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THE YEAR
IN
RETROSPEC

The announcement in July 1973 of the planned phasing
out by NASA of the Hartebeesthoek Space Research
Station, as part of an overall consolidation activity now in
process in the world-wide tracking and communication
network, heralded the end of an era in which South Africa,
through the CSIR, played an important role in the United
States’ Space Programme. With the manned space
programme having come to an end in late 1973 and
consideration being given to the use of data relay satel-
lites to perform much of the work hitherto done by ground
stations, several changes have been made in the NASA
tracking networks. The phasing out of the Hartebeest-
hoek station follows the closing of the station at Fort
Myers, Florida, and at Woomera in Australia.

In announcing the closing of the Hartebeesthoek
station, Dr James C Fletcher, Administrator of NASA, paid
tribute to the work of the tracking stations in South Africa
and stated that NASA would always be grateful for the
technical support and cooperation received from the
CSIR. As the only ground-shielded radio site within easy
reach of research laboratories in Johannesburg and
Pretoria, Hartebeesthoek will probably be retained as an
interference-free area and consideration is being given to
its use for extending South Africa’s radio astronomy
programmes.

Another development in space research has been the
intergovernmental agreement concluded during the year
between South Africa and France whereby the tracking
station at Paardefontein, established and operated since
1965 by the Centre National d'Etudes Spatiales (CNES),
will gradually be taken over and operated by CSIR
personnel. The station’s operation will continue to be
directed by CNES. The Paardefontein tracking facility is
one of a chain of six built by CNES and equipped for trans-
mitting commands to French satellites in orbit and
acquiring data from them, and also includes a centre for
the launching of balloons for research at extremely high
altitudes.

Another joint venture is the South African
Astronomical Observatory (SAAQ) which is operated by
the CSIR in collaboration with the Science Research
Council of the United Kingdom. The SAAQO observing
station at Sutherland (in the arid Karoo region of the Cape
Province) was officially opened by the Prime Minister, the
Hon. B J Vorster, on 15th March 1973 and among the
distinguished guests present were the Rt Hon. Mrs
Margaret Thatcher, the United Kingdom Secretary of
State for Education and Science. Also present were nine
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world-renowned astronomers from various countries who
took part in an astrophysical symposium in Cape Town
that preceded the opening ceremony at Sutherland. In his
opening address, the Prime Minister stressed the need for
international cooperation in establishing sophisticated
and costly research facilities such as those of the SAAO
and expressed the hope that the unique facilities there
would be used by leading astronomers from all over the
world in furthering man’s knowledge of the southern
skies.

A major organizational development announced
towards the end of 1973 was the establishment of a
National Research Institute for Oceanology and the
appointment of Professor ES W Simpson of Cape Town
as its Director with effect from 1st February 1974. The new
Institute will take over and merge existing CSIR activities
in the field of physical oceanography, civil engineering
hydraulics and biological-chemical marine pollution
which formerly fell under the control of other CSIR
Institutes and which in recent years have expanded to
such an extent that it has become desirable to combine
them into a separate institute. Among the assets to be
acquired by the new Institute are the extensive buildings
and laboratories of the National Mechanical Engineering
Research Institute’s Hydraulics Research Unit on the
campus of the University of Stellenbosch, together with
the facilities of the National Physical Research Labora-
tory’s Division of Oceanography in Durban including the
CSIR’s oceanographic research ship, the MV Meiring
Naudé'. The administrative headquarters of the Institute
will be in Stellenbosch.

At the beginning of 1973 the CSIR's Fibre Research
Unit in Durban, formerly controlled by the National
Mechanical Engineering Research Institute, was brought
under the control of the South African Wool and Textile
Research Institute. The Unit, which is doing important



Dr F.J. Hewitt, Deputy President; Dr P J Rigden, Vice-President;
Dr J F Kemp, Vice-President; Dr A P Burger, Vice-President.

research work relating to the decortication of phormium
(a replacement for jute used in the manufacture of bags) is
located in Durban because of ready access to the main
growing areas of this plant in Zululand and the Transkei.

The work of the CSIR's South African Wool and
Textile Research Institute in Port Elizabeth, as well as
other CSIR-supported activities in the Eastern Cape, was
featured during visits by Members of Parliament and
representatives of commerce, industry and education in
the Eastern Cape. These visits coincided with the Council
meeting held in Port Elizabeth during October, in
accordance with the Council’s policy of holding one of its
four meetings each year in a centre of CSIR activity out-
side Pretoria. Among the visitors on this occasion was the
Minister of Planning and the Environment, the Hon.
J J Loots.

A new appointment to the CSIR Council announced
towards the end of the year was that of Dr P S Rautenbach,
Secretary for Planning and the Environment. Dr
Rautenbach, whose appointment takes effect from 1st
January 1974, replaces Dr P J Riekert, Economic Adviser
to the Prime Minister, who has served a 3-year term on the
Council and has declined re-appointment because of
pressure of other commitments. Three other members —
Dr Ben Gaigher, who is a member of the Board of Trade
and Industries, Mr J W Shilling, a Director of the Anglo
American Corporation of South Africa, and Prof A J Brink,
President of the South African Medical Research
Council — have been re-appointed to the Council.

Dr AP Burger, formerly Director of the CSIR's
National Research Institute for Mathematical Sciences,
was appointed to the Executive of the CSIR as a Vice-
President with effect from 1st March 1973. After a period of
service in the research division of the South African
Weather Bureau, Dr Burger joined the CSIR staff in 1957
as Head of the Applied Mathematics Division of the

National Physical Research Laboratory and in 1961 he
became the first Director of the newly established
National Research Institute for Mathematical Sciences.

On 1st July 1973, Prof. C Jacobsz was appointed
Director of the National Research Institute for Mathe-
matical Sciences in succession to Dr Burger. Prof.
Jacobsz, who joined the CSIR in 1964 as Head of the
Numerical Analysis Division of this Institute, was
previously Professor of Mathematics at the Universities of
Pretoria and Stellenbosch and also served many years as
an engineer with ISCOR.

Another senior appointment during the year was that
of Dr D A Williams-Wynn as Director of the South African
Paint Research Institute in Durban with effect from 1st
March 1973. Dr Williams-Wynn was formerly attached to
the staff of the Leather Industries Research Institute in
Grahamstown and also worked in the research division of
a large paint manufacturer.

During the year a high honour was bestowed on the
President of the CSIR, Dr CvdM Brink, when he was
elected a fellow of the Royal Society of South Africa.

Another member of the CSIR honoured during the
year was Mr T Hodgson, Director of the CSIR’s Technical
Services Department, who was awarded the gold medal of
the South African Institute for Refrigeration and Air-
conditioning for outstanding contributions in the fields of
air-conditioning and refrigeration. This medal has been
awarded only twice before in the history of the Institute.

The international leadership achieved by South Africa
in the field of water treatment and reclamation was
emphasized during the year by an invitation to Dr
G G Cillie, Director of the CSIR's National Institute for
Water Research, to play a prominent part in a summer
school on water treatment organized by the Australian
Water and Waste Water Association and held at the
Australian National University in Canberra.

Among the distinguished visitors to the CSIR during
the year was Sir Harold Thompson, Professor of
Chemistry at the University of Oxford, who gave the
keynote address at a symposium on molecular spectro-
scopy held at the National Physical Research Laboratory
of the CSIR in January. While in South Africa Sir Harold
also visited the South African Astronomical Observatory
and the National Chemical Research Laboratory of the
CSIR as well as several universities and other institutions.

Another distinguished visitor was Dr
R Bruce Lindsay, Professor emeritus of Physics at the
University of Rhode Island, USA, and an international
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expert in acoustics, who was guest speaker at a
colloquium on acoustics held during March at the CSIR in
Pretoria.

During March the CSIR was also visited by Dr Phillip
Law, Chairman of the Australian National Council for Ant-
arctic Research — a visit that provided the opportunity for
useful discussions on matters of mutual concern in
Antarctic research.

In April one of the world’s leading scientific figures in
the field of desalination, Mr Reuven Matz (a former South
African now living in Israel) attended a workshop meeting
on the desalination of water at the CSIR where he played a
key role in the proceedings.

In August a one-day symposium on low-cost
automation was presented by the Technical Services
Department of the CSIR in four major centres —
Johannesburg, Durban, Port Elizabeth and Stellenbosch.
This ‘'travelling’ symposium was intended to demonstrate
to South African industry how the introduction of low-cost
automation can benefit small and medium as well as large
industries. The keynote address was given by Mr J
Hutchinson, a low-cost automation expert from the United
Kingdom.

In collaboration with the South African Advisory
Committee to the Textile Institute and the South African
Bureau of Standards, the CSIR organized a symposium on
soft floor coverings in Durban during September. This
symposium, which brought together many experts to
explain the properties of various kinds of floor covering,
was intended mainly to give the consumer guidance and
overcome the confusion which often results from the
availability of a wide variety of coverings and conflicting
reports on their properties.

A major achievement announced during the year was
the development of a new and greatly improved
‘Tellurometer’ distance measuring system. This

represents another chapter in what is probably one of the |

CSIR’s most persistent success stories — a story that
started in 1955 with the invention of the original ‘Telluro-
meter’ system by the National Institute for Telecommuni-
cations Research. It was the world'’s first practical radio
system for measuring distances with an accuracy accept-
able for geodetic purposes. When first produced
commercially by a South African company in 1957, the
instruments were an immediate success. Surveyors were
quick to realize the potential of the system which has since
revolutionized surveying practice.

6 CSIR annual report 1973

Another important milestone was reached with the
development and manufacture of a silicon monolithic
integrated circuit by scientists of the National Electrical
Engineering Research Institute. This was the first time that
a compact circuit of such complexity had been produced
in South Africa and it placed the CSIR in a position where
it can advise and give practical assistance to South African
industry in this field of electronics.

Finally, the CSIR would like to express its gratitude to
legislators and others concerned in passing the 1973
Amendment to the Anatomical Donations and Post
Mortem Examinations Act, which will enable scientists to
obtain enough human pituitary glands to produce human
growth hormone for the treatment of all pituitary dwarfs in
South Africa.



The National Chemical Research Laboratory (NCRL)
serves as a centre where the latest developments in chemi-
cal science are brought to bear on problems of national
significance.

In accordance with a policy of concentrating on
research in fields where a need for more basic knowledge
exists, many of its research projects are carried out in
collaboration with research organizations that are more
directly concerned with the practical problems involved.
Well-motivated long-term projects are, therefore,
approached from a fundamental point of view.

The NCRL is organized into divisions of analytical
chemistry, biochemistry, inorganic chemistry, organic
chemistry, macromolecular chemistry, physical
chemistry and corrosion research. The physical chemistry
division is also part of a chemical physics group which
operates in conjunction with two divisions of the National
Physical Research Laboratory. In addition the Laboratory
included a Bantu Beer Research Unit, which will be trans-
ferred to the National Food Research Institute in 1974.

Pharmacologically active substances
New methods have been developed for the synthesis of
sugars which could be used as building units for pharma-
cologically active substances such as antibiotics and
modified nucleosides. The latter compounds are being
evaluated at the National Institutes of Health in the USA
for anti-tumour activity. Publication of this work has
aroused wide interest overseas, and proposals for
collaboration by a large British pharmaceutical company
have led to an agreement between the National Chemical
Research Laboratory, the South African Inventions
Development Corporation and the company concerned.
In steroid research the emphasis is now on total
synthesis, as mentioned in the previous annual report. A
provisional South African patent has been filed for the
synthesis of a 98-methyl analogue of retrotestosterone.
The progesterone analogue is expected to have
interesting pharmacological properties and its total
synthesis is under way. In the course of this investigation a
unique method for construction of the progesterone side-
chain has been developed.

New more sensitive Jasco J-20 apparatus for measuring optical rotation
dispersion and circular dichroism.

Metabolites of poisonous fungi

In collaboration with the Department of Agricultural Tech-
nical Services a chemical investigation of fungi implicated
in photosensitization diseases of ruminants has been
initiated. This is a long-term investigation and limited
progress has been made. The collaboration of the
National Institue for Nutritional Diseases of the Medical
Research Council has been very fruitful and the isolation
and structure determination of several new fungal
metabolites have been undertaken.

A study of precursors in the biogenesis of
cyclopiazonic acid, a toxic metabolite of Penicillium
cyclopium, proved that the key intermediate differs from
that of the related ergot alkaloids.

Bacterial polysaccharides

A new project on lipopolysaccharides of Salmonella
species was initiated in collaboration with the Veterinary
Research Institute at Onderstepoort. The O-specific side-
chain of the lipopolysaccharide of Salmonella gallinarum
is being studied and a preliminary structure for the
repeating unit has been determined.

Protein studies

The National Chemical Research Laboratory has
established world leadership in studies of the amino-acid
sequence of snake venom proteins and during the past
year the sequences of a number of neurotoxins and
cardiotoxins as well as certain enzymes have been deter-
mined. The availability of a unique collection of important
physiologically active proteins presented an excellent
opportunity for the study of structure-function relation-
ships, and active collaboration in this field with several
other institutes and organizations has been a feature of
the past year's activity. Studies include the fibriolytic
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factors in bile and snake venom which play a role in the
blood coagulation process, a kinetic study of
phospholipase A and the selective cytotoxicity of cobra
venom cardiotoxins for cancer cells.

The determination of the amino-acid sequence of
high-sulphur proteins of reduced wool has led to a better
understanding of the ancestor sequence from which the
complex wool proteins evolved.

