April, where he 
deals w ith  th e  developm ent of lim ited dredging 
areas w ith  a  dragline excavator and w hat is called 
a stacker scow. The au th o r says th a t  to  fill th e  gap 
betw een hand m ining of p lacer ground w ith  its high 
operating  costs on th e  one hand  and  large-scale 
dredging on th e  other, where a large proved acreage 
of ground is necessary to  am ortize th e  heavy  cap ital 
expense, th e  New Y ork Engineering Co. has 
recen tly  designed a stacker scow to  handle  any  
deposit suitable for dredging purposes, b u t which 
m ay  n o t be extensive enough to  w a rran t a large 
cap ita l investm ent.

The stacker scow is shown in section in  th e  
accom panying figure together w ith  th e  dragline 
excavator. I t  is v irtu a lly  th e  stern  half of a 3-cu. ft. 
dredge, incorporating  th e  dum per hopper, revolving 
screen, gold-saving tab les and  sluices, tailing  
stacker, and w ash-w ater pum ps. In  com bination 
w ith  a  m odern dragline excavator i t  is claimed th a t  
th is  equ ipm ent is flexible and will dig, wash, and 
stack  m ateria l economically. I t  is p o rtab le  in

to  be inaccessible to  fire, have fire-proof housing, be 
capable of quickly reversing a ir cu rren ts if desired, 
an d  preferab ly  in sta lled  on  th e  surface. T here 
should be a  definite system  of a ir  sp lits  such th a t 
fire in  one place m ay  n o t necessarily  fill th e  entire  
m ine w ith  poisonous fum es. This provision is 
of v ita l im portance, y e t th e  w rite r knows of b u t 
tw o im p o rtan t m eta l m ines which have m ade 
even a reasonable a tte m p t to  establish  th is  excellent 
sa fe ty  featu re , th e  U n ited  Verde m ine a t  Jerom e, 
Arizona, and  th e  Frood m ine a t  Sudbury, O ntario. 
There should also be a  system  of doors n ea r shafts, 
in  th e  levels lead ing  from  them , such th a t  th e  
en tire  shaft m ay  be read ily  iso lated  in case of fire, 
or a n y  p a r t  of th e  m ine m ay  be iso lated  from  the  
shaft.

(50) E x perim en tal w ork in  m ines reveals th a t 
a fte r  sm ooth-lin ing  of shafts w hich previously  had 
o rd in ary  exposed tim bers, th e re  will generally 
be a red uction  of friction  to  such an  e x te n t th a t 
50 o r m ore p e r cen t ad d itio n al a ir  can  be handled 
by  th e  sam e power. If  th e  sm ooth  lin in g  is done 
w ith  gunite  i t  also serves as a  fire re ta rd an t. 
P referably , a t least th e  in ta k e -a ir  sha ft should 
be fire-proof and, if possible, all shafts o r heavily 
inclined  openings w hich ca rry  air, o r th rough  which 
m en trav e l o r  are tran sp o rted , should be fire- 
proofed.

(51) W hile th e  cost of estab lish ing  a ven tilation  
system  for a  large m ine is variab le , th e  cost of 
operation  is n o t particu la rly  burdensom e. The 
op era tin g  cost will a lm ost in v ariab ly  be offset 
b y  savings, in  com pressed a ir  and  in  increased 
efficiency and  h ea lth  of em ployees, w hich frequently  
will cover th e  e n tire  cost of th e  in v es tm en t within 
a few years. If  a fire occurs, a n  efficiently installed 
an d  o p erated  m echanical v en tila tio n  system  is 
of incalculable value an d  th e  absence of such a 
safeguard is likely  to  resu lt in  a heav y  loss of 
p ro p e rty  an d  possibly of life.

A L L U V I A L  M I N I N G
th e  sense th a t  i t  can be read ily  m oved from  spo t to 
spo t if desired. The position of th e  scow is fixed 
by  four m anila  ropes fastened to  trees on  th e  shore 
and  m ade fa s t to  cleats a t  th e  four corners of the 
hull. No w inches are necessary for m anipu lating  the  
scow since one m an can m ove th e  floating machine. 
The scow will screen, wash, and  stack  th e  tailing  of 
50 cu. yd. of gravel p er hour, or approx im ately
1,000 cu. yd. per day. Three pontoons, bolted  in the 
field, com prise th e  hull. E ach  pontoon is a separate 
w a tertig h t u n it of all-steel welded construction, 
30 ft. long, 8 ft. wide, and  ft. high. S truc tu ra l 
beam s form  th e  superstructure , w ith  th e  bo ttom  
chord bolted  to  th e  pontoons.

The hopper is approx im ately  8 ft. square. The 
screen is of th e  s tan d ard  revolving dredge ty p e  4 ft. 
in d iam eter by  24 ft. long over all. T he stacker 
will be 30 ft. long and  b u ilt for a dredge stacker belt 
27 in. wide. B y  suspending th e  stacker by  guy 
cables from  th e  rear g an try  th e  heigh t of discharge 
can be varied  w ith in  its  lim ita tions.

Ten gold-saving tables will be provided, equipped 
w ith  s tan d ard  dredge riffles. The tab les  will 
discharge in to  th e  side sluices which will also be 
provided w ith  riffles to  w ith in  th e  s te rn  of th e  scow.

Pow er for screen and  stacker drive will be 
furnished by a 40-h.p. m otor belted  to  a coun tershaft 
w ith  tw o friction clu tches for d riv ing  each
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individually. A nother 40-h.p. m otor will drive two 
pum ps, a 6-in. high-pressure pum p w ith a capacity  
of 1,000 g.p.m . against a 50-ft. head, and  a 6-in. 
low-pressure w ith  a capacity  of 1,200 g.p.m . against 
a 30-ft. head.

This m achine is th e  logical developm ent of the  
plan th a t  th e  la te  C. W . Puring ton  and  J. P. 
H utchins worked o u t some 22 years ago for a placer 
deposit on th e  properties of th e  Orsk goldfields in 
eastern Siberia by  m eans of a dragline excavator 
and a fixed sluice. The dragline excavator was a 
1-cu. yd. m achine w ith 80-ft. boom and was one of the  
earliest of its type. I t  was m ounted on a tu rn tab le  
which rode e ither on railroad wheels, for a track  had 
to  be provided, or could be m ounted on round 
wooden logs and skid tim bers serving as a track . 
For th e  sluice w ater a 10-in. centrifugal steam -driven 
pum p was used.

