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W. R. Lawrie (Member): As all the Institute members
present are aware, the Ninth Commonwealth Mining
and Metallurgical Congress was held in Great Britain
from 3rd to 24th May, 1969. The Congress opened in
London and the first week was devoted to technical
sessions. Several receptions and other forms of enter-
tainment were held in the evenings. The Congress was
attended by some 1 200 delegates, many of whom were
accompanied by their wives. As can be imagined a large
organisation was needed to cater for all the whims of
these delegates, to arrange accommodation and to
provide transport for the technical trips, for the recep-
tions and for the sight-seeing tours.

Papers presented at the technical sessions proved of
great interest. It was stimulating to hear of the develop-
ments taking place in the various branches of mining
and metallurgy. The discussions which developed
between men from so many different countries were
thought provoking, led to new friendships and most
of us made valuable contacts for the future.

There were 141 papers presented in the one week.
They were given in four separate halls with two, three
and sometimes four papers coming up for discussion
in each of the three sessions per day in each hall.

Among the more interesting subjects were those
concerning off-shore drilling and the facilities for pro-
duction of petroleum and natural gas. Beach mining at
Consolidated Diamond Mines drew a large audience.
Automation, mechanization and other technical develop-
ments were well described and we were brought up to
date with modern techniques of mineral prospecting.
There was general discussion on the future of the
mineral industries together with comments on the con-
sumption and price trends of these metals and minerals.
The future of uranium, of vital interest to us in South
Africa, came in for much debate.

During the first week, besides attending the technical
sessions and seeing some of the sights of London, we
were royally entertained. There was a banquet, attended
by some I 400 people, where we were welcomed by
Princess Alexandra, a reception by H.M. Government
in the Banqueting House, and we were entertained at
the House of Lords on a terrace overlooking the bustling
and rather muddy river Thames. Then there was the
visit to the Glyndebourne Opera. It is only in London
that at 3 o'clock of an afternoon, nearly I 000 people all
togged up in dress suits and long dresses and carrying
packets of sandwiches for supper could arrive at a
station to catch a train, and not even cause a stir of
interest or a raised eyebrow! This is the way we
travelled 60 miles to the opera from London. Surely
there can be no more picturesque or romantic a setting
for an opera than this large 400-year old red brick manor
house nestling in the green valleys of the unspoilt
Sussex countryside. It was a glorious evening and
though we returned somewhat late and tired, not one
of us would have missed this experience.
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After the first week in London there was a choice of
tours of one week to London and the Home Counties,
Cornwall, a Geological tour to Scotland, South Wales,
and North England. These were followed by further
one week tours to Yorkshire and Lancashire, Scotland,
West Country and Midlands, a Geological tour of
Wales, and a Mining and Geological tour to Jurassic
Iron Mines.

We then returned to London for the final session and
closing banquet. Post-congress tours were arranged to
Europe and to Ireland.

It was a wonderful Congress, a great experience, we
made many friends and may there be many more
congresses!

.

L. W. P. van den Bosch (Member): Much has already
been said in appreciation of the excellent organisation
and arrangements made for the delegates who attended
this Congress. This report is confined to a brief dis-
cussion of the personal impressions gained from the
papers presented and the technical visits attended.

The papers covered a wide variety of subjects ranging
from highly theoretical observations to practical des-
c~iptions of operations. There were three main themes,
VIZ:

1. The attention given to research and its forceful
application to practical operation.

2. A steady development in mechanization and auto-
mation leading to savings in manpower.

3. Improvization, modernization and adaptation of
exisitng facilities.

Thoughts on these themes can best be illustrated by
comments on some of the industries visited.

COAL

The National Coal Board (N.c.B.) has been most
progressive and all of us have heard of the Bevercotes
Colliery with its completely automatic mining and coal
handling equipment. This was not, unfortunately, on
show but there is no doubt that this is one of the
greatest advances in coal mining leading towards con-
tinuous production. Coal in Britain is fighting for its
life against oil, North Sea gas, imported gases and
nuclear power. Output is dropping, the less efficient
collieries are closing down and efficiencies are steadily
rising as the following tabulation indicates:

In 1931:
1 million men produced 300 million tons of coal

In 1947:
O' 7 million men produced 230 million tons of coal

In 1968:
0,4 million men produced 160 million tons of coal
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In 1978:
0.2 million men should produce 120 million tons of
coal.