Cancer biochemistry

Since it is suspected that one of the basic lesions in the
cancer cell lies in the control of the transport of messenger
RNA from nucleus to cytoplasm, attention was directed to
the membrane in particular. Nuclear membranes from
normal rat liver and from a transplantable liver tumour
were isolated. The electron microscope showed no mor-
phological differences but significant differences have
been found in the protein composition of the two
membranes.

Digestion and metabolism of ruminants

In the project on the digestion and metabolism of
ruminants (undertaken in collaboration with the Veteri-
nary Research |Institute at Onderstepoort) the
determination of the growth constants of rumen bacteria
in continuous culture is of prime importance. In the past,
progress was slow because of the long time required for
the system to acquire a steady state. The problem has now
been solved with the aid of the National Electrical
Engineering Research Institute and a method has been
developed to provide the required information in days
instead of months.

Human growth hormone

The amendment of 1973 to the Anatomical Donations and
Post Mortem Examinations Act has now made it possible
to collect enough pituitaries for the production of the
growth hormone by the National Chemical Research
Laboratory. Thus the last obstacles have been removed to
ensure that all pituitary dwarfs in South Africa can be
treated.

The NCRL had previously achieved great success in
developing a new method for the cheaper preparation of
human growth hormone in a higher yield and with a purity
of 95 per cent instead of the 45 per cent of the commercial
product. The activity of the South African product is also
double that of the overseas product.
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Left: This ‘stopped-flow' spectro-
photometer is used for measuring
fast chemical reactions in solution.
The reaction depicted on the oscillo-
scope screen is completed in 50 milli-
seconds.

Continuous culture system for
studying the physiology of growth of
strictly anaerobic rumen bacteria.

The successful completion of this project is largely
due to the excellent collaboration by colleagues at the
Medical Research Council, the Medical Schools of the
Universities of Natal and Cape Town and the Faculty of
Law of the University of South Africa.

Analytical methods

A new ion exchange chromatographic method for silicate
rock analysis has been developed, which is more accurate
than known wet chemical methods and the newer instru-
mental analysis methods.

A single column method has been developed for the
separation of thorium from all the other elements of the
periodic system. Similar methods can also be used for the
separation of uranium and copper.

In collaboration with the National Physical Research
Laboratory a method has been developed for the deter-
mination of trace and ultra-trace quantities of rare earth
elements in rocks.

Platinum metals

Good progress has been made with the study of reaction
kinetics of organo-metallic complexes particularly after
the acquisition of a new stopped-flow spectrometer which
speeded up the work considerably. Of great scientific
interest are the indications of the existence of an
intermediate five-coordinate complex observed during
fast reactions of rhodium(l) systems.

New organo-metallic compounds of rhodium and
iridium have been prepared and X-ray crystallography has
been used for structure determinations in collaboration
with the University of Natal in Durban.

Corrosion

The Corrosion Group has during the past years been
engaged mainly in short-term investigations and advisory
services for industry, the public service and other public
bodies because of the great demand for such services. As
it is in the national interest, however, that long-term
research on corrosion should not be neglected, the Group
is being reorganized as a research division which will in
future confine its advisory activities to problems related to
its research programme.

The South African Defence Force gave permission to
publish in pamphlet form the results of the four-year
programme of exposure tests on metals and metal
coatings. The information on corrosion rates of most
metals at various places in the Republic is of great value to
architects and engineers.



Valuable information has been obtained from a study
of the heat resistance of paints using thermogravi-
metrical methods and differential thermal anaiysis.

The results of an extensive investigation of
bacteriological corrosion of ferrous metals will be

published soon.

Corrosion of a steam condenser at a factory at the coast, Durban.

Nuclear membranes from transplantable rat liver tumour (left) and from
normal rat liver (right) shown by electron microscope. The circles are the
membrane pores allowing chemical messages to pass from the nucleus to
the cytoplasm. Although there is apparently little difference electro-
phoretic separation of the membrane proteins shows considerable decline
of the three main compenents in the tumour membrane (centre).
Bantu beer

The first students to qualify for the National Diploma in
Brewing Technology are now employed in industry and a
second intake of students has started at the Pretoria
College for Advanced Technical Education. Staff
members of the Bantu Beer Unit give specialist lectures at
the College.

Atmospheric exposure of specimens during corrosion experiment.

The Unit has members serving on the Tender Com-
mittee and the Bantu Beer Committee which advise the
Department of Bantu Administration and Development
and the Deputy Minister concerned with the bantu beer
industry.

The running of the bantu beer industry has now
passed from the hands of the local authorities (municipali-
ties, etc.) into those of the newly created Bantu Affairs
Administration Boards. These boards deal with much
larger areas than the municipalities (a board may embrace
five or six municipalities) and this move should promote
rationalisation. The Bantu Beer Unit is studying the effects
of this development and will also advise the new Boards.

Work for the Maize Board has revealed that certain
new hybrid sorghums are totally unsuited for bantu beer
brewing. The reasons for this are being investigated and
the phenomena involved appear to be genetically
determined.
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The main function of the National Physical Research
Laboratory (NPRL) is to contribute to the development of
physical science in the Republic through research aimed
at the adaptation of existing knowledge as well as the
discovery of new facts of value in the solution of technolo-
gical and industrial problems of national importance. In
addition the NPRL has statutory responsibilities for main-
taining national standards of physical measurement for
mass, length, electricity, radiation, etc.

The present facilities of the NPRL cater formost of the
important needs of the Republic in the sphere of physical
science. Within the NPRL there are groups of research
workers in the following fields: optics, nuclear physits,
solid state physics, acoustics, spectrochemistry, electron
microscopy, geophysics, geochronology, oceanography,
high pressure physics and natural isotopes.

Physics of materials

Itis essential that the Republic’s rich resources in mineral
and ore deposits should be processed locally as far as
possible before being sold overseas. The study and deter-
mination of the physical properties of such materialsis the
task of the National Physical Research Laboratory and for
this purpose the Physics of Materials Division has been
established. Close co-operation will be maintained
between this Division and the more basic Divisions such
as X-ray Diffraction, Electron Microscopy and High
Pressure Physics in order to build up knowledge and to
determine the needs of South African industry.

National standards

During the year two Acts which are of special signifi-
cance to the NPRL were promulgated. The first of these is
the Measuring Units and National Measuring Standards
Act whereby the CSIR is nominated as the authority
responsible for maintaining the national measuring
standards. The second refers to Regulations Regarding
the Control of Electronic Products. This makes provision
for the safe operation and control of accelerators and X-
ray apparatus with the NPRL responsible for the standards
set up to calibrate instruments which measure the dose of
radiation.

Gold analysis
An improved technique which makes it possible to deter-
mine the concentrations of more than ten elements in a
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gold sample in less than three minutes has been
developed by the NPRL.

Gold produced by the South African mining industry
contains relatively large amounts of silver, copper, lead
and other minerals, but the assaying methods which are at
present being used to determine the silver content, for
example, are time-consuming. The new system which is
based on the emission of light and its measurement by
means of a direct reading spectrometer has been
developed for the Chamber of Mines of South Africa. It can
also be used to analyse refined gold with an accuracy
comparable to that of the fire assay technique.

The Chamber of Mines has already acquired the
necessary equipment and will soon be using the
technique on a full-time basis.

New experimental complex for nuclear physics

A new experimental complex, incorporating a control
room for the operation of the cyclotron as well as all on-
line experiments, was taken into use during the past year
by the Nuclear Physics and Radio-activity Division. The
complex also houses a mini-computer for data-
acquisition and data-reduction purposes and facilities for
conducting biological experiments involving cyclotron
irradiation and the measurement of short-lived radio-
activity.

Hail research

A fundamental investigation was made of so-called
spongy ice produced in laboratory-grown hailstones. This
ice comprises a fine mesh of ice crystals with water in the
interstices. Spongy growth allows hailstones to form
much more rapidly than was for many years thought to be
possible.

Measurement of the deuterium content of different
parts of large, multi-layer hailstones showed that
practically all growth had occurred while they were
moving upwards in the cloud. Previously, workers else-
where had concluded from radar observations of the
structure of severe storms that large hailstones would
grow mostly during the downward trajectory.

Data on hail were supplied to insurance assessors,
architects, consulting engineers and manufacturers of
bricks, tiles and aluminium products. The information
included the fallspeed of large hailstones, the maximum
amount of hail per unit area, and the occurrence of hail at
specific points on certain days.



Age determinations with apatite

Age determinations of rocks remain necessary for a more
refined compilation of the stratigraphic column of the
Republic of South Africa.

Geochronological data obtained from granitic rocks
surrounding the Barberton Mountain Land not only
demonstrated that the common accessory mineral,
apatite, is suitable for age measurements by the uranium-
lead-isotope method, but that it may in many cases be a
more reliable age indicator than the co-existing zircon.
This is the first time that uranium-lead ages for apatite
have been successfully determined and published.

Participation in ERTS programme
The interpretation of ERTS photographs in collaboration
with the Soil and Irrigation Research Institute and the
Botanical Research Institute, both of the Department of
Agricultural Technical Services, the Geological Survey of
the Department of Mines, and the Department of Planning
and the Environment has led to a first evaluation of data
obtained from a satellite over the surface area of the
Republic of South Africa.

The following significant deductions could be made
from the ERTS photos:

¢ They are eminently suitable for the compilation of a
1:1 500000 scale geomorphological map of South
Africa and may contribute significantly toward soil
mapping.

® The encroachment of the Karoo at the expense of
grassland in the southern Free State as well as the
encroachment of thornveld could be detected.

. ® In rugged areas the ERTS photographs can signifi-
cantly contribute toward lowering of the cost and
acceleration of complete mapping of indigenous
forests.

e The monitoring of the occurence, extent and time of
veld fires can be done on a national basis for the first
time.

A gold sample which had been subjected to analysis. Note burn mark.

® | arge scale geologic features are more clearly
discernible on satellite photographs than with any
conventional method. This information is particularly
suitable for the compilation of a tectonic map of South
Africa.

e Mapping of land use on a regional or national scale
can be completed at a lower cost and faster rate by
means of such photographs.

A new co-ordinated proposal from South Africa has
been submitted to NASA for the programme of ERTS-B,
the second satellite in the present series.

The new control panel for the NPRL cyclotron which was built locally and
came into operation recently.
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Smoke sampling in the atmosphere.

Oceanography
The results of a special study undertaken for the Depart-
ment of Town and Regional Planning of Natal confirmed
the formation of eddy currents in the vicinity of Richards
Bay. These eddy currents are responsible for the reversals
of the coastal currents and are definitely not wind-driven.
Analysis of some of the data from the routine East
Coast Survey has led to the production of a simple
empirical model of sea surface temperature, which is
accurate to within 1 °C over 60 per cent of the area of the
survey. Anomalous areas where the model does not reflect
the true situation are highlighted as areas for special
investigation in the future.

Analysis of rare earths

The development of a method for the determination of rare

earth elements in silicate rocks has been completed. This

development work was carried out in collaboration with

the National Chemical Research Laboratory. A contract

has been concluded for the analysis of 150 samples of
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calcium fluoride on behalf of the National Institue for
Metallurgy and the Geological Survey of the Department
of Mines.

Isotopic composition of rain, river and groundwater in
South Africa

A country-wide survey of the oxygen-18 content of
precipitation (20 stations) and run-off (6 rivers) has been
completed, and an overall outline of the variations that
occur in the country is now available for application to
groundwater problems.

The use of the stable isotopes oxygen-18 and
deuterium for identification of different groundwater
bodies has been successfully demonstrated in two areas.
By means of radio-active tritium occurring in precipi-
tation, the rate of infiltration through the soil could be
determined quantitatively in a number of instances. The
application of this technique can be of considerable
practical value for determining the safe yield of under-
ground water reservoirs.

Delineation of major vegetation types as deduced from ERTS photographs
(NASA Document NASA-CR-133589 interpreted by the Botanical
Research Institute).

Right: The NPRL's new single crystal diffractometer used for crystal-
lographic data collection.



Air pollution studies

. Theories concerning the dispersion of air pollutantsin the
atmosphere have been used to provide estimates of the
ability of the air above certain regions of the Republic to
disperse any pollutants emitted in those regions. A study
on these lines was carried out in Marburg, Natal, and
recommendations were made in regard to the possible
establishment of industries.

The air of Pretoria was sampled with a four-stage
cascade impactor. Provisional results indicated that the
percentage of particles larger than ten microns is larger
than in American and English towns.

High pressure physics
. Studies of the phase behaviour of binary alloy systems at
pressures up to 4 GPa were started. Interesting results
have already been obtained for two systems. Although
extremely complex, this type of study has practical
applications in the production of new alloys.

Requests for fundamental research services have
been received from several institutions in the USA, UK,
Israel and South Africa.

Crystallography
The Crystallography Division has increased its data
collecting ability by purchasing a second automatic
diffractometer. The advanced programme, which controls
the diffractometer via a small computer, allows rapid
determination of the crystal orientation and initiation of
data collection. It is thus possible to collect data for
university crystallographers on a routine service basis
without interfering with the activities of the Division.
The demand for this data collection service has been
beyond expectation and thirty sets of data have been
collected for outside interests in the past nine months.
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The functions and current programme of the Magnetic
Observatory at Hermanus, C.P., include the continuous
monitoring of geomagnetic and related geophysical
elements, the determination of the configuration and
variations of the magnetic field in Southern Africa, the
maintenance of magnetic standards, the analysis and
dissemination of the data, and co-operation in both
national and international geophysical programmes.
Although the activities of the Observatory have, from their
very nature, an international character, due attention is
given to the needs of local research workers and national
organizations. The Observatory’'s own research
programme is concerned mainly with the analysis and
interpretation of time variations in the geophysical
elements.