After one season’s operation  i t  was found th a t  
this m ethod was n o t economical since the  frequent 
necessary shifting of th e  sluice to  provide room 
for th e  tailing, th e  problem  of sum p for th e  
centrifugal pum p, and general inflexibility of the 
equipm ent com bination m ilita ted  against profitable 
operation. Messrs. Puring ton  and  H utchins 
consulted th e  New Y ork Engineering Co. and it 
was decided th a t  the  w ater question and flexibility 
as well as tailing  disposal could be g reatly  im proved 
by m ounting the  sluice on a scow and then  operating 
the equipm ent sim ilar to  a dredge, except th a t  the 
digging would be perform ed by  the  dragline 
excavator.

After prelim inary plans were draw n up to  follow

o u t th is suggestion th e  question arose abou t 
trea tin g  stiff clay m ixed w ith  gravel containing 
considerable gold. W ith  th is problem  in m ind, a 
stacker scow was designed having a roughing 
screen, which rejected m aterial above 6 in. while 
undersize was fed in to  a log washer abou t 5 ft. 
wide and 25 ft. long, where th e  clay was beaten  into 
a  liquid pulp and the  gold liberated so it could be 
saved on standard  gold-saving tables. A fter the 
m ateria l passed th rough  th e  clay or log w asher it  
discharged in to  a  standard  dredging screen having 
¿-in. and f-in . perforations and from there  it was 
trea ted  th e  sam e as on a dredge. The tailing  was 
disposed of over a  standard  tailing  stacker. This 
m achine was then bu ilt as a steam -driven m achine, 
utilizing boilers, engines, and pum ps available on 
th e  p roperty .

Considering th e  circum stances under which the  
equipm ent worked th e  results were satisfactory. 
The inclusion of a clay washer, which necessitated 
th e  use of a  roughing screen, p u t all th e  boulders 
above 6 in. th rough  side sluices in to  th e  pond 
which, of course, m ade up piles of boulders near the 
forward end of th e  scow and slowed up th e  operation 
since the  dragline excavator had to  rehandle some 
of th is m aterial, which was deposited on th e  virgin 
ground.

This equipm ent handled ab o u t 20,000 cu. yd. per 
m on th  a t  an  average operating  cost of 17c. per cu. yd. 
A fter electricity  was available, and since the  
size of th e  deposit w arran ted  it, the  stacker scow 
was extended and m ade in to  an  electrically-driven 
dredge by th e  addition  of a 3£-cu. ft. bucket line.

T H E  C R A C O W  G O L D F I E L D ,  Q U E E N S L A N D
An a b strac t of a report by  Dr. Loftus Hills 

on the Cracow goldfield, Queensland, is given in the 
Chemical Engineering and M in ing  Review  of 
Melbourne for M arch 6. The au th o r says th a t  the  
economically im p o rtan t gold-bearing deposits of 
Cracow are located on a line of m ajor faulting and 
a transverse shear zone. Such a conclusion has 
an im p o rtan t bearing on the  s ta tu s of th e  field, in 
th a t it m ust serve to  differentiate betw een those 
occurrences which are situated  within these m ajor 
controlling struc tures and those th a t  are not.

The coun try  rocks of th e  Cracow goldfield are 
andesites and rhyolites, both  of which represent 
old lava flows, the  la tte r  overlying th e  former, and

th e  series dipping westw ards a t  a m oderate angle. 
The rhyolites include flows and tuffs and are n o t 
m ore th an  200 ft. thick. The andesite shows vesicular 
facies in places. I ts  correct scientific nam e is a 
p orphyrite  w ith typ ical o rthophyric structure . 
In  field purposes the  term  andesite can be retained 
a lthough the  rock is a porphyrite  and n o t a typical 
andesite. This rock series has been subjected to  a 
m ajor fau lt m ovem ent which was a com bination of 
u p th ru s t and transverse  shear. The u p th ru s t took 
place on th e  w estern side of a line trend ing  ab ou t 
15° west of n o rth  and was p ivoted a t  its sou thern  
end. This pivot or po in t of m inim um  m ovem ent is 
located no t far south  of the  South Arm lease of th e
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Golden Mile Co. and  ap p aren tly  reaches its 
m axim um  in th e  W hite  Hope. The co n tin u ity  of 
th is  u p th ru s t fau lt line w as broken by  th e  
developm ent of a line of shearing a t  rig h t angles 
to  it.

The effect is th a t  th e  m ajor fau lt line from  its 
s ta rtin g  p o in t ju s t  sou th  of th e  South  A rm  lease 
ru n s th rough  th e  leases of th e  Golden Mile in to  
th e  m ore southerly  of th e  Golden Ju n c tio n ’s 
ground. Thence th e  transverse  shear runs w est
w ards th rough  th e  Golden Junction , Golden Hill, 
th e  sou thern  end of th e  Golden Stone, Golden 
P la teau , W hite H ope South, and  R om a N orth . A t 
th is  po in t th e  u p th ru s t line resum es and again runs 
15° w est of n o rth  th ro u g h  W hite  H ope South, 
R om a N orth , W hite  H ope (also know n as Gold 
Top), C abulcha E nterprise, and  W hite  H ope 
C entral. H ere i t  takes a slight bend and  assum ing 
an  alm ost due n o rth  direction runs th rough  the 
Sunshine S ta r and  Southern  Cloud.

I t  is clear th a t  th e  Cracow lodes have been 
derived from th e  granodiorite  intrusions, and th a t  
th e  p o rphyry  dykes have  m ost probab ly  acted  as 
th e  m ain carriers of ore-bearing solutions. The 
solutions carrying th e  gold, silica, and o ther m ineral 
constituen ts when once fed in to  th e  m ajor 
fault-p lane and  th e  transverse  shear zone travelled  
there in  and  form ed th e  existing lode system . 
O utside of th is  fau lt and  shear zone no continuous 
or large-scale circulation of solutions occurred. 
H ence only spasm odic and  discontinuous deposits 
can  be expected outside such zone. The solutions 
gave rise to  th e  lode system  along th e  fau lt 
and  shear zone, m ainly by  replacem ent. This 
replacem ent varies in am oun t from  qu artz  stringers 
in rhyolite  or andesite  to  solid quartz , which 
represents com plete replacem ent. I t  is im p o rtan t 
to  no te  th a t  b o th  rhyo lite  and andesite have been 
replaced. T hus th e  solid q u a rtz  a t  th e  W arrego 
(Golden Mile) carry ing  8 oz. gold per to n  is replaced 
andesite, while sim ilar qu artz  in th e  Golden P la teau  
w ith  ab o u t th e  sam e gold co n ten t is replaced 
rhyolite.

T he gold co n ten t of th e  Cracow lode system  
varies from  a  trace  per to n  to  ab o u t 21 oz, per 
ton. P a r t  of th e  lode m ateria l is clearly unpayable 
whereas o ther portions are high-grade. The 
essential w ork a t  Cracow is to  explore th e  
defined lode system  for th e  pay-shoots. A num ber 
of these  have  a lready  been located. The pay-shoot 
m ay e ither extend th e  full w id th  of th e  lode u n it in 
which it  occurs as a t  th e  W arrego (Golden Mile) 
or i t  m ay  m erge in to  low-grade qu artz  latera lly  as 
in th e  Golden P lateau .