Half Britain's present output of 150 million tons of
coal per annum is used for electricity generation,
supplying some 80 per cent of the electric power station
requirements. The recently opened West Burton Power
Station in Nottinghamshrie is the first of a chain of
2 000 MW power stations planned by the Central Elec-
tricity Board. Each station was said to cost £80 million
and power will be delivered at a figure of 0.5d per unit.
They will each have four 500 MW units each using
1 000 tons of coal per hour when on full load. Within
two hours of leaving the pit coal can be fed into the
boiler house and a few hours later the ash is on its way
to disused clay pits for dumping. This type of power
station is manned by 600 men and some 6 000 miners
will be needed to produce the 5 million tons of coal
required per year. We were told that 93 per cent of
British coal is machine mined, most of it from longwall
faces with powered supports.

The N.C.B.'s Coal Research establishment at Stoke
Orchard near Cheltenham is working on a 'fluidized bed
combustion' boiler which they believe will reduce the
cost of power stations by 10 per cent. On a visit to
Williamthorpe Colliery in Derbyshire we saw three men
operating a Dosco tunnelling machine. The boom of
this machine lends itself admirably to the positioning of
steel arches required for support. The average advance
per shift was 6 ft 6 in. On the longwall, shearers are
used for coal cutting and walking goal post props for
support. A total of 1 700 men, of whom 400 are on
surface, produce 2 900 tons of coal per day of which
1 600 tons is saleable.

The N.c.B. built the Avenue Coking and Chemical
Plant at Wingworth near Chesterfield to provide smoke-
less fuels now that open coal fires are prohibited in so
many areas of Britain in terms of the Clean Air Act.
The complex is scientifically designed, it is highly auto-
mated and produces coke, sulphuric acid, ammonium
sulphate, tar and numerous gaseous by-products.
Despite the fact that it is a coal plant, it is impeccably
clean and, what is more, even from the chimneys there
only appeared whisps of steam.

The Safety in Mines Research Establishment in
Sheffield employs a staff of over 400, half of whom have
scientific and technical degree qualifications. They con-
duct research on all major problems affecting the
safety and health of coal miners.

TIN

The price of tin has risen spectacularly since the
depression of the 1930's but so has the reluctance of
men in England to work underground. Labour is
therefore very expensive and new mining projects can
only be undertaken if greater confidence can be placed
in valuation techniques and if mining extraction methods
are improved. South African valuation techniques have
been used at Cam borne Tin Mines. On this mine a
shaft has been sunk to a depth of 850 ft and prospecting
development is taking place. The ore at the Janes Mine,
Truro, Cornwall, is of a refractory nature and has for
many years defied economic extraction. Consolidated
Gold Fields have, however, overcome these treatment
difficulties by research into metallurgical methods.

The Portable Isotope Fluoresence Analyzer (P.I.F.A.)
has been used extensively in Cornwall to assess tin
values. The rapidity with which a reasonably accurate
assessment can be made has been of great value during
exploration work and plant control. The grade at the
Cornish Tin Company's plant is controlled by this
instrument-a vital necessity when one considers that
this company treats old tailings containing only 0.3 to
0,4 per cent tin.

At Geevor, Levant, South Crofty, The Janes and
Camborne Tin mines, mechanized development methods
are used. The equipment consists of hydraulic boom
drifter carriages and loaders. It is common for two men
to clean, drill and equip 6 ft of development per shift.

Electric hoists have replaced the romantic but cumber-
some steam powered winding engines. These old engines
required a couple of men for their operation and more
to hand stoke the coal fired boilers. The steam generated
was also used for pumping, for compressing air and
crushing. At Levant an electric hoist has now been erected
near the building which housed the Man engine, the
bridle of which broke in October, 1919, thereby causing
the death of 31 people.