Geomagnetism

The elements of the earth’s magnetic field are recorded
continuously at the Observatory at Hermanus, at Tsumeb
in South-West Africa and at Hartebeesthoek in the
Transvaal.

The recording station at Tsumeb is situated in the
grounds of the lonospheric Research Station of the Max
Planck Institut fir Aeronomie and is operated by the staff
of the research station.

The station at Hartebeesthoek was established
towards the end of 1972. The recording equipment at this
station was designed and constructed at the Magnetic
Observatory and is operated by the staff of the STDN
station.

The Department of Physics at Rhodes University has
undertaken to operate the proposed recording station at
Grahamstown. The necessary buildings have been
erected.

The fluxmeter at Hermanus is used for recording geo-
magnetic pulsations in the frequency range 0,2 to 0,003
Hz. The pulsations are reported in the Observatory’'s
monthly magnetic bulletin. Also included in the bulletin
are the Hermanus K indices of magnetic activity and the
onset times of sudden storm commencements (ssc’s),
sudden impulses, solar flare effects and magnetic bays.

Secular variation field stations were established at
Mossel Bay and Humansdorp. The network of ‘repeat
stations’ in the Republic and South West Africa now
comprises some 60 permanently marked points. The
Botswana authorities have reacted favourably to a
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Aerial view of the Magnetic Observatory at Hermanus.

suggestion by the Observatory that similar observation
points be established in that country to fill the gap in the
overall network of repeat stations in Southern Africa.

The results of the regional magnetic survey in South
West Africa have confirmed the suspected southward shift
of the isoporic focus (region of rapid change in magnetic
declination) over central and southern Africa.

The ‘significant breakthrough'’ in time series analysis
of geophysical data referred to in the previous annual
report has been followed by a steady flow of research
papers from the Observatory. Among the many significant
findings reported in these papers may be mentioned evi-
dence for a 54-day line in geomagnetic power spectra;
fundamental lines at 21-22 and 10-11 years, and a series of
harmonics of both fundamental cycles down to at least 2
years; six out of the ten lunar tide components predicted
on theoretical grounds; and a band centred at about 58
years. It is also shown that the sunspot spectrum from 50
days to six months is not a continuum but has a line
structure; that the ‘27-day peak’ is in reality a broad 24 to
31-day band; and that the purported fundamental solar
variation of 26 months corresponds to the fourth harmonic
of the solar cycle.



Installing a magnetometer sensor at the Hartebeesthoek recording station.

Cosmic rays

Operation of the Chalk River Type 12-NM-64 neutron
monitor at Hermanus continued with only minor inter-
ruptions. The average counting rate during 1973 was
4.4 x 10° per hour with a theoretical standard deviation of
0,16 per cent.

Cosmic ray intensity shows a strong negative correla-
tion with solar and geomagnetic activity and is expected to
reach a maximum in 1975-76.

With the steady accumulation of data from the
enlarged monitor, the way is being paved for more inten-
sive studies on the transient variations in cosmic ray inten-
sity.

The cosmic ray programme at Hermanus is
conducted in co-operation with the CSIR Cosmic Ray
Research Unit centred at the Potchefstroom University.
The routine data are processed on the computer in
Potchefstroom and published by the Observatory.

lonospheric observations

A 30 MHz riometer is used to measure changes in the
ionospheric absorption of extra-terrestrial radio noise.
The changes in absorption are related to variations in

electron density within the ionosphere. The Observatory
uses the instrument inter alia for the detection of sudden
ionospheric disturbances.

The riometer data for June-July 1973 are currently
being examined for possible evidence of an acoustic wave
during the solar eclipse of June 30, 1973.

The VLF (27 KHz) receiver at Hermanus once more
recorded several SEA's (Sudden Enhancements of
Atmospherics) of the type associated with enhanced
electron density in the ionosphere. The riometer observa-
tions and the VLF recordings together provided
immediate confirmation of the solar flare effects recorded
on the magnetograms.

The Observatory operates a Wadley ionosonde for the
National Institute for Telecommunications Research
(NITR). The data are processed at the NITR in Johannes-
burg and published in its Monthly bulletin of ionospheric
characteristics.

Seismology
The seismological programme is conducted as a side-line
but the records are nevertheless useful for distinguishing
between pulsations of magnetic and seismic origin. As
one recorder is sufficient for the identification of pulsa-
tions, it was decided to discontinue operation of the older
of the two Milne-Shaw seismographs. This historic
instrument is destined to become one of the Observatory’s
treasured museum exhibits.

Of the 118 earthquakes recorded during the period
July 1972 to June 1973, 58 showed well-defined phases.

Ozone observations

The Observatory operates an ozone recorder for the Max
Planck Institut far Stratospharenphysik (MPI). The chain
of stations established by the MPI1in 1970 extends from the
north of Norway to the southern tip of Africa.

Geophysical alerts

Geophysical research units and other interested
organizations in the Republic are advised of the onset of
magnetic and ionospheric disturbances with the minimum
of delay. The messages are relayed through the communi-
cations network of the Weather Bureau.

Magnetic activity indices

The Observatory is one of the few magnetic stations
whose data have been selected for use in the determina-
tion of the ‘planetary’ indices of magnetic activity, Dstand
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Ks. The monthly tabulations of Hermanus data are

Variations in cosmic ray intensity as recorded at Hermanus and Potchef-
stroom, January 1973.

supplied to the relevant international centres as soon as

possible after processing.

Antarctic research

The Observatory provides laboratory and other facilities
for the geophysicist from Potchefstroom University who
organizes the Antarctic programmes for geomagnetism
and aurora. The geophysicist is stationed at Hermanus
and is assisted on a full-time basis by a research officer of

the Observatory.

Isogonic chart (magnetic declination) of South Africa for the epoch 1970.0.
(Published in CSIR Report MAG C5, 1972.)
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ASTRONOMY
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The South African Astronomical Observatory (SAAO),
which is operated by the CSIR in co-operation with the
Science Research Council of Great Britain, has been
established to conduct astrophysical research. Instru-
mentation from the former Republic Observatory in
Johannesburg and the former Royal Observatory in Cape
Town has been transferred to the new observatory. The
headquarters of SAAO have been established in the
grounds of the former Royal Observatory in Cape Town.
The site for the observing station at Sutherland in the
Karoo, at an elevation of 1 760 m, was selected on account
of the favourable night sky for astronomical purposes, that
is, for the number of fine nights per year, freedom from
urban atmospheric pollution, absence of wind and
freedom from atmospheric disturbances (the
astronomers’ ‘bad seeing’).

Observing station at Sutherland
The observing station at Sutherland was formally opened
by the Hon. the Prime Minister, Mr B J Vorster, on March
15, 1973 in the presence of a distinguished gathering,
including members of the Cabinet, the Right Honourable
Mrs M Thatcher, United Kingdom Secretary of State for
Education and Science, the President and Council
members of the CSIR, the Board of the SAAO itself and a
number of eminent overseas astronomers. Very success-
ful meetings were held at Stellenbosch and in Cape Town
at which astrophysical papers were read.

Duringthe year the improved road to the Observatory
+ (from the public Sutherland-Fraserburg road) has been
completed and sealed, and the ESCOM electricity supply
has been connected. Work has been commenced on the
new observers' accommodation. Hitherto the four existing
observers’ chalets and two of the three technicians’
houses have been used as living quarters.

" Observing activities and equipment

The 100-cm and 50-cm telescopes have been running
throughout the year. The former telescope has been
equipped with a spectrograph borrowed from the Royal
Greenwich Observatory, with which several hundred
spectrograms have already been taken. These are mainly
spectra of pulsating variable stars and the programme is
arranged so that simultaneous observations of the light
curve are obtained with the 50-cm telescope. It is expected
that a number of determinations of stellar radius by the
Baade-Wesselink method will be completed and prepared
for publication during next year.
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Light curve of B Doradus determined at SAAQ.

Bottom: Velocity curve of B Doradus from SAAQO spectrograms.
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The 100-cm telescope has also been used for direct
photoelectric work on faint variable stars and other faint
objects of galactic (and extragalactic) significance. The
telescope was also put into the mode appropriate to direct
photography over acomparatively large field, namely with
its reflector corrector system. This promises to yield very
useful results.

The 50-cm telescope has been employed exclusively
on photoelectric work. The average performance of the
night sky at Sutherland has remained very constant, and
just over one half of the night hours so far encountered
have been suitable for first class photometry.
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OFFICIAL OPENING OF
THE SAAO OBSERVING
STATI O N (PHOTOS: CAPE TIMES)

Top: The observing station at Sutherland on the opening day.

The Prime Minister, the Hon. B J Vorster, addressing the guests.

The University of Cape Town has continued to send
parties to Sutherland regularly. These parties are
assigned one week in the month on one telescope,
alternating between the larger and the smaller of the two
reflectors.

Progress has been made with commissioning the
Multiple Refractor Mounting and programmes have been
planned with this instrument. It is hoped to organise co-
operative programmes both with the Royal Greenwich
Observatory and with the Royal Observatory at
Edinburgh, making use of the high speed automatic plate
measuring machines at these institutions.

Two automatic guiders, built to a design made at the
Royal Observatory, Edinburgh, have been purchased and
used successfully with the Victoria refracting telescope at
the headquarters of the observatory in Cape Town. These
will ultimately be attached to telescopes at Sutherland.

During the year the CSIR purchased the 74-inch
reflecting telescope at the Radcliffe Observatory, Pretoria,
from the Radcliffe Trustees. The sale will be effective on
1st April 1974. Plans have been made to move the
instrument to Sutherland, and work has already
commenced on the foundations for the support of the
instrument, and on building the wall on which the turret
will rotate.

Light and colour curves have already been obtained
for nine pulsating variable stars, and work is in progress
on others. The fainter stars are being observed in visual
and blue light, the brighter ones often in ultraviolet and
infrared light as well. The colour changes are an indication
of temperature changes, and these, taken in conjunction
with changes of brightness, make it possible for the
absolute magnitudes to be estimated and distances to he
determined by comparing the apparent and absolute
brightnesses. Pulsating variable stars are of special value
for estimating the vast distances in interstellar space.

A limited amount of photometry has been done on
other stars, including measurements in the far infrared
that have revealed the presence of low temperature matter
surrounding certain stars.
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Unveiling of the plaque by the Hon. B J Vorster, with Dr C v d M Brink,
President of the CSIR.

Spectroscopic programme

The SAAO has acquired the use of the Yapp grating
spectrograph, formerly used at the Royal Greenwich
Observatory. This spectrograph is capable of dispersions
of 31, 42, 64 and 86 A/mm and is being used at the Casse-
grain focus of the 40-inch telescope. The instrument was
commissioned in January 1973, and by the end of
September more than 600 spectra had been taken.

The main programme on which the spectroscopic
section is working is the study of pulsating stars such as
Cepheids, W Virginis and RR Lyrae stars. There exists a
well-known method, first proposed by Baade and
extended by Wesselink, by which the radii of these stars
may be determined from the radial velocity and light
curves. The change in radius between two phases is found
by integrating the velocity curve, and the fractional
change in luminosity over the corresponding time is

Left: The Hon. JJ Loots, Minister of Planning and the Environment,
delivering his address.

The Rt. Hon. Mrs Margaret Thatcher
and the Hon. B J Vorster.

Viewing one of the domes.

estimated from the light curve. Provided that the surface
temperature of the star is the same at the two phases the
radius may then be easily calculated. The method
assumes that the temperatures of the star at the two
phases are equal if the colour indices are equal.

Special attention is given to investigating the radii of
W Virginis stars, a class of variable whose radii appear
smaller than most of the classical cepheids. At the same
time the radii of classical cepheids and RR Lyraes are also
being determined for comparison with the W Virginis
stars.

If the radius of a staris known, then its luminosity may
be inferred from the surface temperature. It is believed
that a period-luminosity relationship for the W Virginis
stars which can be used to determine the luminosity of
similar stars in the galactic centre will enable us to give a
new estimate for the distance to the galactic centre.
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The MNational Research Institute for Mathematical
Sciences (NRIMS) consists of divisions for mathematical
analysis, statistics, computer science and operations
research. Activities cover the various branches of mathe-
matics and their application to research. Typical fields of
study are theoretical fluid dynamics, statistical decision
techniques and design of experiments, and numerical and
non-numerical computation on digital computers.

Weather prediction

Methods of numerical weather prediction were further
investigated in collaboration with the Weather Bureau.
The previously developed forecasting model, which used
data at three levels in the atmosphere, was modified, and
predictions made with the aid of this program showed
clearly that the new model was an improvement on the
previous one based on only two levels. When improved
computing facilities become available at the Weather
Bureau in the near future, however, the program will be
run on asemi-operational basis so that its capabilities may
be properly evaluated.

It is anticipated that additonal upper air data will
shortly be available from satellites, and to make use of this
information a five-level forecasting model is being
developed. In this model the lowest co-ordinate level will
be the actual surface of the earth.

Road traffic problems

A member of staff was on avisitto the Transport and Road
Research Laboratory in England from March 1972 to
February 1973. One of the projects in which he took part
while there dealt with the ‘'moving observer’ method of
determining average travelling speed on highways. The
theoretical study undertaken suggests that this method is
preferable to the usual one where traffic volume is of
average or more than average density.