The pay-shoots conform  in  dip to  th a t  of th e  
lode. T hus in  th e  Golden Mile th ey  dip w est a t  
a steep angle. In  th e  Golden P la teau  and W hite 
H ope South  th ey  dip sou th  a t  55° to  60°. In  th e  
W hite  H ope and  R om a N orth  b e lt th ey  dip west, 
also a t  a  high angle. The dip of th e  pay-shoots 
is th u s controlled by th e  dip of th e  planes of 
m ovem ent w ith in  th e  m ajor structures. An 
im p o rtan t characteristic  of th e  pay-shoots is 
th e ir pronounced pitch . In  th e  Golden P lateau  
th e  p itch  is 30° tow ards th e  w est which, com bined 
w ith  th e  sou therly  dip of 60°, tak es th e  pay-shoot 
progressively south-w estw ards as d e p th  is gained.

Sam pling carried  o u t by  th e  various com panies 
and  Messrs. A. K. D enm ead and J . H. Reid, of th e  
Q ueensland m ines d epartm en t, indicates th a t  tw o 
grades of pay-shoots occur. T here is a  richer ty p e  
which shows values averaging upw ards of 1 oz. per

ton . To th is  ty p e  belongs th e  No. 1 Shoot of th e  
Golden P la teau , W arrego and Surprise Shoots of th e  
Golden Mile, Sunrise Shoot of th e  Golden Hill,
B .L.D . Shoot of th e  W hite  H ope South, and  th e  
A ccum ulation Shoot of th e  R om a N orth . Disclosed 
lengths of these  shoots range from  20 ft. to  160 ft. 
W id ths range from  1 ft. to  40 ft. V ertical lim its 
have  n o t been established, b u t th e  values in th e  
Golden P la teau  No. 1 Shoot still persist a t  160 ft. 
d ep th  and  those in th e  W arrego Shoot a t  88 ft., a t  
which p o in t values are seen p itching north . Values 
in these shoots range from  15 dw t. to  21 oz. per ton  ; 
averages over appreciable dim ensions ranging from 
3 to  6 oz. per ton.

The second grade of pay-shoot averages from
5 to  8 dwt. per ton , th e  range in values being 
from  4 to  14 dw t. E xam ples so far located and 
p a rtia lly  opened up are : Golden P la teau  No. 2
Shoot, South  Arm  Shoot, Mill Shoot on the  
N orm anby , and  Surprise No. 2 Shoot. W id ths 
range from  6 ft. in th e  Mill Shoot, 18 ft. in th e  
South  Arm , to  36 ft. a t  th e  Golden P la teau . L engths 
have n o t been determ ined  except in  th e  Mill 
Shoot which on the  surface averages betw een 5 and
6 dw t. over a  leng th  of 150 ft. The g rea tes t dep th  
p en e tra ted  so far is 100 ft. a t  th e  Golden Plateau.

In  length  th e  lode system  a t  Cracow along th e  
m ajor s tru c tu re  lines ex tends for upw ards of
15,000 ft. In  w id th  th e  order of m agnitude is from 
20 ft. to  3,000 ft. Such horizon tal dim ensions 
would suggest a vertical con tinuation  to  appreciable 
depths. There is therefore  am ple ju stification  for 
believing th a t  th e  Cracow lode system  will live to  
dep ths com parable w ith  those  of th e  m ore 
productive  goldfields of A ustralia.

W ith  th e  lodes them selves persisting  in depth, 
w ha t can  be expected of th e  pay-shoots within 
them  ? Considerable m isconception seems to  exist 
as to  w h a t th e  p a s t few m onths ' w ork has 
dem o n stra ted  in regard  to  th is . I t  is im p o rtan t in 
th e  in te rests of fu tu re  developm ent th a t  th e  true 
position in th is  connexion should be understood. 
I t  has been shown in th is  rep o rt th a t  th e  pay-shoots 
have n o t only a  dip b u t a re la tive ly  fla t p itch . The 
No. 1 shoot of th e  Golden P la teau , for exam ple, 
dips sou th  a t  60° and p itches w est a t  30°. T he 
ne t resu lt is th a t  th e  pay-shoot plunges south-w est 
a t  an  angle of ab o u t 45° ; or in o th er words, th a t  
th e  b o tto m  of th e  pay-shoot is one foo t fu rth er to  
th e  south-w est for every  add itional foot sunk 
vertically . C onsequently any  vertical sh a ft o r 
winze m ust u ltim ate ly  pass o u t of th e  pay-shoot. 
In  th e  Golden P la teau  th is  is exac tly  w h a t has 
happened and  th e  No. 1 shoot has been proved  by 
stepping dow nw ard as i t  is followed in  a  sou th
w esterly direction. The dow nw ards con tinuation  
will be proved by driv ing  w est on th is N o .l shoot a t  
th e  162 ft. level and  th en  sinking. The geological 
evidence indicates th a t  th is  tren d  can  be expected 
to  continue. This inciden tally  m eans th a t  the  
Golden P la teau  N o.l or rich shoot should pass into 
th e  W hite H ope South  lease a t  a  d e p th  of from  300 
to  500 ft. The No. 2 or lower grade shoot following 
th e  sam e tren d  should pass in to  th e  P la teau  Deeps 
lease a t  ab o u t th e  sam e dep th .

Passing now to  th e  persistence of values w ithin 
th e  pay-shoots there  is th e  d em onstra ted  fac t th a t  
values persist to  th e  deepest levels y e t penetra ted , 
nam ely, 162 ft. in th e  Golden P la teau  and  88 ft. in 
th e  W arrego. The geological evidence adduced in  
th is re p o rt justifies th e  conclusion th a t  such values 
can  be expected to  continue to  appreciable dep ths.
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There is no evidence of surface or secondary enrich
m ent on a large scale. The gold-bearing ironstone 
veins are in order prim ary  haematite, and not 
lim onite derived from  decom posed pyrite . The 
kaolin has resulted  from  th e  action  of ore-bearing 
solutions ra th e r th an  from  descending surface 
waters. All these considerations po in t to  the  
conclusion th a t  th e  pay-shoots are n o t merely 
surface enrichm ents of unpayable lode m aterial, 
b u t are in  th e  m ain prim ary  in character. R ich 
patches occur in jo in t planes and m inor fractures 
th roughou t th e  Cracow goldfield. These should not 
be confused w irh th e  more im p o rtan t pay-shoots 
w ithin th e  m ain  lode system  associated w ith  th e  
m ajor s truc tu res of th e  field.