The sealing of the undersea breach into the workings
of the Levant Mine is described in detail in the July,
1969 bulletin of the Institution of Mining and Metal-
lurgy. Thus a new lease of life was given not only to
the Levant Mine but also to the neighbouring Geevor
Mine.

IRELAND

The copper-silver ore at Gortdrum Mines (Ireland)
Limited, was shown to exist only after a programme of
stream sedimentation sampling, reconnaisance, geo-
chemical surveying, induced polarization surveying and
drilling had been carried out. Recently research has
shown that mercury could also be extracted from the
ore, and a plant is being erected for -this purpose.

At Tynagh Mine of the Irish Base Metals, Limited,
geochemical and geophysical prospecting methods fol-
lowed by diamond drilling, showed the existence of a
lead-zinc ore. It is a complicated ore in that sulphides
predominate in one area while oxidized rubble with lead,
zinc and copper carbonates are to be found in another
part of the pit. Considerable research has been necessary
to design the plant suitable for this complex ore.

Both Gortdrum and Tynagh mines are worked on
modern open pit methods using large excavators and
high capacity trucks for transport. Underground ex-
ploration is now taking place from the bottom of the
latter mine's open pit. An inclined winze is being sunk
using pneumatic tyre equipment. Such a winze will also
provide a convenient access to deeper workings for
mechanized equipment when underground mining takes
place. At the Mogul Mine near Tipperary underground
block caving mining methods were considered most
suitable. This is a 2. 4 per cent lead, 9,4 per cent zinc
and 0.74 oz silver property with a 20 year exemption
from income tax payments!

Peat production at Bord Na Mona the Irish Peat
development authority at Derrinlaugh and Boora is
probably more akin to farming than mining. After
draining of the bog has been completed, bucket dredgers,
macerators, harrows, spreader arms, cutting discs and
mechanical collectors are used to harvest the peat. The
harvesting cycle is confined to dry weather periods,
normally limited to 6 to 8 weeks per year.
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CONCLUSION

In a short talk such as this it is impossible to list all
the interesting developments that one came across on
such a comprehensive tour of Britain's mining and
industrial undertakings. Most impressive was the impor-
tance that Britain has placed on research and how
boldly both the State and private enterprise are prepared
to introduce into their activities new ideas resulting from
this research.

Dr W. S. Rapson (Member): Attendance at a Congress
of a non-specialized nature such as the Ninth Common-
wealth Mining and Metallurgical Congress, provides
opportunities for many things; for the meeting of col-
leagues from elsewhere and for establishing and renewing
friendships; for seeing a representative selection of
mining and metallurgical operations under very congenial
conditions; and last but not least, for hearing both
directly and by way of Congress proceedings, something
of what others are thinking, planning and doing. The
result is that one comes away with a wealth of
memories and impressions.

This contribution will be confined to reviewing briefly
some impressions from the Congress as to the main
directions along which developments in mining and
metallurgy are proceeding at present. An excellent paper
was presented to the Congress by Dr John Convey and
V. A. Haw entitled 'Recent developments affecting
productivity in Canadian mining'. Although this paper
describes Canadian developments specifically these seem
to reflect the trends in the many recent developments in
mining as they emerged from the Congress proceedings
as a whole.

The authors drew attention to the rapid substitution
of capital for labour in Canadian mining. They were led
to this from consideration of data on the productivity
of labour. This was assessed by them as the value of
the production per man hour for six main segments of
the Canadian mining industry for each of the years
1961 to 1966, the value of the production in each year
being weighted so as to offset the effects of changes in
market prices. The rates of increase in productivity which
they were able to quote as a result were as follows over
the five-year period:

Asbestos mines 28 per cent
Coal mines 12 per cent
Iron ore mines 75 per cent
Gold mines Nil per cent
Copper/gold/silver mines 10 per cent
Lead/silver/zinc mines 32 per cent

These striking figures for increases in the productivity
of labour in the main segments of Canadian mining were
described by the authors as arising in large measure from
substitution of capital for labour, mostly as a result of
technological innovations based on research and
developments.