In addition, a comprehensive contingency table of
accidents involving injury which occurred in Great Britain
during 1969 and 1970 was studied with a view to deter-
mining those environmental variables which are most
closely related to serious and fatal accidents.
Mathematical-statistical analysis indicated very strong
associations with visibility and speed limit.

20 CSIR annual report 1973

Enrichment experiment

In collaboration with the National Research Institute for
Nutritional Diseases an experiment was planned to
determine the influence on certain biochemical variables,
observed in the blood of a group of test subjects, of the
addition of certain vitamins to maize meal.

The general conclusion after statistical analysis was
that the vitamin levels of the experimental group were
significantly higher after the additions to the maize-meal
had been made, and that they had no inhibiting effect on
the protein level.

Forecast of maize yield in Rhodesia

A method to forecast the yield of maize in various regions
was developed for the Rhodesian Department of Agricul-
ture. Data on the maize yield in these regions, and also on
two variables based on rainfall figures, were available. The
aim of the undertaking was to be able to forecast the yield
at a stage when the harvest has not yet been gathered but
rainfall figures are already known.

After the necessary analytical work had been done,
the computer programs were written and supplied to the
Rhodesian Department to be adapted for a local
computer.

Aging of paper

An experimental design was recommended to a research
worker of the CSIR's Timber Research Unit for deter-
mining the aging of paper under given circumstances. A
number of variables were measured under given manu-
facturing conditions; the sheets of paper were then aged
under accelerated circumstances, the temperature and
humidity being controlled. A mathematical model was
fitted to the data, making possible extrapolation far
beyond the experimental range.

Computing centre
During the past year as in previous years the computing
centre provided services to clients within and outside the
CSIR. Saturation point has almost been reached on the
day shift since clients have practically immediate access
to the computer either through terminals or by making use
of the self-service facilities.

A minicomputer was acquired to take over the
operation of slow peripheral equipment from the central
computer.
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Kinematic computer graphics

A program was developed to simulate and depict on a

graphic display unit the movement of a vehicle on a road.

The program was successfully tested using information

supplied by the National Institute for Road Research, and

was so written that the vehicle appears to be stationary

while the road profile changes.

Numerically controlled machine tools

In collaboration with the CSIR’s Technical Services
Department, another course was organized covering the
application in industry of numerically controlled machine
tools and numerical techniques generally.

Service programming

Programs were developed for investigations into aircraft
noise disturbances in the vicinity of airports, variations in
electric field intensity and the potentials generated during
lightning discharges from clouds, and eclipses of binary
stars. Regular use has been made of programs for the
analysis of data gathered in connection with air pollution,
hail research, geomagnetism, the seasonal adjustment of
economic time series and other projects.

Data processing

As in previous years there has been a steady flow of mass
data processing work. This included the evaluation of
weather and weather services in South Africa, the analysis
of beach and surf conditions at points on the Natal South
Coast, water resources and the water table in South West
Africa, and tabulations of road accident data, taking into
account various factors such as speed and visibility,
together with the driver’s age, his vigilance, skill and mis-
judgement.

Equilibrium equation for thin films

The technique of thin films plays an important part in
modern technology and its industrial applications. Micro-
miniature circuits in electronic equipment are an
important example.

To learn something about the characteristics of such
thin films a system of partial differential equations was
investigated, describing the equilibrium condition of a
thin film. A study was carried out to determine those
characteristics of the above-mentioned equations which
are important for applications.

This study led to the identification of certain
boundary conditions which have to be imposed for the

By means of this computer terminal, users have almost immediate access
to the IBM/360 model 65 computer of the NRIMS.

Left: A graphic display unit being used to represent the computer-simu-
lated movement of a vehicle on a road.

equations to be solved meaningfully. In addition it was
found that if the film is sufficiently thick in relation to the
area it occupies, only one equilibrium condition is
possible. If the film becomes thinner, various equilibrium
conditions exist. These findings indicate that the
proposed equations describe well the actual behaviour of
thin films.

Perturbation theory of differential equations in Banach
spaces

The study of perturbation theory for first order differen-
tial equations in Banach spaces was extended to cover the
case of equations the solutions of which converge to a
stationary state. The continuity characteristics of
fractional powers of closed linear operators were also
investigated. The results obtained are applicable to partial
differential equations of parabolic type, and to certain
initial value problems of second order.

Scheduling of production

An algorithm was developed for the scheduling of the
production of a number of product lines on a number of
non-identical facilities, each of which is subject to
capacity constraints such that total inventory and produc-
tion costs (which may be non-linear) are approximately
minimized. Computation time using this algorithm is
several orders of magnitude less than that using rigorous,
generalized methods.

Transportation problem

Contract work in the field of operations research included
modifications to a program developed previously for the
solution of a transportation problem of the Maize Board.

The original program computed a minimum cost
solution to the problem of supplying maize from various
points of origin to the points of usage, but this solution is
not unique since various alternatives are possible, each
having the same total cost, but differing in costs to
individual users.

The extension now incorporated seeks to identify a
solution from amongst these many alternative minimum
total cost solutions which is in a sense the most fair to all
the individual users.
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The work of the National Institute for Telecommuni-
cations Research (NITR) embraces the study of natural
phenomena and their effects on radio waves as well as the
development of radio and radar systems for specialized
applications. The Institute operates the Radio Space
Research Station at Hartebeesthoek near Johannesburg
on behalf of the United States’ National Aeronautics and
Space Administration.

The ionospheric observing station on Marion Island.

lonospheric research .
The Institute carries out research into the ionosphere an
its influence on the propagation of radio waves. Routine
ionospheric observations are made near Johannesburg,
at Hermanus and at the recently established station on
Marion Island. Observations of airglow are made near
Pretoria and at Sutherland. Bulletins of ionospheric data
and predictions of the optimum frequencies for use in
short-wave radio communications are issued monthly.

The Institute co-operates with numerous overseas
organizations by exchanging data and taking part in joint
experiments.

Measuring rainfall by radar

Research into the use of radar to study clouds and precipi-
tation is carried out at a radar experimental station at
Houtkoppen, near Johannesburg. Here a radar system,
specially designed for the measurement of rain, has been
used together with a system of rain gauges in compara-
tive experiments designed to establish the essential para-
meters of the radar measuring process. A system for
processing and recording the radar data has been
developed in order to make it possible to measure rainfall
over a wide area.
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A number of storms have been studied with the aid of
an 8-mm Doppler radar. This system was designed to
measure the motions of raindrops, from which the sizes of
the drops can be derived.

Significant departures from the generally assumed
distribution of drop sizes have been found, and this has an
important bearing on the relationship between the
measured echo intensity and the rainfall rate in a radar
system of rainfall measurement.

Lightning research

The Institute uses a system of spaced VHF receivers to
obtain synchronized records of the radio noise radiated by
lightning; from these records the development of the noise
sources in space and time can be derived with great
accuracy.

These observations are supplemented by radar
observations of precipitation in order to investigate the
relation between the paths of lightning discharges and the
precipitation. Ballocon-borne radiosondes are being
developed in order to measure the electric fields in storms.

Over 200 lightning flashes were observed during the
summer of 1972-73, and a selected number of these are
being analysed in detail.

Distance measurement

An important aspect of the Institute’s work is the develop-
ment of electromagnetic systems for the measurement of
distance. As a result of continued research and develop-
ment since the invention of the 'Tellurometer’ system of
distance measurement in 1955, South Africa has
maintained its lead in the production of such equipment.

In 1972 the Institute developed a new, automatic
version of the ‘Tellurometer’ system with the assistance of
the South African producers of this type of equipment.
After the successful demonstration of the system the
Institute co-operated with the firm in the design of a pre-
production model.

In the new system the antenna unit can be separated
from the instrument and elevated on a light mast to obtain
a clear line of sight over obstructions. After the instru-
ments have been set up a digital presentation of the
distance is obtained automatically in about twelve
seconds.

Space research
The Institute operates the Radio Space Research Station
at Hartebeesthoek on behalf of the United States’ National
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Aeronautics and Space Administration (NASA). This
station actually comprises two tracking stations, the Deep
Space Instrumentation Facility (DSIF) and a station of the
Spaceflight Tracking and Data Network (STDN).

The DSIF uses a 26-m parabolic antenna to track and
communicate with space probes to the moon and the
planets and in interplanetary space. During the past year
the station has been engaged mainly in tracking the space
probe Pioneer 9 orbiting around the sun, and Pioneer 11,
the second of the space probes bound for Jupiter.

The STDN station is-one of the world-wide network of
stations established by NASA to track and communicate
with scientific earth satellites.

In July NASA announced that for technical reasons
the DSIF would cease operations in July 1974, and the
STDN station probably a year or two later. The tracking
activity will remain at a high level until closure.

During the year the CSIR and the French Centre
National d’'Etudes Spatiales (CNES) concluded an agree-
mentinterms of which the Institute will operate the French
satellite tracking station at Paardefontein, near Pretoria.
Some CSIR staff have already assumed duty at the station,
and it is intended that the CSIR will assume full responsi-
bility for the operation of the station on behalf of CNES
early next year.

Radio astronomy

When the 26-m antenna at Hartebeesthoek is not required
for tracking operations it is used in a programme of radio
astronomy. The necessary ancillary equipment has been
designed and built by the Institute. One radiometer
operates at the normal operational frequency of the
station (2295 MHz). A second radiometer, operating at
4200 MHz, was completed during the year.

The main continuing programme over the past six
years has been the study of variable radio sources, and 90
such sources are currently being observed. Observations
with intercontinental interferometers have continued,
using baselines extending from South Africa to Australia
and to West Germany.

Work has continued on a survey of radio sources in
the southern sky; the zone covering declinations -20° to
-36° has been completed and a survey of the zone from -5°
to -15° is in progress.

Prototype automatic ‘Tellurometer' distance measuring equipment. Below,
tests are being conducted with the antenna unit elevated on a mast.




The National Mechanical Engineering Research Institute
(NMERI) is concerned mainly with the development of
new processes, techniques and equipment in mechanical
engineering as well as the improvement of machines and
materials used in industry. The Institute is also active in
fields such as geomechanics in relation to both mining
and civil engineering. The Institute has testing equip-
ment, machines, instruments and qualified personnel for
research in the fields of metallurgy, strength of structures,
process development, geomechanics, hydromechanics,
(including harbour and river engineering), heat
mechanics (including air conditioning and refrigeration)
and aeronautics.

The NMERI consists of six research divisions, namely
Strength Mechanics, Metal Mechanics, Geomechanics,
Process Mechanics, Fluid Mechanics and Heat
Mechanics, as well as three research units, namely
Hydraulics, Mine Equipment and Aeronautics.

The six divisions and the Aeronautics Research Unit
are in Pretoria, the Mine Equipment Research Unit is in
Johannesburg and the Hydraulics Research Unit is on the
campus of the University of Stellenbosch. The three units
are integral parts of the NMERI and are responsible to the
Director of the Institute. (As from 1 February 1974 the
facilities and activities of the Hydraulics Research Unitin
Stellenbosch will be taken over by the newly established
National Research Institute for Oceanology of the CSIR,
but hydraulic research activities not related to the ocean
or the coast, such as river hydraulics, dam hydraulics and
irrigation problems will be dealt with by the Fluid
Mechanics Division in Pretoria).

Effect of mould coatings on the finish of metal castings
One of the most troublesome defects in metal castings is
caused by molten metal penetrating voids in the mould
wall. The size of the voids, metallic-static pressure,
temperature and surface tension are all factors which
influence the rate of penetration into the mould wall. In
practice, coatings are applied to the mould walls to alle-
viate this type of defect.

The National Mechanical Engineering Research Insti-
tute is doing research to develop the best coating material.
Slurries using silica flour, zircon flour, chromite flour and
graphite as base materials, bentonite as a binder and
water and alcohol have so far been tested. Steel, castiron,
brass and tin have so far been used as the casting metals.
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Mechanics of jointed rock masses

A geomechanics classification of jointed rock masses was
proposed by the Institute. It has proved very useful in
several practical examples of tunnelling problems in civil
and mining engineering and has been received with great
interest both in South Africa and abroad.

A study of the geological descriptions of in situ rock
masses was undertaken. This included a literature survey
on the identification and description of those geological
parameters that influence the behaviour of rock masses
and which are important in civil and mining engineering.
Existing field and laboratory techniques which give
quantitative descriptions of these parameters were also
studied to develop tests which would produce results
more useful in engineering design than those used at
present.

Lightweight aggregates

Lightweight aggregates (sometimes having a relative
density of less than unity) are being produced overseas
from expandable clay and, to a lesser extent, from fly ash.
Their main advantage over conventional aggregates is
that the overall dead-weight of concrete structures is
considerably reduced.

The Institute is investigating the feasibility of using fly
ash, a waste material from power stations, for the profit-
able production of lightweight aggregates in South Africa.
Pellets of fly ash have been prepared, and various ingre-
dients have been added to increase their strength and to
improve their expanding qualities. Research is being done
to develop a suitable fluidized bed reactor in which the
pellets can be turned into acceptable aggregate material.

Hydraulic transportation of solids

A hydraulic pipeline test circuit with pipe diameters of
200 mm and 250 mm has been completed for tests to
determine the pressure gradients and power required for
the hydraulic transportation of solid materials in pipe-
lines. Previously a capillary tube viscometer and a pipe-
line test circuit in which the pipe diameter was only 50 mm
was used for this purpose.