The Cracow field is only in its prospecting stage. 
Much work has been accom plished under som ewhat 
difficult conditions, b u t m uch is y e t to  be done. 
There is every justification  to  push  on actively  and 
confidently w ith  th is w ork on th e  m am  lode system . 
The installation  now in progress of power p lan ts and 
rock-drills will g reatly  facilitate  th is work. The 
Cracow field possesses all th e  essential characteristics 
of an im p o rtan t goldfield. The present investigation 
has elucidated  th e  fundam ental factors controlling 
the  form ation of th e  lode system  and  the  deposition 
and d istribu tion  of gold values. W ork based on 
these conclusions will resu lt in  a closer estim ate 
th an  is now possible of th e  p o ten tia l gold o u tp u t of 
the  Cracow goldfield.

Xanthates and Flotation.— The results of 
a  s tu d y  b y  S. Pow er W arren  on  soluble m etal 
x an thates and  th e ir  effect on differential flotation 
are given in  th e  Canadian M ining and Metallurgical 
Bulletin for March. The general conclusions reached 
by th e  au th o r a re—

(1) Inv estig a tio n  has shown th a t  th e  xan th a tes  
of th e  heav y  m etals differ g reatly  from  one ano ther 
in th e ir  so lubility  in  th e  various flo tation  reagents 
th a t are in  com m on use and  in  o thers th a t  m ight 
be used.

(2) Common practice in  o rd inary  differential 
flotation of galena-chalcopyrite-sphalerite-pyrite  
can be explained b y  chem ical d a ta  on  th e  solubilities 
of m etal xan tha tes.

(3) A m ethod for th e  separa tion  of p en tland ite- 
chalcopyrite-pyrrhotite  flo tation , which had been 
outlined from  purely  chem ical data , was confirmed 
by subsequent flo ta tion  te s t  work.

(4) Failure  to  float gold w ith  chalcopyrite  in 
the  o rd inary  practical separa tion  is explained by 
the  solubility  of gold x a n th a te  in  cyanide.

(5) A m ethod for th e  separation  of p y rite  from  
gold-chalcopvrite was ou tlined  from  chem ical 
da ta  an d  confirm ed by subsequent flo tation  te s t 
work.

(6) Chemical d a ta  in d ica ted  th a t  p en tlan d ite  
could be floated ahead  of chalcopyrite  or, a lte r
natively , th a t  chalcopyrite  could be floated ahead 
of p en tland ite . This was confirm ed by  flotation 
te s t  work.

(7) The m inerals of ores th a t  have been exposed 
to  th e  influence of ox idation  o r secondary' p recip ita 
tion  do n o t respond  to  th e  trea tm e n t ou tlined  as 
well as do clean una lte red  m inerals.

Sett l ing  V e lo c i t ie s—A paper by  W. W. R ubev 
on th e  settling  velocities of gravel, sand, and silt 
particles appears in th e  A  merican Journal of Science 
for April. The following is th e  a u th o r’s own 
a b s tra c t of his argum ent. He says th a t  th e  uniform  
settling  velocity a tta in ed  sooner or later by  a

falling particle  depends upon th e  resistance offered 
by  th e  settling  m edium . For sm all particles th is 
resistance in tu rn  depends chiefly upon th e  viscosity 
of the  fluid, b u t for large particles it  appears to  be 
controlled alm ost entirely  by  im pact. Small 
rounded quartz  grains (very fine sand and  silt) fall 
through w ater w ith the  velocities given by Stokes’ 
law  of viscous resistance, b u t coarse sand, pebbles, 
and  boulders follow a to ta lly  different law.

G ranting  certain  assum ptions ab o u t th e  deflection 
of w ater, th e  im pact of a  rising cu rren t required  to  
support a pebble can be deduced theoretically . 
Published d a ta  on settling  velocities seem to  con
firm th is deduction and they' also suggest the  
approxim ate  equivalence of these  se ttling  velocities 
to  th e  velocities required to  tran sp o rt pebbles along 
th e  bed of a stream  (of e ither w a ter or air). Stokes' 
law and th e  im pact form ula m ay  be combined very  
sim ply in to  a general equation, which contains no 
em pirical constan ts and  accords very  closely w ith  
published d a ta  on qu artz  grains, b u t n o t so closely' 
w ith  d a ta  on fragm ents of galena.

S H O R T  N O T I C E S
Shaft Sinking in Running Ground.— G. H eslop 

gives some no tes on  s ink ing  th rough  sa tu ra ted  sand 
a t th e  Cornelia colliery, T ransvaal, in  th e  Journal of 
th e  Chemical, M etallurgical, and  M ining Society' of 
South A frica for February'.

Scraper Equipm ent.— In  th e  Engineering and 
M ining Journal for A pril L. E a to n  discusses th e  
application  of underground  scraping equipm ent.

Safety Catches for Mine Cages.— A. L. Egan 
in  Engineering for A pril 21 discusses th e  inheren t 
dangers of safe ty  catches for v e rtica l m ine shafts.

Trolley -L ocom otive  Haulage.— T he costs of 
trolley-locom otive tran sp o rt in  m eta l m ines are 
discussed by  M. J. E lsing  in  th e  Engineering and 
M ining Journal for April.

Mining and Milling Rock Asphalt.— R. C. 
F lem ing describes th e  m ining and  tre a tm e n t of rock 
asphalt in  U tah  in  M ining and Metallurgy for April.

Correlation of Surface and Underground  
Surveys.— In  th e  Colliery Guardian for A pril 7 
th e re  appears th e  first p a r t  of an  a rticle  by' E. H olden 
describing a  m ethod  of corre lating  surface and  
underground surveys by  m eans of th e  m agnetic 
needle.

Lake Shore  Mine E qu ipm ent.— In  th e  Canadian 
M ining and Metallirgical Bulletin  for A pril D. L. 
Cramp describes th e  h o ist and  o th e r equipm ent 
a t  th e  L ake Shore m ine, K irk land  Lake d istric t, 
O ntario .

B ore-H ole  Surveying.—M ethods of survey ing  
d iam ond drill-holes are discussed by  W . R ex  Storm s 
in  th e  Engineering and M ining Journal for April.

Drill  Steel.— A p ap er on  d rill steels for m ining 
purposes b y  Dr. W. H . H atfield  was published in  
th e  Bulletin of th e  In s titu tio n  of M ining and  
M etallurgy for A pril.

Zinc and Lead in Slags.— G. E. M urray describes 
th e  recovery  of zinc and  lead  from  blast-furnace slag 
a t  T rail, B.C., in  th e  Canadian A lining and Aletal- 
lurgical Bulletin  for April.