What were these technological innovations? Un-
doubtedly the most important, both in the Canadian
and in other mining areas, has been the design of mining
methods, both open-cast and underground, so as to take
the fullest possible advantage of high-capacity mech-
anized equipment. In this connection there was mention
of the following:

Introduction of ramps for mine access wherever
feasible in order to permit rapid movement of heavy
equipment.

Increasing use of load-haul-dump units for loading
and transport of ore from the face or from draw-off
points to ore passes.

Use of multi-boom drilling jumbos for ore breaking
and rock bolting. Three-boom jumbos operated by
only one man in development headings and stopes
have become commonplace and give better perfor-
mance. The use of catalytic exhaust scrubbers in
diesels, and of noise muffiers on rockdrills has
improved environmental conditions.

Introduction of raise-boring equipment, which has
now been demonstrated to be competitive with other
methods in a number of situations.

Stabilizing of hydraulic mill tailings with Portland
cement when used as fill in cut and fill mining. This
has reduced the need to instal timber. It has improved
pillar recoveries and reduced ore dilution.

Use of larger equipment in open-pit operations.
Trucks of 100 to 200 ton capacity are being introduced.

Introduction of electric-powered diamond drills
to replace compressed air drills in at least one mine.
They give less noise, better control of feed rates and
better working conditions.

Use of new rotary drills in open-pit mining, even to
the extent that these are apparently replacing jet-
piercing equipment in the mining of taconite.

Introduction of bulk on-site mixing of AN/FO and
ammonium nitrate slurries which are piped directly
into holes.

Increased size of milling units and the introduction
of improved control and automation in reduction
works. Also increased use of rubber liners in mills
and more widespread use of autogenous milling
because of cost savings. Mills with diameters as great
as thirty-two feet are being installed in some situations.

Improved rail transport arrangements for mine
products and greatly improved loading facilities at
ports.

Improved transport and communication facilities,
in particular the introduction of S.T.O.L. aircraft
under Canadian conditions.

Apart from these technological developments, it was
noted that in many countries there were other factors
tending to promote a healthy development of mining.
These included:

Reasonable tax incentives to encourage capital
investment in mining;

Tax and other incentives to encourage investment
of capital in research and development by mining
companies;

State support of research relating to mining in
national laboratories;

Active efforts to provide qualified technical and
professional manpower;

And last but not least, active and actively publicized
exploration activities which increasingly exploit geo-
chemical and geophysical techniques and which create
a vigorous image of the mining industries.

In brief, therefore, the picture of mining developments
at international level gained from the Congress, is that
the big developments in mining today are all taking
place in regard to the exploitation of massive rather than
narrow seam deposits, and these massive deposits are at
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shallow depth. In this area full advantage is being taken
of the use of large-scale mechanized equipment, and civil
engineering is taking over from mining engineering in a
number of spheres. Moreover, the overall development
which is occurring is not based on anyone revolutionary
development, but rather upon a variety of advances in
separate spheres of operation, all of which are tending
to reduce the labour demands and increase the capital
equipment needs of mining.

The most striking fact from a domestic South African
point of view is the lack of involvement elsewhere in the
world in narrow seam mining at great depths. The
problems of mechanization under the conditions of
narrow stoping widths, hard abrasive rock, and great
depths such as prevail in our gold mines are virtually
unique in the world today and we are dependent on our-
selves for their solution. In fact it is in the sphere of base
mineral mining development that we in South Africa
can profit most from study of mining developments
elsewhere at present.

In this connection, there is one last feature of mining
development which strikes one forcibly as a result of
participation in the Congress, and that is the dynamic
image which mining has acquired in countries such as
Canada and Australia-and even Ireland-in recent
years.

We do not have a comparable image, either in the
eyes of the South African public, or in the eyes of our
own Government. This is in such great contrast to the
actual facts and spirit of the industry, that it deserves
the serious attention of the leaders of our industry.