As the larger pipe sizes correspond to those
commonly used in actual hydraulic transportation pipe-
lines it is now possible to determine the best operational
conditions for any type of slurry, material grain size, slurry



A 200-mm and 250-mm pipe diameter test circuit for research into the
hydraulic transportation of solid materials in pipelines.

concentration and slurry velocity under almost full scale
test conditions.

Some years ago a literature survey revealed that little
was known about the wear of the pipes in pipelines used
for the hydraulic transportation of solids and that no test
apparatus existed for measuring the wear of pipes in such
circumstances. The Institute has designed and built a
simple test apparatus which can simulate actual condi-
tions in pipelines and in which the various wear para-
meters can be studied simultaneously.

Chilling of meat

Basic studies into the effect of environmental conditions
on the chilling of meat are being undertaken in conjunc-
tion with the Livestock and Meat Industries Control Board
and the Division of Veterinary Services of the Department
of Agricultural Technical Services. These investigations
are carried out in experimental cold rooms specially
designed for this purpose and include a study of bacteri-
ological spoilage of meat, moisture losses and the
phenomenon of ‘cold shortening’ or toughening of meat.

Wire rope testing

The new mine rope testing laboratory of the Mine Equip-
ment Research Unit at Cottesloe came into operation
towards the end of 1973. The approximate costs of the
buildings and ancillary equipment amounted to R300 000
and those of the new 10 000 kN wire rope testing machine
to an additional R300 000. This facility is probably one of
the finest to be found anywhere and will enable the Unitto
provide even more extensive services than with the old
equipment which was in use for nearly forty years.

Harbour research

Good progress was made with the Richards Bay harbour
project, while the field work and model studies in connec-
tion with the proposed harbour at Saldanha Bay were
completed. The Hydraulics Research Unit was also
consulted in connection with coastal research necessary

The new 10 000-kN wire rope testing machine at the Mine Equipment
Research Unit.

for the establishment of a nuclear power station near Cape
Town.

Umgeni estuary study
The tidal exchange rates in the Umgeni estuary are being
studied to determine the feasibility of a scheme aimed at
producing a self-scouring estuary mouth in which there
would be sufficient water exchange for self-purification.
The extensive field data programme required for the
hydraulic model studies was completed. This included
beach and bathymetric surveys, estuary and river surveys
and routine collection of wave, wind, tide and river flow
data. Mathematical as well as physical model studies are
being undertaken to find a practical means of increasing
the scouring effect of the tidal flow in the estuary and
reducing the movement of longshore sand into it.

Swakopmund beach development

The South West Africa Administration commissioned the
CSIR in 1970 to undertake a study of the beaches of
Swakopmund with the object of recommending beach
improvement and protection schemes which would
provide safe bathing conditions at this important coastal
resort.

A field data collection programme which was started
at the end of 1970 and included hydrographic and sub-
bottom surveys as well as wave recordings has been
completed. A hydraulic model using data to simulate sea
conditions observed in nature, will now be built to estab-
lish the best means of improving the beaches.

Knysna marina

The question of whether the development of a marina in
the Knysna lagoon will have any undersirable effects on
the existing regime of the lagoon, is being investigated at
the request of the Department of Agricultural Credit and
Land Tenure.

Field studies as well as the construction and calibra-
tion of a hydraulic model to be used in this investigation,
has been completed. Alternative schemes will be studied
in the model, including an open marina with full tidal
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Tests in progress with the hydraulic model of the Muizenberg Marina.

Right: A radio controlled scale model of an ore carrier entering a model of
Richards Bay Harbour at the Hydraulics Research Unit.

action in the channels and a closed or locked marina with
no tidal action in the channels.

Aircraft noise

Continued participation in the work of the International
Organisation for Standardisation (ISO) involved further
consideration of procedures for the assessment of noise
produced by light aircraft and helicopters and of the
subjective effects of noise variability. The Institute’s
earlier work on the effects of noise variability aroused
much interest in several other countries.

Autogyro

Following its successful maiden flight in December 1972,
the prototype autogyro developed by the Institute was
publicly demonstrated and much favourable comment
was received. The aircraft was subsequently fitted with
extensive data recording equipment, and its flight testing
programme initiated.

Apart from a preliminary study of general handling
characteristics, the tests have thus far been concerned
mainly with take-off performance. It was found that the
aircraft became airborne at unexpectedly low rotor
speeds, owing to the presence of ground effect. While this
should have resulted in even shorter take-off runs than
had been anticipated, the rate of decay of the rotor speed
during the ground roll prior to lift-off proved to be
unacceptably high, thus spoiling the short take-off poten-
tial. A modified rotor head system has been devised to
solve the problem of rapid rotor speed decay. This should
make shorter take-off runs possible while still meeting the
important requirements of mechanical simplicity.
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The prototype autogyro on landing approach after a test flight.



The National Electrical Engineering Research Institute
(NEERI) is concerned with light-current and heavy-
current research in the field of electrical engineering. The
Institute consists of divisions for signal processing,
automation, applied electronics, solid state electronics,
electronic instrumentation, training and information, and
power electrical engineering. Work is done in such diverse
fields as computer technology, process conirol, the
application of digital techniques to data processing,
information theory and signal processing, medical elec-
tronics, thin film and semi-conductor technology and its
applications to electronic circuit systems and micro-
miniaturization, and the investigation of problems
peculiar to the Republic in heavy-current applications.

‘Lightning research

The most important objective of the lightning research
programme in the Institute is the determination of the
density of lightning discharges between cloud and earth.
This factor is of importance in the design of lightriing
protection for power transmission and distribution
systems and also communications lines.

Lightning counters are being tested at four auto-
matic recording stations in the Pretoria-Johannesburg
area. During the past season the average number of
recordings made at the four stations by the counter which
is used as reference was 47 000, compared with 24 000 for
the previous season.

An important parameter in regard to lightning
counters is the correction factor that is used to compen-
sate for the number of intercloud discharges which are
also registered. During the recent season this parameter
was determined for the first time for three types of light-
ning counter and made it possible to calculate the ground
flash density in the test area for the season: the value
obtained was about 10 discharges per square kilometre
per year. Further recordings are necessary to obtain more
reliable results.
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As the protective measures used at present are largely
based on measurements of lightning parameters made in
more temperate regions of the world it is important to
investigate the characteristics of lightning in South Africa.
With this aim in view a 60-metre mast was erected at a
prominent point on the CSIR site for the direct measure-
ment of lightning parameters. This mast has been
mounted on high voltage insulators and is supported by
insulating stay wires, and this is the first time this
approach has been used anywhere for such measure-
ments. Owing to damage to the mast during a storm, the
complete series of measurements could not be carried out
as planned, but a number of indirect measurements of
lightning parameters were nevertheless made.

Surges and corona on transmission and distribution lines
A knowledge of the excess voltage surges in transmission
and distribution networks is necessary to improve the
design of such systems and for a more realistic appraisal
to be made of the degree of protection required.

Automatic stations in which surges are continuously
registered are in operation at a 400-kV ESCOM distri-
bution station and at an electrified system of the South
African Railways.

These surge recording stations have already pro-
duced important volumes of data and many of the surges
could also be correlated with lightning discharges which
occurred nearby.

In addition, the University of Pretoria is collaborating
with the CSIR in the measurement of radio interference
voltages produced on the line by corona.

Insulation research
The Institute actively participated in the work done in the
field of insulation by the two working groups of the Co-
ordinating Committee for High Voltage Research and
Testing Facilities.

Agreements were also entered into with two organiza-
tions in order to develop insulation evaluation procedures
for large high-voltage motors.

Process control
A project on process control in a sugar factory is being
undertaken in conjunction with a sugar company. The aim
is to establish a mathematical model of a cane sugar
factory and thus discover guidelines for optimum opera-
tion of the factory.

A member of the CSIR’s Research Group for Chemi-
cal Engineering is collaborating in the project and the
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Sugar Manufacturing Research Institute will in future also
take a more active part — in particular by acquiring the
necessary special sensors and also by assisting with the
interpretation of results.

A second project on the optimization of a gold re-
covery filter is being undertaken together with a mining
company. Preliminary experiments on a mine filter have
been carried out. A computer will be temporarily installed
in the reduction plant of the mine to gather data during
further experiments to test the proposed model of the
process.

Data-acquisition systems

As part of research projects being undertaken in colla-
boration with industrial organizations two computer-
controlled data-acquisition systems have been installed
and the necessary programs developed.

At the Apollo switching station of ESCOM a mini-
computer system is used to gather in real-time high
voltage transmission line current, voltage and corona data
and also meteorological information.

An out-of-contact current measuring system has
been developed as an alternative to current transformers
for certain applications such as protection, where high
accuracy is not of decisive importance. It is expected that
such a system will be able to compete favourably with
existing measuring systems in view of the lower cost of the
equipment. An out-of-contact voltage measuring system
has also been developed, and in both cases antennae are
mounted on the towers opposite each set of phase
conductors, and just beyond the minimum safe distance
from these.

A data-acquisition system has also been put into
operation at a sugar factory. Here data on the milling
section of the factory are being gathered.

Hybrid computer

A typical problem investigated with the aid of the NEERI’s
hybrid computer was one involving the behaviour of a jet
plane and which was referred to NEERI by the National
Mechanical Engineering Research Institute.

A combination of low pressure and high tempera-
tures, for instance on the Transvaal highveld, reduces the
lift of the wings and consequently long runways are
necessary to enable the take-off speed to be attained. It
has been found that wetting of the runway improves
conditions, and the aerodynamic properties of an aircraft
have been simulated on the hybrid computer in order to
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Direct lightning discharge on the mast on the CSIR |
site. A

| |

Right: The 60-m mast mounted on an insulated base.

Springbok and (bottom) hyena carrying radio trans-
mitters in animal tracking projects.

obtain quantitative evaluations of the efficiency of the
method.

Microcircuits

The research programme dealing with thin-film integrated
circuits has now been successfully completed and a
small-scale production unit is available for clients,
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Monolithic resistances of various widths. The light-coloured surfaces are
aluminium contact plates for attaching conductors for testing purposes.

With a view to the fabrication of the first monolithic
bipolar circuit, attention has been devoted to the develop-
ment of transistors and resistances, and an integrated
circuit which will be used for testing purposes has already
been designed.

To speed up the production of masks for micro-
circuits and printed circuits and reduce the likelihood of
errors due to human fallibility, a computer-aided graphic
design system has been acquired. During the design stage
the pattern is displayed on a cathode ray tube, and at any
point a permanent copy can be produced on request by a
graph plotter. When the design has been completed a
punched paper tape is produced containing all the
instructions necessary for an accurate draughting table
on which the final masks are drawn.

Liquid crystals

The object of the Institute’'s work on liquid crystals is to
develop an image converter which will transform an ultra-
sonic holographic field suitable for visual display. The line
of research being followed is to modify the transparency
of a liquid crystal cell between two crossed polarizers by
means of ultrasonic {(mechanical) energy.

Ultrasonic surface waves

Ultrasonic surface waves are being increasingly utilized in
signal processing and communication engineering.
Research in this Institute on the influence of evaporated
metal films on the propagation parameters of surface
waves has been concluded. Applications in the micro-
wave region are being further investigated in conjunction
with the National Institute for Telecommunications
Research:

Dptical signal processing

Optical signal processing with the aid of computers is
being applied in a wide field which includes automatic
pattern recognition. The optical processing embraces
techniques such as compensation for shadows, varia-

tions in contrasts and improvement of the definition of
outlines.

A start has been made by studying the possibilities of
various techniques, and the fast special-purpose
computer for signal processing will be used for this pur-
pose. The system can handle signals in real time with fre-
quency components of tens of kilohertz.

Animal tracking
The past year was devoted mainly to the investigation of
problems which arose in connection with radio trans-
mitters for fairly large animals. Additional equipment was
also supplied for the tracking of baboons, and new equip-
ment for hyena. nyala, springbok, bushbuck and kudu.
About half the transmitters supplied gave satisfactory
service. Upon investigation it was concluded that the
following factors, singly or in combination, were respon-
sible for the problems encountered; factors such as the
effect of the animal on the larger type of loop antenna
which had to be used, the artificial resin with which the
antenna was being stiffened and the transmitters
encapsulated, and failure of components. The figure of 50
per cent utilization, however, is of the same order of
magnitude as that recorded in the literature for several
overseas projects.

Instrumentation information service
The Institute offers an information service covering tech-
nical details of electronic equipment, manufacturers of
such equipment and their local representatives, and also
the interpretation or evaluation of specifications for
equipment for specific applications.

Small-scale automation
On request of the South African Council for Automation
and Computation, and the institute of Production Engi-
neers, the CSIR has inaugurated a 5pegial new service for
industry: a Service for Automation and Production Tech-
nology. It consists of consultation facilities in negardito the
technology of automation” and production,-and the
development of protbtype equipment whére necessary to
help solve problems of this naturé in industry: =
The National Electrical Engineering Research

Institute will deal mainly with prejects involving elec-

tronics as applied to small-scale automation. A number of
projects have either been "completed orf are stiill
continuing. A few examples are given here. -
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A capsule developed for measuring cerebro-spinal fluid pressure.

Complete capsule is shown at top, with various components below.

For a manufacturer of copper pipes an automatic
control unit was designed which is being mounted on
existing equipment. Predetermined lengths of pipe are
sawn off and lengths with defects discarded.