Treating a H igh-A cid  Cold Ore.— The t r e a t
m en t of a clay'-like gold ore occurring a t  Skouriotissa, 
Cyprus, which con ta ins 2-5% free  su lphuric acid, is 
described by  C. A. Rose in  th e  Engineering and 
M ining Journal for April.

Torsion Balance.— A discussion of th e  th eo ry  
of th e  to rsion  balance, to g e th e r w ith  a pre lim inary
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s tu d y  of a m odification of th e  in s tru m en t to  decrease 
th e  tim e  of g rav ity  m easurem ents is p resen ted  by 
J . W . Joyce in T echnical P a p e r 546 of th e  U n ited  
S ta tes B ureau of Mines.

A m o site  Asbestos in the  Transvaal .  —  
L. R einecke an d  L. McClure discuss th e  v a ria tions 
in  th e  q u a lity  of am osite  asbestos a t  Penge, T ran s
vaal, in  a p ap er read  before th e  Geological Society 
of South A frica on Ja n u a ry  30.

Lepidolite in Sou th -W est  Africa.— In  th e  
Transactions of th e  Geological Society  of South 
A frica for 1932 W . P . de Kock describes th e  
lep ido lite  deposits of South-W est Africa.

Mining Geology.— H. F. K endall an d  J. H. 
F fo llio tt discuss th e  app lication  of geology to  m ining 
w ork in  th e  D ucktow n d istric t, Tennessee, in  M ining  
and M etallurgy for A pril.

Sw ayze  Distr ict ,  Ontario.— W . B. M illar in 
M ining and Metallurgy for A pril describes p ros
pecting  w ork in th e  Swayze d is tr ic t of O ntario .

Great Bear Lake.— In  th e  Canadian M ining  
Journal for A pril C. R iley  describes some m ineral 
re la tionsh ips in  th e  G reat B ear L ake area.

Sebastopol-Junee  Area, New South Wales.—  
An account of th e  geology and  gold deposits of th e  
Sebastopol-Junee R eef area, N.S.W ., appears in th e  
Chemical Engineering and M ining Review of Melbourn e 
for M arch 6.

Silicosis.— In  Technical P ap er 545 of th e  U nited  
S ta tes B ureau of M ines R. R. Sayers, F. V. 
M erriw eather, A. J . Lanza, an d  W . W . Adam s 
discuss th e  incidence of silicosis and  tuberculosis 
am ong m iners in th e  T ri-S ta te  D istrict.

Gold Mining in the Philippines.— A sketch  
of th e  h is to ry  of gold m in ing  in  Luzon, Ph ilipp ine 
Islands, to g e th e r w ith  an  account of th e  Balatoc 
m ine, is given by  A. E . L ilius in  th e  Far Eastern 
Review fo r March.

Potash in New Mexico.— An account of th e  
activ ities of th e  A m erican P o tash  Co. in New Mexico, 
where sylvine is m ined, is given in  Chemical and 
Metallurgical Engineering for April.

Mineral Resources of China.— In  M ines, 
Carrières, Grandes Entreprises for A pril M. K uklops 
discusses th e  m ineral resources of China.

Migration of Oil.— In  th e  Journal of th e  
In s titu tio n  of P e tro leu m  Technologists for A pril 
Professor V. C. Illing  discusses th e  m igration  of oil 
and  n a tu ra l gas.

R E C E N T  P A T E N T S  P U B L I S H E D
\JW A copy o f the specification o f any o f the patents mentioned in  

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

24,303 of 1931 (388,751). E l e c t r i c a l  R e s e a r c h  
P r o d u c t s ,  I n c . ,  New Y ork. Fo r th e  fire-refining of 
copper all o r p a r t  of th e  deoxidizing reagen t is added 
to  th e  pure m olten  copper as i t  is being  poured in to  
a  vessel lined  w ith  re frac to ry  m ateria l.

26,148 of 1931 (389,520). R. F. B a c o n ,  New 
York. E lem en tal su lphur is recovered from  p y rite  
by  sm elting  a charge con tain ing  sufficient c a r
bonaceous m ate ria l to  reduce all th e  S 0 2 form ed 
in  th e  operation .

28,536 of 1931 (388,849). A. M o d a v e ,  B russels, 
an d  J .  P i c k i n ,  L eam ington . A p p aratus for 
sep ara tin g  dust from  gases, consisting  of rows of 
v ertica l e lem ents of prism atic  form  arranged  in  th e  
p a th  of flow, each e lem en t hav in g  w ashing liquid 
fed upon  its  u p p er end.

31,946 of 1931 (388,868). H . H . T h o m p s o n  
an d  A. E .  D a v i e s ,  B irm ingham . F inely-divided 
m agnetic  m ateria ls are separa ted  m agnetically  by  
being  carried  in  a flow of w a ter against grooved 
deflectors arranged  betw een th e  a rm atu re  discs 
a n d  poles of th e  separa to r.

32,585 of 1931 (389,567). G e n e r a l  E l e c t r i c  
Co., L t d . ,  L ondon. R efinem ents in  th e  “ sand 
f lo ta tion  process ” for clean ing  fine coal.

32,589 of 1931 (389,187). Soc. A n o n ,  d e s  A u t o -  
l a v e u r s  B o n g e r a ,  P aris. W ashing  and  sorting  
ap p ara tu s for coal an d  ores, in  which pulp flows 
along a channel and  is com pelled to  m ove downwards 
by  siphons a rranged  in  its  p a th , by  w hich heav ier 
com ponents are rem oved.

21,776 of 1932 (389,005). I n t e r m e t a l  C o r p . ,  
New Y ork. F inely-d iv ided  sulphide ores are 
ch lo rinated  b y  passing a  m ix tu re  of chlorine and 
oxygen over and  th ro u g h  th e  ore while i t  is heated  
a t  a su itab le  tem p e ra tu re  to  b ring  ab ou t th e  
reac tion .

23,851 of 1932 (388,674). A.-G., f u r  B e r g b a u  
B l e i  u n d  Z i n k f a b r i k a t i o n ,  A achen, G erm any. 
P roduction  of zinc from  d u st o r w aste m ateria ls.

25,661 of 1932 (389,020). K a r l  S c h m i d t ,
G .m .b.H ., W iirttem burg , G erm any. M olten 
alum in ium  o r alum inous alloys are refined b y  the  
use of liquid chlorides absorbed in  K ieselguhr and 
p laced in  alum inium  con ta iners.

30,352 of 1932 (389,045). Co. d e  P r o d .  C h i m i q u e s  
e t  E l e c t r o - M e t a l l u r g i q u e s  A l a i s ,  F r o g e s ,  e t  
C a m a r g u e ,  Paris. B eryllium  oxide is p rep ared  from 
its  ores b y  first con v ertin g  to  a double fluoride w ith 
an  a lkali m eta l, th en  calcin ing  w ith  an  alkali 
carbonate  and  w ash ing  w ith  h o t w ater.