R. C. J. Goode (Member): The opening Presidential
address was given by Sir Val Duncan, O.B.E. He dealt
with the problems facing the older established mining
companies when opening up properties in some of the
less developed or poorer overseas countries. If mankind
is to progress, mineral recovery must and will continue
to increase to feed the world's ever growing indus-
trialization. (So too, incidentally, will the demand for
new mining and mineral processing engineers !).

In a very forthright manner Sir Val expanded on the
need for partnership between the older company and
newer country; the newer country must be prepared to
acknowledge that progress in their country can only be
made through the help of the older and richer countries,
whose engineers and financiers are prepared to risk
money on exploration and establishment but whose
expertize and capital can only be offered if there is a
reasonable assurance that profits will be made and
returnable to them. Contrariwise, the mining company
must recognize the national ambitions of the country
possessing the minerals. Local inhabitants must be
encouraged to play their part up to the highest levels of
management, they must be seen on the boards of control
even to the extent of board majority .Ways must be found
he said for them to share in the equity structure. Only
in this way will true partnership be established and can
security for both sides be assured for the future. This
frank analysis and possibly generous proposal to win
long term benefits gave us considerable food for thought
and was indicative of the plain speaking and open
discussion that we were to experience in our later talks
and gatherings.

Sir Andrew Bryan dealt with the problem of recruit-
ment, education and training for the mining industry.
He made two most important points:

1. The mining industry must sell itself better to the
public and to those seeking careers, and

2. To attract and keep recruits of the right calibre
the mining industry must be known:
(a) to be technically efficient
(b) to offer good career prospects and opportuni-

ties for professional satisfaction, and
(c) to provide financial rewards and other

inducements that are competitive with other
industries.

These problems were also discussed at a joint Insti-
tution of Mining and Metallurgy and Overseas Mining
Association Conference in Brighton before the Congress
started. Some 60 people selected for the divergent
disciplines they represented in different countries,
diligently discussed the shortage of trained technologists
in the mineral industry. Their conclusions were much
the same as those of Sir Andrew and may be summarized
in a few lines, perhaps a little rashly:

1. It was recognized that there is a shortage of
trained manpower and that it is becoming more
acute since our problems are becoming more
complicated.

2. The industry recognized that the present basic
university disciplines and training courses are
fundamentally sound and must be continued.
These were geology, mining engineering, mineral
processing and metallurgy. Engineers in kindred
branches will also be needed but the requirements
are fewer and they can be selected for the par-
ticular requirement.

3. Specialists in mining disciplines, for example, in
rock mechanics, ventilation, valuation, etc., can
best be trained through post graduate study after
a graduate has had sufficient practical experience
to determine his particular interest and desires.
Facilities must be made available for this post
graduate training.

4. The graduate must be exposed to technical
challenge and modern practice.

5. There was some criticism of the living conditions
and emoluments paid to graduates in their middle
years.

The unanimity of the decisions reached was rather
surprising, particularly the similarity of views expressed
by the academics and the 'hard rock miners'! It was
obvious that there is a lot to be gained from close
contact between these two groups.

Last but not least, it must be emphasized that youth
must be seen to advance in industry, to be involved in
important developments and to be given the chance to
go overseas for further study or training. What could be
better, than to be given the opportunity to attend a
congress such as this. Every participant of this congress
was proud to be there. He was thrilled to associate with
so many famous names and surely has returned ready
'to sell his profession' whatever branch it be in this
great mineral industry.

Of the many visits a most informative trip was to
the Dungeness Nuclear Power Station in Kent, on the
English Channel.

Dungeness 'A' of 550 MW capacity is regarded as of
the first generation and the 1200 MW 'B' station to be
completed in three years time, is the first of the
second generation Advanced Gas-cooled Reactors.
They are graphite moderated, cooled by carbon dioxide
and use enriched uranium (2 to 3 per cent U235) in
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Dungeness Dungeness
'A' 'B'

Running costs per unit 0.12d. 0.17d.

Costs including capital
redemption with interest
at 8 per cent 0.78d. 0.56d.