A power consumption recorder was developed for
ESCOM. Pulses from existing kilowatt-hour meters are
received by the unit and added; the total for every half-
hour is recorded on punched paper tape.

For the South African Bureau of Standards a data
acquisitioning system is being designed to measure the
body temperature of up to 60 experimental animals at
regular intervals, and to process the data according to a
predetermined programme. A minicomputer will be used
as central control unit to store and process the readings.

Calibration and maintenance of electronic instruments
About 150 electronic instruments were calibrated during
the year, about 17 per cent of them for external organiza-
tions; some were received from instrument suppliers who
had their laboratory standards tested.

Altogether 241 instruments were serviced, 136 of
them for other CSIR Institutes and 17 for external
organizations.

Training

The Institute is responsible for the practical training of the
CSIR’s electronic technicians who take the four-year
sandwich course at the Pretoria College for Advanced
Technical Education. This scheme has now been in opera-
tion for ten years and caters for a group of 26 students.

Medical electronics

During the past year a radio-telemetric link, developed to
transmit physiological data such as the electrocar-
diogram (ECG) from active patients, was used on an
experimental basis in various centres.

A telemetering project for studying electro-
encephalograms (EEG) is being undertaken at a hospital
in Pretoria with the support of the Medical Research
Council.

At the Military Medical Institute a large centrifuge is
being used to study various physiological data, especially
on pilots. With the telemetering system it is possible in
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The antenna system and sensor at bottom of cage used to determine
activity of experimental animals (rats and mice) quantitatively by elec-
tronic means.

spite of the generally unfavourable circumstances to
transmit useful ECG and EEG signals from the test cabin.

An electronic method has been developed to deter-
mine quantitatively the general activity of experimental
animals, such as mice and rats, used for the quality control
of pharmaceutical products. The method has been used .
with great success at a South African university.
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Chemical engineering deals with the processes and
. operations by which the properties or composition of
matter in bulk are changed. Thus the activities of the
Chemical Engineering Research Group (CERG) cover not
only the needs of the chemical industry but also many
processing aspects in the petroleum, petrochemical,
mineral, food, beverage, biochemical, pharmaceutical,
ceramic, paper and textile industries, and in environ-
mental technology (in which water, effluents and air are
_ important). The interdisciplinary nature of chemical engi-
neering provides a useful link in carrying out tasks under-
taken in close co-operation with other institutes and
organisations.

The research and development items on the Group’s
programme are selected according to the immediate and
anticipated needs of industry. The Group provides a wide
range of consulting services to industry. If necessary
these services are backed up by applied research.

Services to industry

The Group's semi-technical scale equipment for drying,
mixing, extracting, etc. is available to industry for long-
term and short-term investigations. This service meets the
needs particularly of the smaller industries which do not
have their own research and development facilities.

The Group also maintains a well-equipped laboratory
for particle size analysis. The analysis of samples sub-
mitted by industry often leads to further advice on related
process problems.

Prevention of air pollution
The process industry’'s measures for preventing air pollu-
tion are often based on emission measurements. Routine
sampling of stack gas is carried out at the request of
industry. In addition, CERG sampling staff are available
for assisting industry in training their own sampling
teams. When required, sampling equipment is manufac-
tured for industry at cost. Thus a set of sampling probes
and filters and several ‘isokinetic slide rules’ were recently
supplied and detailed information given to several
enquirers on the selection of sampling equipment.
Comprehensive scanning and indexing of the techni-
cal literature relating to all aspects of pollution control
likely to be encountered in this country has provided an
extensive ‘library’ of control measures and techniques.
Industry and control authorities are invited to utilize this
source of information, through which full use can be made

of air pollution control experience elsewhere. A compre-
hensive bibliography on stack sampling has been issued
and is being updated annually.

Computer programming

In an environment with limited trained manpower certain
repetitive tasks should be taken over by the computer. The
development of the required computer programs has
become an important function of the Group; these
programs are made available to industry.

Program development was speeded up by the
acquisition of a computer terminal giving direct access to
the CSIR’s central computer. Much attention was given to
a unified approach for writing user-oriented computer
programs and a number of guides on this subject have
been issued.

Heat exchangers

The Group’s service on computer-designed heat
exchangers (particularly air-cooled units) was further
extended to cover a wider range of process conditions.

The most important development was a design
program for single phase air-cooled heat exchangers and
single vapour condensers including desuperheating and
subcooling. This work was supported financially by the
Heat Transfer and Fluid Flow Service of AERE at Harwell,
England.

Programming was backed up by the further develop-
ment of rapid calculation methods for pressure drop and
mean heat transfer coefficient to allow for cross-flow and
other flow arrangements. An experimental study of the
true mean temperature difference in cross-flow fin-tube
bundles was completed successfully.

Thickening of mineral slurries
Thickeners are used by the mining industry to concen-
trate dilute mineral slurries. This is a continuous process
and direct control of underflow density in the thickeners
proved possible on a specific ore because compaction by
solids pressure in the thickener was negligible.
Re-examination of the ‘mud’ zones observed at
several mines indicated that compaction is generally
absent, contrary to common belief; the automatic control
strategy can therefore be applied with various gold ores.
Results of the work were presented at local symposia and
an international particle technology conference.
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A test rig for viscosity measurements on cooked maize grits (used in the
brewing of Bantu beer) in a single channel of a plate heat exchanger.

The strategy worked out for the control of the over-
flow of a thickener is that carry-over of fines is prevented
by control of feed flow rate and/or addition of secondary
flocculant.

Filtration of mineral slurries

A literature survey was prepared in which the problems of
slurry filtration were identified and recommendations for
further work were listed.

The differences between the gold and uranium filtra-
tion circuits were analysed to find out why soluble
uranium is more difficult to recover than gold. A pilot
rotary vacuum drum filter was operated in parallel with
industrial filters in the uranium circuit at a gold mine. This
work showed that pilot-scale filtration correlates well with
full-scale filtration and also that certain changes are likely
to move the filtration system closer to optimum condi-
tions. A recommendation on the elimination of excess
filter wash has been implemented on the plant and plant
records confirm the expected improvement.

Flocculation of suspended particles

The experimental work on slurries is supported by basic
laboratory investigations. To relate filtration to the
primary slurry properties through the properties of the
flocs formed by primary particles requires an under-
standing of the surface phenomena at the solid-liquid
interface on these particles.

As a starting point the coagulation and flocculation of
aqueous quartz suspensions at various pH and in the
presence of small concentrations of polyvalent ions and
neutral and cationic flocculants were investigated. Forthe
first time all the major variables were measured on one
system and considered together (with additional
published facts) to explain the observations and to
demonstrate conclusively some relations which had not
been discussed previously.

Manganese dioxide for dry cells

Manganese ore is widely distributed in South Africa and a
regular supply of manganese dioxide is being submitted
for evaluation of dry cell activity. The ‘active’ form of
manganese dioxide is suitable for the production of elec-
tricity in the small batteries (dry cells) widely used for
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A pilot scale rotary vacuum filter.

transistor radios, flash lights, etc. A report has been issued
which discusses the background of the Pulse Galvano-
static Analyzer, an apparatus developed by the Group for
evaluation of the suitability of manganese dioxide for use
in dry cells. Methods for upgrading of manganese ore are
currently investigated.

Bantu beer

The Group worked on beer brewing technology at the
request of the CSIR’s Bantu Beer Unit. A sampling device
was developed for taking representative local samplesina
slurry tank and two samplers were supplied for testing
under practical conditions in industry.

Another investigation, concerned with process |
improvements, revealed that a plate heat exchanger is
suitable for the cooling of Bantu beer ‘cook’. Use of this
type of cooler should lead to better heat economics.



WWATER RESEARCH

Water research is vital in a country like South Africa with
its relatively scarce sources of water. The National
Institute for Water Research (NIWR) therefore strives to
develop expertise on the efficient use and conservation of
available resources. Its activities include, infer alia,
investigation of the purification of water prior to use, the
treatment of water after use to meet specific standards,
and the investigation of specific types of pollution in
dams, rivers, estuaries and even the sea. The Institute has
apersonnel of 158 and is divided into a number of research
groups and regional laboratories. While the regional
laboratories at Durban, Bellville, Bloemfontein and
Windhoek concentrate on local water problems, research
groups in Pretoria undertake basic and applied research
on a broad spectrum of problems concerning the optimum
utilization of water. Research groups have been estab-
lished for freshwater biology, water quality, biological
treatment processes, physico-chemical treatment
processes and desalination. There is also a group which
deals with technical enquiries.

Cholnoky room in Albany Museum

Dr B J Cholnoky, former Chief Research Officer at the
NIWR and a world-renowned expert on the diatoms
(microscopic freshwater plants) of Africa, died early in
1972. He left an extensive collection of diatom slides and a
card index which are of great value to research workers in
this field. After discussions between the Institute and the
Albany Museum, Grahamstown, it was decided to house
this collection in a Cholnoky Room at the Museum.

The microscope, centrifuge, desk, chair, attache case
and filing cabinets used by Dr Cholnoky are exhibited in
this room. To these will be added samples containing
diatoms, diatom slides, the original of Dr Cholnoky's index
and scanning electromicrographs of diatoms. The room
and collection, a tribute to DrCholnoky’s life-work, will be
available to research workers.

Training of water purification technologists

Water pollution remains a serious threat to modern civili-
zation since pollutants from the air and soil find their way
to the water environment, and the extent of water pollution
increases steadily. Consequently, improved and more
complicated water purification processes are required to
ensure a good quality drinking water.

A2 ks

Scientific and technological development can cope
with the requirements for sophisticated and efficient sys-
tems of water supply. The application of such systems
often fails owing to inadequate training of operators and
technicians. Current water purification techniques
require experienced operators who are well-versed in the
basic principles of the processes utilized. The NIWR, in
collaboration with the Institute for Water Pollution
Control, Department of Water Affairs, colleges for
advanced technical education and other bodies con-
cerned, has accordingly developed syllabuses for the
training of maintenance workers, operators and tech-
nicians.

Various technical colleges and colleges for advanced
technical education have offered some of
these courses since January 1973. The courses are the
first in the Republic which incorporate both water
purification and effluent treatment and are especially
applicable to South African conditions, where the same
personnel often has to control both processes.

Desalination of brackish water

South Africa has considerable underground sources of
brackish water which cannot be fully utilized. Some of
these sources may also contain harmful salts such as
fluorides and nitrates.

The B J Cholnoky room at the Albany Museum.
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Student operators in the laboratory of the Mmadikoti Technical College,
near Pietersburg, Transvaal.

Investigations on the desalination of brackish water
have been limited to particular areas where freshwater
supplies are in short supply or non-existent, and con-
sisted mainly of ad hoc evaluations of commercially avail-
able desalination apparatus for local conditions. The
results of these investigations will accordingly have only
limited application for the country as a whole.

An extensive programme has now been initiated to
investigate thoroughly desalination techniques and their
general application. It is anticipated that this work will
provide data for the application of specific techniques
under local conditions.

The NIWR has at its disposal a vapour compression
evaporation unit, which can produce approximately 1 000
litres fresh water per hour. This unit, which is mounted on
a trailer, will shortly be utilized to conduct field trials at
Beaufort West.

Removal of plant nutrients

Conventional activated sludge plants remove nearly 98
per cent of all organic carbon present in raw or settled
sewage, while nitrogenous compounds are almost
completely oxidized to nitrates, and organic phosphates
are converted to orthophosphates. The nitrates and
phosphates- remain in solution in the effluent and may
enrich a receiving body of water, such as the Hartbees-
poort Dam, to such an extent to cause growth of
undersirable quantities of algae and other water plants.

It was found that, if the activated sludge process was
modified by enlarging the aeration tank, nitrates were
removed from the water without addition of any chemi-
cals. Simultaneously a significant reduction of phosphate
levels occurred through precipitation. Experiments
showed that more than 90 per cent of the nitrates and
between 90 and 95 per cent of phosphates can be
removed. The mechanism of phosphate removal has not
yet been fully investigated and the factors which influence
its efficiency must still be determined.

The modified activated sludge process is registered in
the major industrial countries of the world. Itis anticipated
that the Israeli Government will sign an agreement for the
large-scale development of the process. The City Council
of Johannesburg is already constructing a sewage treat-
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A vapour compression evaporation unit with ion exchange pretreatment
unit.

ment plant based on the principle. The results of the
practical application of this process will therefore be avail-
able in the near future.

Should the removal of 90 per cent of plant nutrients
from effluents be made compulsory, and should this .
process be equally effective in practice as in the pilot
plant, it is estimated that for a city of the size of
Johannesburg an amount of approximately R2 000 000
per year could be saved in comparison with treatment
processes requiring the addition of chemicals.

Quality of underground water in South West Africa
The Regional Laboratory of the NIWR in South West

. |
Africa has for a number of years conducted a systematic
survey of the chemical quality of the underground water in
South West Africa. Initially sporadic water samples from
all over the area were analysed chemically. From these
results the regions experiencing particular problems with |
water quality could be identified.

Since 1967, intensive surveys of specific areas have
been made. These surveys entail the collection and
chemical analysis of water samples, and the collection of
information on rate of production and of water utilization
for each borehole within a particular area. Such surveys
have already been completed for the so-called Salt Block
around Gochas and Koés, the Kalkrand basaltic area, the
Warmbad area, the Aroab area between Keetmanshoop "
and Karasburg, and Namaland. The results of a similar
survey, undertaken in the Otjiwarongo area, are at present
being processed. A less intensive investigation of the
Karibib area has also been completed.