N E W  BOOKS, P A M P H L E T S ,  Etc.
C opies of th e  b o o k s , e tc . ,  m en tio n e d  b e lo w  can  be  o b ta in e d  
th ro u g h  th e  T e c h n ic a l B o o k sh o p  o f The M ining  Magazine 
724, S a lis b u ry  H o u se , L o n d o n , E .C . 2.

Phase  Rule Studies .  B y J .  E. W y n f i e l d  
R h o d e s .  Cloth, octavo , 131 pages, illu stra ted . 
Price 6s. L ondon : H um phrey  M ilford, Oxford
U n iv ersity  Press.

Our M ineral C ivilization . B y D r .  T h o m a s  T. 
R e a d .  Cloth, octavo, 165 pages. P rice  5s. 6d. 
L ondon : B ailliere, T indall, and  Cox.

P atents Explained.  B y H . J .  W . W i l d b o r e .  
Cloth, octavo, 48 pages. P rice  5s. L ondon : H . J .  W . 
W ildbore.

First Aid at Mines. M ines D e p artm en t Safety 
P am p h le t No. 7. P ap e rco v e rs , 19 p ag es ,illu stra ted . 
P rice  3d. L ondon : H.M. S ta tio n ery  Office.

Q uebec : (1) P re lim inary  S ta tem en t on  the
M ineral P roduction  of Quebec, 1932. P a p e r covers, 
9 pages. (2) A nnual R e p o rt of th e  B ureau of Mines 
for 1931. P a r t  B, G ranada Gold Mine an d  vicinity , 
by  J .  E. H a w l e y  ; Bell R iv er H eadw aters A rea— 
d e ta ilin g  th e  Pascalis-L ouvicourt Gold D eposits, by 
L. V. B e l l  an d  A. M. B e l l .  P a r t  C, L ake Osta- 
b on ing  M ap-Area, b y  J. A. R e t t y  ; N o rth  Shore—  
Forestv ille  to  B etsiam ites, b y  C. F a e s s l e r  ; 
B onnecam p M ap-Area, Gaspe P en in su la , by  J . W. 
J o n e s .  Quebec : B ureau of Mines.

Kenya : R ep o rts  of th e  Geological Survey.
No. 1—T he L oldaika-N gare N dare  A rea. P ap e r 
covers. P rice  50 cents. No. 2— T he Lolgorien A rea. 
P ap er covers, 10 pages, illu stra ted . Price  sh. 1. 
B oth  by  R . M u r r a y - H u g h e s .  N airobi : M ining
an d  Geological D ep artm en t.
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Tanganyika : The E aste rn  E xtension  of the  
L upa Goldfield (Ipogolo-Sengam bi-Shoga). By 
Dr. D. R .  G r a n t h a m .  P ap er covers, 7  pages. Price 
sh. 1. D odom a : Geological Survey D epartm en t.

A ceton e-A ir  M ixtures : Explosive Properties. 
By G. W . J o n e s ,  E. S. H a r r i s ,  an d  W .  E .  M i l l e r .  
U nited S ta tes B ureau of Mines Technical P ap er 544. 
Paper covers, 26 pages, illu stra ted . Price 5 cents. 
W ashington : S u p erin tenden t of Docum ents.

Mineral Resources of the United States,  1931. 
P a rt I, pp. 331-349, T in , bv  C. W . M e r r i l l .  
P a rt I I ,  pp. 237-242, Clay, by  O. E. K i e s s l i n g  and  
K. V. H e r l i h y  ; pp. 243-250, Sand and  Gravel, 
by E. R. P h i l l i p s  ; pp. 263-277, M agnesium  and 
its com pounds, by  P . M. T y l e r .  E ach  p a r t  in paper 
covers. W ash ing ton : S u p erin tenden t of Docum ents.

California : M ineral P roduction , 1931, and
D irectory of M ineral Producers. P aper covers, 229 
pages, illu stra ted . San Francisco : D ivision of
Mines.

Tin— World Statistics ,  1933. Cloth, pocket size, 
138 pages. Price 2s. 6d. London : Anglo-Oriental 
M ining C orporation, L td .

Coal : A Sym posium  on th e  U tilization  of Coal. 
Paper covers, 46 pages. Price Is. London : B ritish 
Science Guild.

COMPANY REPORTS
Brakpan Mines.— This com pany was form ed 

in 1903 an d  works gold-m ining p ro p erty  on the  
Far E ast R an d . T he re p o rt  for 1932 shows th a t
1,277,000 to n s  of ore was trea te d  in  th e  mill, where 
449,519 oz. of gold was recovered , th e  value of the  
bullion being  ¿1,931,952. W ork ing  costs to ta lled  
¿1,326,518, o r 20s. 9-306d. p e r to n , g iving a w orking 
profit of ¿605,434, equal to  9s. 5-786d. per to n  milled. 
D ividends declared d u rin g  th e  y ear absorbed 
¿357,000, equal to  35% . T he ore reserves a t  the  
end of th e  year were estim ated  to  be 2,472,460 tons, 
averaging 7-74 dw t. in value over a s top ing  w idth 
of 50-38 in ., as com pared w ith  2,520,890, averaging
7-78 dwt. over 51-59 in ., a t  th e  end of th e  previous 
year. These figures are based on the  s tan d ard  
value of gold and  i t  is e stim a ted  th a t  th ere  is an 
additional 520,650 to n s  of ore, averag ing  4-23 dwt. 
over 46 in ., im m ed ia te ly  available. The tonnage 
developed in  th e  W itp o o rt Section is 423,790 tons, 
averaging 8-13 dw t. over 44-32 in . A t th e  end  of 
the year th e  d istance betw een th e  face of 7-East 
haulage in  th e  W itp o o rt Section an d  th e  nearest 
B rakpan w orkings was 4,400 ft.

Springs Mines. —T his com pany, form ed in 1909, 
works gold-m ining p ro p e rty  on th e  F a r E as t R and. 
The rep o rt for th e  year 1932 shows th a t  905,000 tons 
of ore was m illed, 455,437 oz. of gold being  
recovered, w orth  ¿1,956,589. W orking expenses 
to talled  ¿996,952, leav ing  a w orking profit of 
¿959,637, equal to  21s. 2-489d. p e r to n  m illed. 
Dividends declared during  th e  year absorbed 
¿562,500, equal to  3 7 |% . The ore reserves a t  th e  
end of th e  year, based on th e  s tan d ard  value of 
gold, were e stim a ted  to  be 3,838,520 tons, averaging
8-84 dw t. in  value over a sto p in g  w idth  of 44-94 in ., 
as com pared w ith  3,452,983 to ns, averag ing
9-14 dw t. over 48-40 in ., a t th e  end  of th e  previous 
year. U nder th e  conditions now o b tain ing  it  is 
estim ated  th a t  th ere  is an add itional 562,649 tons 
of ore, averag ing  4-24 dw t., which can now be 
worked a t a profit.