Load factor (per cent) 75

Steam pressure (lbfin2) 550 2315

Steam temperature Cc) 390 565
Capital cost (£ per kw)

of installed plant 117 83

Construction started 1960 1967

magnesium cans (magnox) as fuel. The A and B stations
have each two reactors and the following basic figures
were given:

Comparisons

Steam power costs-
Operating costs per unit

Costs including capital
redemption 0.73d.

Load factor (per cent) 75

The first generation of A.G.R.'s can already provide
some 5 000 MW of electricity and the u.K. Govern-
ment's Second Nuclear Programme envisages a succes-
sion of second generation stations to provide a further
8000 MW. At present some 10 per cent of Britain's
installed power capacity is nuclear; this should rise to
20 per cent by 1976. By 1975 we were told, Britain would
be switching to the fast reactor. The first experimental
fast breeder reactor had already been built at Dounreay,
and the next prototype should be ready in 1971.

On the visit to Sheffield there was a plethora of
interesting tours to factories, industries, mines, tunnel
contracts and research centres. Particularly impressive
on a visit to the Williamthorpe Colliery was the
remarkable efficiency and a most impressive spirit of
friendship, co-operation and trust between management
and worker.

The Appleby-Frodingham Steel Company's works at
Scunthorpe was yet another good example of how
Britain was keeping pace with modern developments.
This company operates on a mixture of local calcareous
Frodingham ore containing 21 per cent iron together
with a silicious ore from South Lincolnshire and
Northamptonshire containing 28. 5 to 30 per cent iron.
Coal for coke comes from the South Yorkshire coal field.
Great care is given to feed preparation; the ore is
carefully stored, mixed and sintered before feeding to
the blast furnace. Most 'of the present equipment com-

0.48d.
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prises large units which are well automated. Labour has
been cut to a minimum.

Nearby is an open cast iron stone working. The
overburden was being moved by a long jib drag-line
with a boom of 303 ft and a bucket of 25 cu yd. Where
the overburden is too thick, underground mining on a
room and pillar system is used. Pillar size is 50 ft by
100 ft and the road dimension 20 ft wide and 20 ft high.
Production was given as 28 tons per man shift.

Sheffield, with a population of over half-a-million is
a very progressive city, and it must now-a-days rank as
one of the cleanest of the world's great industrial cities.
This has been accomplished by strict application of the
clean air regulations and by a steady post-war programme
of re-development whereby most of the population has
been removed from their coal burning houses in the
crowded central areas to be re-housed in the most
modern large flat or apartment blocks sited on the
surrounding hills. The Parkhill and Hyde Park blocks,
some 18 storeys high, contain 2 300 dwellings to house
8 000 people. Shops, clinics, laundries, dry cleaners,
public houses, play grounds, garbage disposal and heating
units are all contained within these blocks. This
imaginative experiment in community living has thus
removed all the sense of isolation so commonly inherent
in multi-storey blocks of flats. Some 30 per cent of the
town population has been provided with sub-economic
accommodation by the City Council. Meanwhile, it has
been possible to redevelop the city centre; underground
shopping centres, overhead walkways and roof gardens
all provide exciting developments.

Other speakers have dealt with the visit to Ireland
but reference to Irish gold cannot be omitted. In the
National Museum of Ireland in Dublin are displayed
gold necklaces, collars, cloak clasps and gold rings,
between three and four thousand years old and as
beautiful today as when they were made. The gold was
probably of alluvial origin and collected in many of
the streams and river beds. Many of these ornaments,
because of their beauty of design were exported. The gold
rings were a well recognised from of currency. Gold in
County Wicklow, one of the prettiest spots of Ireland,
was washed from the streams in Ballinbally until com-
paratively recently.

Perhaps I might end this report on this wonderful
congress with an Irish poem which was given to me by
one of our hosts on our last day:

"May the road rise to meet you,
May the wind be always at your back,
May the sun shine warm upon your face,
And rains fall softly upon your fields,
And until we meet again,
May God hold you in the palm of His hand."
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