Approximately 8500 boreholes have already been
investigated. The analyses are conducted at the NIWR
Regional Laboratory and in a mobile laboratory, which is
moved from area to area. The results of the analyses are
processed with the aid of the CSIR computer. It is
accordingly possible to prepare water quality maps as well
as recommendations for specific uses. The results are
already being used successfully by several interested
bodies.

These results indicate clearly which water sources do
not comply with the locally accepted standards for human
consumption or stock watering or the general require-



An experimental rotating disc unit for
applying biological processes in effluent
treatment.
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A close-up view of microbial growth on a disc in the rotating unit.

breathing rate after 4 hours

ments of irrigation. In some areas it was found that the
water in up to 66 per cent of the boreholes was unfit for
human consumption. In addition it was found that,
although water from a large number of sources through-
out the given area may not comply with standards for
stock watering, in many cases such water is utilized for
stock without any apparent harmful effects. Negotiations
are at present being conducted with the Department of
Agricultural Technical Services with a view to investi-
gating the acquisition of more realistic quality standards.

breathing rate 10 hours before death

A graphic illustration of changes in breathing rate in fish exposed to toxic
substances.
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FOOD
RESEARCH

The National Food Research Institute (NFRI) does
research aimed at advancing the food industry and
improving the nutritional status of the South African
population.

The Institute consists of three research divisions:
Food Technology, Food Chemistry and Biological
Evaluation. It also administers and is closely associated
with the Microbiology Research Group of the CSIR.

Typical fields of activity are food processing, cereal
technology, food packaging and storage, flavour chem-
istry, food microbiology, food analysis and food chem-
istry. Biological studies of the utilization of nutrients in
foods and diets are also undertaken.

Determination of aroma components

A method for measuring the permeability of aroma
components through plastic material has been developed,
which makes it possible to predict how much aroma will be
lost through a plastic packaging material in a given time
under prevailing temperature conditions. Similarly an
indication of retention of original flavour during storage of
packaged foodstuffs can be obtained. It is also possible to
establish whether unwanted flavours will be able to
permeate a specific packaging material.

Research into the characterization and identification
of aroma components of marula and guavas was
continued and research on the flavour components of
Bantu beer was initiated.

Fatty acids in seeds of wild fruits
Research workers in the USA found a very sweet compo-
nent in the fruit of the climber Dioscoreophyllum
cumminsii. The fruits were obtained from Nigeria. In fruits
obtained from plants in Mozambique and Rhodesia this
sweet component could not be found. Another group of
research workers established that the oil of the seeds of
the Nigerian fruits contained an isomer of oleic acid with a
double bond in position 5. Investigation of seed oil of the
fruits obtained from Mozambique and Rhodesia revealed
that the fatty acid composition was identical to that of the
Nigerian fruits. This lends support to the classification of
these plants in Mozambique and Rhodesia as identical to
those occurring in Nigeria but leaves the absence of the
sweet substance still unexplained.

The ‘sandappel’ (Parinari capense) and ‘grysappel’
(P. curatellifolia) belong to a family where it is known that
the seed oils contain unusual conjugated fatty acids. It
was established that the seed oil of both the ‘sandappel’
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and the ‘grysappel’ contain a high percentage of a-
eleostearic acid. Oils containing a high percentage of this
fatty acid are of importance to the paint industry because
of their good drying qualities. An additional property
which favours use in the paint industry is the low
tocopherol content.

Marula processing

Although the study of South African veld food plants was
initiated mainly for the purpose of determining their nutri-
tional values, the possibility of commercial exploitation is
also always borne in mind.

In the previous Annual Report the possible utilization
of the mangetti and marula nuts was mentioned. In some
rural areas the marula fruit is often used for the prepara-
tion of home-made jelly and fruit rolls and some Bantu
groups use it to brew an alcoholic beverage.

The overseas market for natural fruit juices is
expanding rapidly and is favourable for the introduction of
a new product. The possibility of producing fruit juice
from the marula was examined. Laboratory experiments
have shown that a product with an attractive and
characteristic flavour can be prepared and reasonably
good yields are obtained. The next step will be to study the
economic feasibility of harvesting fruit from the naturaily
occurring stands of marula trees for processing.

Small-scale food processing

Small-scale food processing equipment is very expensive
due to the small numbers produced. The Institute has over
the years acquired a wide range of small-scale equipment
and thus created a valuable facility for assisting indivi-
dual food processing industries in their product and
process development projects.

A good example is a laboratory scale extrusion-
cooker acquired by the Institute. Extrusion-cooking is
finding ever-increasing application in the manufacture of
ready-to-eat foods and of texturized food analogues.
Experimental work on industrial equipment is very
expensive and thus impractical, and the availability of the
experimental-scale equipment has enabled the Institute to
assist industries in assessing extrusion cooking as a
process and in product development at a much lower cost
than if each industry would have had to acquire experi-
mental equipment for itself.

The facilities for experimental processing are being
utilized by the food industry on a steadily increasing scale.



Food packaging

The purpose of packaging of food is not only to present
the product to the consumer in a convenient form and
guantity — in the case of perishable foods the packaging
material also has a protective function.

Properties such as moisture and oxygen perme-
ability are important in the choice of packaging materials
for certain food products. The oxygen permeability of
locally available types of plastic film were investigated.
Storage tests with whole milk powder — an oxygen-
sensitive product — served to illustrate the effect of
difference in oxygen permeability on shelf life.

Concurrent tests on whole milk powder packaged in
an inert gas mixture (nitrogen and hydrogen) together
with a catalyst insert, showed that in this way retained
oxygen as well as oxygen penetrating the package can be
effectively removed and the keeping quality of the product
improved.

Nutritional value of grain sorghum

At the request of the Maize Board feeding trials were
conducted with rats to investigate complaints by certain
foreign buyers about the so-called growth-repressing
effects of some of the South African grain sorghum
cultivars. From the results it appeared that certain
cultivars are indeed of inferior nutritional value, parti-
cularly the so-called bird-resistant types.

The grains of those cultivars having a low digestibility
have been shown also to have high tannin contents. The
role of the tannins have not been studied but these
compounds may combine with the protein to form
relatively indigestible compounds, or interfere with
protein digestion in some other way.

The digestibility of the protein in the grain is a good
index of the suitability of the seeds for use in breeding pro-
grammes directed at improvement of available cultivars.

Diet and tissue calcification

Work was continued on the effect of the high-phosphorus,
low-magnesium diet on the formation of calcium
structures in the tissues of the baboon. Original observa-
tions were made regarding the involvement of globule
leucocytes in the kidney calcification induced by this type
of diet.

Iron intake and siderosis

Siderosis of the liver (the deposition in the liver of large
quantities of iron storage compounds) occurs frequently
among the Bantu. As siderosis is considered to be an
undesirable condition, it is of interest to know which of the
iron compounds that can be present in foods as
contaminants are siderotic.

In an experiment with rats various iron compounds
were investigated for their siderogenicity and on the basis
of the results these compounds could be ranked (in
descending order) as follows: ferrous chloride; powdered
steel, powdered cast-iron; ferric chloride; organic ferric
salts (lactate and citrate); ferric oxide.

Nutritive value of proteins
Investigations were made into the possibility of substi-
tuting in certain special cases the conventional rat tech-
niqgue for determination of protein digestibility with an in
vitro technique.

A method was developed for use in the classification
of grain sorghum samples according to the digestibility of
the protein component.

Contamination of biltong
The investigation of the contamination of commercial
biltong by bacteria and moulds in being continued.
Where in the past attention was given to the
presence of pathogenic or potentially pathogenic
bacteria, recent investigations were concerned with a
study of the ‘normal bacterial flora’ of biltong. This normal
bacterial flora consists primarily of saprophytic or non-
pathogenic bacteria that as a result of their resistance to
high salt concentrations have the ability to develop during
the salting and subsequent drying process. It has been
established that this bacterial load on commercial biltong
may sometimes be extremely high — even of the order of
one hundred million organisms per gram of biltong. It also
appears that this microflora plays no role in the
development of flavour. Present investigations are
concerned with classifying this normal microflora and
with the sources of possible contamination by these salt-
tolerant bacteria during processing of the meat.
Although visible mouldiness of biltong is not a
general occurrence, moulds can nevertheless be shown to
be present on this product. It has been established that
some of these moulds, when grown on sterilized wet
biltong, are able to form toxins that are regarded as
harmful to man.
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A series of photomicrographs showing the involvement of the globule
leucocyte in the initiation of kidney calcification in the baboon. Top to
bottom: View of normal globule leucocyte lodged between epithelial cells
in renal collecting tube; high magnification (by electron microscope) of
normal globule leucocyte; high magnification of globule leucocyte in
advanced state of calcification. The calcification was induced through the
feeding of a high-phosphorus, low-magnesium diet for about two months.
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Production of citric acid

South Africa lags behind most other industrial countries in
the development of its fermentation industry. The only
products which are produced by local industries are
alcoholic beverages, commercial yeast and industrial
solvents.

The microbial residues which are obtained from the
industrial solvent fermentations are processed into an
animal feed supplement. Antibiotics are produced on a
limited scale under licence agreements with foreign
companies which supply the necessary technical
expertise. All the other microbial products which are
required for medical, household and industrial uses have
to be imported. For instance, 2018 metric tons of citric
acid were imported during 1972 at a cost of R1052 416.

As the entire world supply of citric acid is at present
produced by means of microbial fermentation, research
has been initiated to investigate the production of citric
acid by microbial fermentation employing locally avail-
able raw materials.
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Air pollution has always been a threat to health. Even
vegetation, buildings and various materials are affected.
In order to determine the extent of this problem in South
Africa, to gain basic information of value to those con-
cerned with the application of control measures and with
combating it by effective control measures, the Air
Pollution Research Group (APRG) was formed.

The Group studies the type and concentration of
pollutants, the physics of dispersion processes and the
effect of meteorological changes. It has an extensive
collection of pamphlets which can be obtained onrequest
by industries and organizations concerned with air
pollution.

Growing public concern about the environment and
the resultant formation of vigilance committees and
societies have led to a considerable increase in the public
relations activities of the Group. Many enquiries are
received from societies, industries, schools, university
departments and individuals and there is a great demand
for lectures, informal talks and material for demon-
strations for symposia and conferences. This work throws
an increased load on the scientific staff and competes with
time spent on research and investigations.

Pollutants from motor vehicles

Measurements of carbon monoxide, oxides of nitrogen,
hydrocarbons and oxidants continued, using the mobile
laboratory. To ensure the reliability of results a study was
made of suitable techniques for calibrating the measuring
instruments of the APRG. This investigation yielded
valuable practical experience.

A number of modifications were introduced in the
instruments in order to eliminate disturbing influences
and to permit more selective measurements. A molecular
sieve-type pre-column was used to eliminate completely
inaccuracies due to water vapour in the carbon monoxide
infra-red analyzer (spectrometer). The hydrocarbon
analyzer was made selective in regard to the more reactive
hydrocarbons by means of an activated carbon pre-
column and the ozonometer was modified by the addition
of trans-2-butane through a gas diffusion system in order
to measure either total oxidants or only ozone.

Furthermore, the present measurement facilities have
been expanded so that the lead emitted by motor vehicles
can be determined by a simple, sensitive and accurate
method which is first evaluated for typical samples of the

LEAD CONCENTRATION uqﬂ'ms

PRETORIA DELFT, NETHERLANDS

8.0 JANUARY 1971 DECEMBER 1968

TIME
DAILY PATTERN OF TWO-HOURLY LEAD CONCENTRATIONS

urban atmosphere in South Africa. A typical daily lead
curve for Pretoria as well as the results obtained in Delft,
Holland, are shown in the graph.

The mobile laboratory was equipped with a
temperature control unit to prevent the heat build-up
which occurred in earlier surveys and which resulted in
problems of malfunctioning of instruments. Tests showed
that the unit was perfectly adapted to its purpose and did
not have any electronic interference on the measuring
instruments.
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Solid organic pollutants

In view of the persistent world interest in polycyclic hydro-
carbons because of their carcinogenic properties, the
APRG resumed its earlier investigations.

A particularly rapid and sensitive method has been
developed for the identification of these hydrocarbons. It
is based on the combination of one-dimensional thin-
layer chromatography with two-dimensional thin-layer
chromatography in order to obtain an effective separa-
tion of the polycyclic hydrocarbons. This is followed by
identification of the separated components by means of Rf
values and the visible ultraviolet spectra of their extracts
as obtained from the thin-layer plates. The metnhod was
applied to samples taken in streets, industrial areas and
residential areas of Pretoria, Durban and Johannesburg.
In addition to the known group of polycyclic hydro-
carbons which include benzpyrene, four other pyrene
derivatives could be identified.

Smoke and sulphur dioxide measurement

The standard method of the APRG for measuring concen-
trations of smoke and sulphur dioxide in the atmosphere
has been so effective in recent years that it is now in
general use not only in South Africa but will shortly also be
employed in Rhodesia.

The fact that the measurement techniques have now
been standardized and comply with the required demands
means that more time can be devoted to the evaluation of
results. It was sought to present the results in a form that
makes them easy to use by bodies applying air pollution
control measures. A paper on this subject was given in
October, 1973 at the Third International Conference on
Clean Air in Dusseldorf, West Germany.