West Springs.— Form ed in  1918, th is  com pany 
works a gold-m ining p ro p erty  on th e  F a r E as t 
R and . The rep o rt for th e  y ea r 1932 shows th a t
929,000 to n s of ore was m illed, 225,481 oz. of gold 
being recovered, w orth  ¿967,458. W orking expenses 
cam e to  ¿759,505 and  th e  w orking profit was 
¿207,953. D ividends paid during  th e  year absorbed 
¿134,475, equal to  l \° /0. The ore reserves a t  th e  end 
of th e  year, based on th e  old value of gold, were 
estim ated  to  be 2,765,070 tons, averaging 5-92 dwt. 
in  value over a s top ing  w idth  of 52-91 in ., as com 
pared  w ith  2,737,020 to ns, averaging 5-85 dw t. over 
53-15 in ., a t  th e  end of th e  previous year, while, in  
add ition , i t  is estim ated  th a t there  are 832,770 
tons of low-grade ore averaging 3-11 dwt.

Daggafontein Mines.— This com pany was
form ed in 1916 and  works a gold-m ining p roperty  
on th e  F a r E as t R and. The rep o rt for 1932 shows 
th a t  th e  com pany s ta rted  production  early  in the  
year and  by Decem ber 31 had trea te d  476,300 tons, 
recovering  177,542 oz. of gold, w orth  ¿764,083. 
W orking expenses to ta lled  ¿587,967 and th e  working 
profit ¿176,116. The ore reserves a t  th e  end of the  
year were estim ated  to  be 2,101,980 tons, averaging
7-70 dwt. in  value, over a w id th  of 44-46 in ., as 
com pared w ith  2,003,174 tons, averaging 8-09 dwt. 
over 44-16 in., a t th e  end of th e  previous year. In 
add ition  th ere  is a certain  am ount of ore available, 
including ore of 4-2 dwt. and  over, which will 
become payable u n der present conditions. A rrange
m ents have been m ade w ith  E ast D aggafontein 
M ines, L td ., and  w ith  Vogelstruisbult Gold M ining 
Areas, L td ., to  drive  haulages in to  these  com panies’ 
p roperties and commence developm ent work.

Globe and Phoenix.— This com pany, form ed in 
1895, operates gold-m ining p ro p erty  in th e  Sebakwe 
d is tric t, Southern  Rhodesia. The re p o rt for 1932 
shows th a t 73,486 tons of ore was trea ted  in  th e  mill, 
75,039 oz. of gold being recovered. The profit for 
th e  year including th e  sum of ¿34,915 brought in  
from  th e  previous account, was ¿157,074, of Which 
¿120,000 was absorbed in  th e  p aym en t of two 
dividends, equal to  3s. p er share, th e  balance of 
¿37,074 being  carried  forward. The ore reserves 
a t  th e  end of th e  y ear were estim ated  to  be 108,100 
to n s, averaging 24-70 dw t. in  value, as com pared 
w ith  124,000 tons, averaging 24-30 dwt. in  value, 
a t th e  end of th e  previous year. The installation  
of th e  new  power p lan t was com pleted during the  
year, while th e  sands p lan t was re sta rted  during  the  
year.

Waihi Gold.— Form ed in  1887, th is  com pany 
works a gold m ine in th e  Tham es d istric t, New 
Zealand. The rep o rt for 1932 shows th a t  during  the  
year 231,840 sh o rt to n s  of ore was trea ted , y ielding 
gold an d  silver w orth  ¿490,841. The profit for the  
year was ¿149,102, which, added to  th e  sum  brought 
in, gave an  available to ta l of ¿152,948. D ividends 
paid  for th e  y ea r absorbed ¿99,181, leaving a 
balance of ¿53,767 to  be carried  forward. D uring 
th e  y ear 201,907 to n s of new ore were developed, 
th e  reserves a t th e  end of th e  year showing 151,080 
to n s averaging 31s. l id .  p er to n  in  “ general 
account ” and  171,060 to n s averaging 34s. 8d. pe r 
to n  in “ suspense account.” The reserve ore in 
Ju n c tio n  com pany’s ground was 15,884 to ns, of an 
average assay value of 31s. 6d. p er to n . P rep ara 
tio n s are in hand  for th e  e rection  of its dredge by 
P u k e t T in  Dredging, L td ., th e  sh ipm ent having 
com m enced in  M arch last.

Idris Hydraulic  Tin.— This com pany was form ed 
in 1913 and  works alluvial tin  p ro p erty  in  th e  K in ta
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valley, F.M.S. T he re p o rt for 1932 shows th a t  th e  
com pany’s o p era tio n s were seriously cu rta iled  by  
re s tr ic tio n , th e  o u tp u t of t in  concen tra tes being  
116 to ns, as against 312 to n s  in  th e  previous year. 
The am o u n t realized for th e  sale of t in  ore was 
¿9,267, equal to  ¿79 15s. 5d. p e r  to n , against 
¿68 1 Is. 4d. p er to n  in  th e  previous year. T he y e a r’s 
o perations resu lted  in  a loss of ¿3,848, reducing  th e  
c red it balance b rough t in  to  ¿6,433.

Sungei  Kinta Tin D redging .— F orm ed  in 1925, 
th is  com pany w orks alluvial t in  p ro p e rty  n ea r 
Ipoh, Perak , F.M.S. T he re p o rt  for th e  y ea r 1932 
shows th a t  owing to  restric tio n  th e  dredge only  
worked abou t six  and  a  half m onths, tre a tin g
811.450 cu. yd. of ground and  recovering  188J to n s 
of t in  concentra tes, which realized ¿15,526. The 
y e a r’s w orking resu lted  in  a loss of ¿2,928 and , a fte r  
allowing for th e  balance b rough t in , th e re  was a 
d eb it of ¿515 to  be carried  forw ard.

Tongkah H arbour Tin.— T his com pany  was 
form ed in  1906 in  T asm ania  and  w orks an  alluvial 
t in  p ro p e rty  a t  Tongkah, P u k e t, Siam. T he rep o rt 
for th e  y ea r to  S ep tem ber 30 las t shows th a t
2.327.450 cu. yd. of ground was hand led  by th e  
dredges, recovering 454 to n s of t in  concentrates, 
w hich realized ¿85 16s. lOd. pe r to n . T here  was a 
loss on  th e  y ea r’s w orking of ¿16,372, reducing the  
c red it balance brough t in  to  ¿36,390.

Ooregum Gold Mining.— T his com pany  was 
form ed in  1880 and  w orks gold-m ining p ro p e rty  on 
th e  K olar goldfield, Mysore, Ind ia . The rep o rt for 
1932 shows th a t  40,468 oz. of gold was produced 
from  138,700 to n s of ore m illed, 11,303 oz. recovered 
from  old ta ilin g s re -trea ted , an d  452 oz. ob ta in ed  
from  627 to n s m ined and  m illed by  th e  N undydroog 
com pany, m ak ing  a to ta l  re tu rn  of 52,225 oz. The 
n e t incom e was ¿298,017, while w ork ing  costs 
to ta lled  ¿262,241, leav ing  a  w orking balance of 
¿35,776. A fter m ak ing  various allowances and  
ad d in g  th e  sum  of ¿13,525 brough t in  th e re  was a 
disposable balance of ¿37,667. D ividends equal to  
Is. 6d. on  th e  preference shares and  6d. p er share 
on th e  o rd in a ry  shares were p a id , leaving ¿7,268 
to  be carried  forw ard. The ore reserves a t  th e  end 
of th e  y ear were estim ated  to  be 162,187 tons, 
averag ing  10-18 dw t., a decrease of 11,860 to n s, as 
com pared w ith  th e  figure a t  th e  end of th e  previous 
year. A p art from  th is  th e re  is 109,800 to n s  of 
lower-grade ore, which will be payable w ith  gold 
a t  its  p re sen t price.

Oroville  Dredging.— T his com pany  was form ed 
in  1909 and  holds a con tro lling  in te res t in  Pato  
M ines (Colombia), L td ., and  a large in te re s t in  
Bulolo Gold D redging, L td ., o p e ra tin g  in  New 
G uinea. The rep o rt for th e  y ea r to  Sep tem ber 30 
la s t shows th a t  th e  P a to  com pany  tre a te d  3,977,062 
cu. yd. of ground recovering  gold w orth  $516,424. 
In  ad d itio n  2,364,553 cu. yd. of ta ilin g s was re 
trea te d . The accounts of th e  P a to  com pany showed 
a profit of ¿48,863, which, added  to  th e  sum  brough t 
in  an d  d educting  th e  div idend  paid  d u ring  th e  year, 
le ft ¿94,525 to  be  carried  forw ard. T he accounts of 
th e  Oroville com pany show a profit of ¿79,888 to  
be added to  th e  sum  of ¿87,092 brough t in . T he 
d iv idend  paid in  April, 1932, absorbed ¿26,836, 
leav ing  a balance of ¿140,144 to  be carried  forw ard.

Tharsis Su lphur and Copper.— This com pany 
was form ed in  1866 and  works cupriferous py rite  
bodies in  th e  H uelva d is tric t, Spain. The rep o rt 
for th e  y ea r 1932 shows th a t  sh ipm ents of pyrites

during  th e  y ea r to ta lled  597,313 tons, being 
p ractically  th e  sam e as for th e  previous year. 
The gross profit for th e  y e a r am ounted  to  ¿114,214, 
from  which ¿74,146 has been deducted  for expenses 
and  deprecia tion , leav ing  ¿40,068 n e t profit, which, 
added to  th e  balance brought in, gave an  available 
to ta l  of ¿71,037, which has been carried  forw ard.

Mason and Barry.— T his com pany, form ed in 
1892, works th e  San Dom ingos m ine, A lem tejo, 
P o rtuga l, for cupriferous py rite s . The rep o rt for 
1932 shows th a t  th e  to ta l  q u a n tity  of ore broken 
and  raised  d u rin g  th e  y ea r was 158,265 to n s , as 
against 198,725 to n s  in  1931, th e  sh ipm en ts during 
th e  sam e period am ounting  to  155,435 tons, against 
178,203 to n s. The accounts show a  loss for th e  year 
of ¿13,219, reducing  th e  c red it balance brought in 
to  ¿4,136.

South Bukeru Areas.— The ore reserves of the  
South  B ukeru com pany  w ere given in  th e  las t issue 
of th e  M a g a z i n e  as 127 to n s . T his figure refers 
solely to  th e  co m p an y ’s exclusive prospecting  
licence and  should be added  to  th e  reserves of 
proved ore, equal to  632 to n s . A fte r  dedu ctin g  the 
q u o ta  for 1932, equal to  33 to n s, th e  to ta l  reserves 
a t D ecem ber 31 la s t w ere 726 to ns.

D I V I D E N D S  D E C L A R E D
Angola D ia m o n d .— Is., less ta x , payable

A pril 27.
Broken Hill P rop rietary .— Is. (Australian

currency), less ta x , payab le  M ay 24.
Broken Hill S o u t h — Is., less ta x , payable

Ju n e  .23
Central Mining.— 12s., less tax , pay ab le  May 2
Globe and P hoen ix .— Is. 6d., free of tax, 

payab le  M ay 11.
Great B oulder  P rop rietary .— 3d., less tax , 

payable  M ay 18.
Kaduna Syndicate .— 6d., less ta x , payable

Ju n e  1.
Mount Coolon Gold.— Is., less ta x , payable 

Ju n e  23.
Murex.— 2s., less ta x , p ayab le  M ay 8.
Penawat.— 3% , less ta x , p ayab le  M ay 8.
P eta ling  Tin.— 2 J% , less ta x , p ayab le  M ay 6.
Sunge i Besi.— 6d., less ta x , p ayab le  M ay 1.
V ereeniging Estates.— 6% , less ta x .

N E W  C O M P A N I E S  R E G I S T E R E D

Gold Areas of Nigeria.  —  C a p ita l: ¿5,250
(1,000 ¿1 P reference, 4,000 ¿1 O rd inary , and
5,000 Is. F o u n d e rs’ shares). O bjects : To
acquire m in ing  righ ts. D irecto rs : M ajor H erb ert 
S. L auriston  S co tt, L o th ian  G raham  Scott, and 
G erhard  A. Stockfield.

Gold Options Syndicate .— C apita l : ¿10,000
in  5s. shares. O bjects : T o  c a rry  on  th e
business of m ine ow ners, and  to  a d o p t an  agreem ent 
w ith  W m . A. W ills.

S outhern  S ia m e se  Tin D redg ing .— C apital : 
¿200,000 in  5s. shares. O bjects : To acqu ire  p a r t  
of th e  u n d e rtak in g  of th e  T alerng  T in  D redging. 
D irectors : V ictor W . B ow den, F . W . E ve. Office : 
Lloyds B ank  B uildings, 55-61 M oorgate, E.C. 2.