Solids in atmosphere

Initially a cyclone and filter paper to classify the material
into two sizes were used to take samples of the solid par-
ticles in the atmosphere of Pretoria. Subsequently, a four-
stage cascade impactor was used for grading the material
into four sizes. The work is still in progress but provisional
results indicate that the suspended material contains a
greater percentage of large particles (i.e. larger than ten
microns) than would be the case in American and British
towns. Thisfinding is in conformity with previous observa-
tions thatthe iron content of the samples is rather high and
the fact that the ground in the vicinity of Pretoria consists
of disintegrated ironstone.
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Ventilation potential of atmosphere

Theories regarding the dispersion of pollutants in the
atmosphere as a result of mechanical turbulence and
thermal convection provide a basis for determining the
extent to which the air above a specific region is able to
disperse any pollutants emitted there. Investigations of
this type involving the determination of temperature
difference with change in altitude, the standard deviation
of wind directions and the total wind pattern for a specific
period were carried out during the year at various locali-
ties. Recommendations on possible siting of industries
were made in a report to the Natal Department of Urban
and Regional Planning on a similar investigation at
Marburg.



PERSONNEL
RESEARCH

The optimum utilization of labour resources is of the
utmost importance in South Africa with its acute man-
power shortage, especially in respect of skilled labour.
The National Institute for Personnel Research (NIPR)
therefore devotes considerable attention to this problem,
and there is hardly a sector of industry which has not
benefited to some extent from its work.

In any work situation there are certain factors directly
affecting the worker's productivity and happiness. The
NIPR is concerned with the study of these factors, which
include:

o definition of the characteristics of work, i.e. descrip-
tion of the job, analysis of the physical and psycho-
logical demands made by the job on the worker,
evaluation of a specific task in relation to others, and
determination of the skills invoived in work;

® selecting and placing the right manin the rightjob (by
means of aptitude tests, interest tests, and others),
giving him the necessary training, and assessing his
performance;

e fitting the job to the man by improving working condi-
tions and equipment;

_® studying the socio-psychological aspects of work,
e.g. manpower problems, social relations in the work
situation, work motivation and attitudes;

e investigation of problems arising from maladjust-
ment to work, e.g. absenteeism, accidents, occupa-
tional disorders and group conflicts.

Organization and staffing
For some years the NIPR has been functioning on a ‘pro-
gramme’ basis in that its research divisions have been
grouped, according to their main emphasis, into
‘programmes’.
) Consistent with the aim of integrating programme
and divisional objectives more closely, the Psychology of
Learning Division has re-defined its objectives and
brought its activities closer to those of the Organization
and Personnel Development Programme into which it now
falls. This also accords with the need to determine new
training research priorities as a result of the emphasis
which has recently been placed on improved industrial
training facilities. Special emphasis will be placed on the
educational, training and pre-induction needs of adult
Bantu entering industry for the first time.

Vocational guidance counsellor with client.

Staff turnover remained relatively high and it was
especially difficult to replace the accumulated losses in
the more senior research ranks. In fact vacancies in the

Jresearch ranks reached an all-time high point during
December 1972. Several divisions were short-staffed for a
considerable part of the time. Particularly noticeable also
was the demand for higher levels of Bantu staff. Whereas
in earlier years higher-level NIPR Bantu staff rarely
received more attractive offers of employment from out-
side bodies, such offers have now become common-
place, especially from industrial and commercial enter-
prises who are acquainted with the work of the NIPR.

Manager and organization development

A project aimed at developing an integrated system of
manager and organization development, and designed to
meet the specific needs of a given organization, has been
completed.

Based on the assumption that the development of
human resources forms an integral part of the manage-
ment process and that organizational effectiveness
depends on the degree of human resource utilization
manifested in the management system, the model was
applied in three organizations.
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Nine groups of managers participated in Organiza-
tion Development (OD) seminars. Results indicated signi-
ficant improvement in team effectiveness and insight into
human resource utilization. Where longer-term evalu-

ation was possible, some authentic organizational
improvement was also demonstrated.

Follow-up studies of vocational guidance

Follow-up studies were completed by the Personnel
Selection and Vocational Guidance Divisions in both
Johannesburg and Pretoria on the effectiveness of NIPR
vocational guidance counselling.

In a follow-up study undertaken by the Pretoria
division, a study was made of a group of 54 CSIR staff
members who had received vocational guidance on an
average of five years previously.

It is interesting to note that 82 per cent of the respon-
dents followed the recommended course of study. Those
who followed the study advice given were considerably
more successful than those who did not. Where study
success was expressed in terms of total number of years
taken to complete a 3-year bachelor's degree, the average
was 3,8 years for respondents who took the study advice
given, as compared with 5,6 years for those who did not.

Productivity in men’s and boys’ clothing industry

A collaborative study with the National Productivity Insti-

tute of productivity in the men’s and boys' clothing indus-

try in South Africa was completed, and the NIPR’s report*
on the utilization of manpower resources has been distri-

buted throughout the clothing industry.

The report indicated that clothing manufacturers
were to a large extent unaware of the value of scientific
personnel management and administration; that recruit-
ment and selection took place without much pre-
planning; that little was done on systematically planned
development and utilization of human resources; and that
varying labour mobility patterns occurred in different
areas (Western Cape, Transvaal and Natal) and in
different worker groups (e.g. Coloured, Bantu and
Indian).

Recommendations for improved practices were
included in the report.

Information processing factors in driving

With the prospect of significantly increased sponsorship
of road safety research by the National Road Safety '
Council, new projects to investigate this serious national
problem are being formulated.
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Interviewing a machinist at a clothing factory during the study of Bantu
women in industry.

Right: Subjects doing the information processing test used for research
into the human factor in road safety.

Far right: Test for the selection of crane operators.

One of the areas of human failure which is now being
recognized as among the most important for safe road
usage is that of information processing and decision-
making. While driving a motor vehicle, the human
operator is required to process information about his own
and other vehicles, as well as about the road and sundry
other moving and stationary objects. He must decide on
the relevance and importance of the data, determine a
course of action and carry out that action. If the driver's
capacity to absorb, interpret and respond to the informa-
tion is exceeded, a critical situation occurs.

The Institute has now embarked on an intensive study
of human information processing as related to real-world
driving events. Several hypotheses are to be investigated.
Some of the major ones are: poor information processing
capacity is directly related to unsafe driving perform-
ance; information processing is adversely affected by the
intemperate ingestion of alcohol; there is a marked
decrease in information processing capacity under condi-
tions of fatigue.

Special three-dimensional models depicting every-
day traffic situations have been prepared and photo-
graphed. Three situations, in which some aspects are
systematically altered, have been developed. These situ-
ations will be shown to subjects at increasing rates with a
view to measuring individual differences in the rate and
effectiveness of information processing. Special equip-
ment has been acquired for the project, and pilot studies
are to start soon.

Training

The NIPR is experiencing an ever-growing demand for
training in various personnel practices. Since meeting this
demand usually implies the application of methods and
techniques developed by the Institute, these services are
in fact part of research application activities.

Where they are warranted by the number of candi-
dates, training courses are sometimes given as far afield
as Natal and Swaziland.

To make the skills as widely available as possible, and
to ease the training burden on staff-members, much effort
has gone into the preparation of manuals for NIPR
personnel practices such as testadministration, job evalu-
ation and first-line supervisory training.



South African National Programme for Environmental
Sciences
The NIPR's participation in the International Biological
Programme officially came to an end with the 5th General
Assembly of IBP which was held at the University of
Washington, Seattle, USA, and which was attended by the
Director.

The Director has since been appointed Convener of
the Human Adaptability Section of the South African
National Programme for Environmental Sciences.

Minimal cerebral dysfunction

The concept of minimal cerebral dysfunction has been a
subject of study by the Institute for three years. The most
widely accepted definition of minimal cerebral dys-
function includes a variety of learning and perceptual
disorders in the presence of an intelligence level that is at
least average if not above average. Assessment of the rela-
tive contribution of trauma, producing irreversible brain
damage, and of delayed cortical maturation, reflected in
temporary deficiencies, has clear implications for the
proper education and eventual optimum employment of
children diagnosed as having minimal cerebral dys-
function (MCD).

A sample of children with MCD underwent electro-
encephalographic (EEG) examination on two occasions
with an interval of eight months. Subsequently, a sample
of normal children was tested twice, also with an interval
of eight months.

The MCD group showed a higher incidence of EEG
abnormality than the control group, confirming the results
of previous investigations. In addition, and this does not
appear to have been found before, the two groups showed
differences in normal activity, suggesting a simpler, less
organized type of electro-cortical function in the MCD
group. Differences between the groups were reduced on
the second occasion of testing, indicating a trend to EEG
normalization in the MCD group.

The study suggests that maturation as well as spe-
cialized education may well play a part in the reduction of
EEG abnormality, at least in some cases of MCD, but it
seems that a somewhat similar process may operate in
normal children who receive orthodox education.

Selection of crane operators

The presentincreasing development in heavy industry has
produced a greater demand for the selection of operators
for cranes and similar machines. Because the perceptual-

motor skills required in this kind of activity are not
adequately sampled by conventional tests of muscular co-
ordination an appropriate apparatus test has been
constructed by the Institute.

It seemed more promising to devise a test situation
simulating certain full-scale elements in miniature. As
many of the tasks with cranes require team-work and
leadership the possibility of investigating these aspectsin
the laboratory, albeit to a limited extent, was also a con-
sideration in devising the apparatus.

Bantu women in industry

A fact-finding study was undertaken for the purpose of
obtaining, if possible, answers to the ever-increasing
number of enquiries received by the Institute in connec-
tion with the employment, industrial attitudes, job satis-
faction, work motivation and productivity of Bantu
women.

From literature studied it was evident that in Western
industrial countries, women’s patterns of industrial
behaviour differed from those of men in so far as absence
and turnover rates, job satisfaction and performance
(manual dexterity) were concerned. It appeared, however,
that no research had been carried out on either Bantu
women or women of any other population group in the
process of acculturation.

Preliminary findings, based on data collected during
other NIPR investigations, indicated that Bantu women in
industrial employment were developing patterns similar to
those of industrially-employed women in Europe and
America. To substantiate these findings, further investi-
gations were planned.
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ROAD RESEARCH

Road and traffic authorities encounter a wide range of
problems in their endeavours to ensure the most
economic use of roads as a public amenity. The research
programme of the National Institute for Road Research
(NIRR) is directed at finding solutions to these problems
through research into the planning, design, construction,
maintenance and operation of roads and road systems,
into road safety and the behaviour of road users, and into
the role of roads and road transport in society. Another
important function of the NIRR is to ensure the effective
dissemination and application of research findings
throughout the road industry.

The NIRR works in close collaboration with national
and provincial road authorities, the South West Africa
Administration, the South African Railways, the National
Road Safety Council and the road industry, which
together provide most of the funds for road research. The
Rhodesian Ministry of Roads and Road Traffic also has
links with the Institute and makes an annual contribution
to research costs.

Limits on vehicle axle masses

Roads are designed to carry vehicles of a specific
maximum axle mass for a specific period, usually 20 to 25
years. Overloading of vehicles beyond the legal limit
drastically reduces the life of a road and limitations
imposed on vehicle axle masses are designed to protect
roads against damage through indiscriminate use.

Unfortunately misunderstanding exists in South
Africa on the effect which overloading can have on a road
structure. For example, it is not generally realised that
doubling an axle mass leads to a twentyfold increase in
damage to the road. This relative effect can be illustrated
in another way. If a road structure, designed to carry
legally loaded vehicles for 20 years, were in fact to carry
vehicles that were 50 per cent overloaded its life would be
reduced to four years. If all the vehiclesitcarried were 100
per cent overloaded the road would have to be rebuilt after
one year. It is even possible for one very heavily loaded
vehicle to cause failure in a road pavement.

The Institute has played a leading role in the study of
the technical background to the problem and in formu-
lating regulations for practical application. A publication
which was widely distributed amongst the authorities and
the road transport industry explains in non-technical
language the need for regulations in connection with axle
masses. It also explains how it is possible to convey very
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Graphic presentation of relative damage: One vehicle with an axle mass of
five units causes justas much damage to aroad as eight vehicles, each with
an axle mass of three units.

Bottom: The effect of overloading. The far lane carries loaded coal trucks;
its white appearance is due to fine material pumped from the subbase
through extensive cracking. The near lane exhibits transverse and
longitudinal shrinkage cracks which do not deteriorate further under
normal traffic.




heavy loads without damage to the road, simply by distri-
buting the load over a sufficient number of axles.

Maintaining skid-resistance of freeways

The skid-resistance of a dry road surface is generally
sufficient to allow vehicles to travel with safety. When a
surface is wet, skid-resistance decreases with increasing
vehicle speed and this decrease is greater for smooth-
textured than for rough-textured surfaces. Reasonably
rough-textured surfacings should therefore be provided
for roads that carry high-speed traffic. There is a limit to
the roughness of texture, however, because it increases
tyre wear and can cause excessive noise. Skid-resistance

A hazardous crossing point for pedestrians.

is lowered by the action of traffic which polishes the
aggregate and also causes the texture to become smooth.
Hence road surfaces need to be maintained from time to
time to restore adequate skid-resistarice.

An experiment has been in progress on the N4
freeway between Pretoria and Bronkhorstspruit to investi-
gate different methods of maintaining the skid-resistance
of a freeway. A total of 18 different sections was laid, each
150 m long and covering the full width of a carriageway.

Skid-resistance measurements and observations of
the durability of the different sections will be made from
time to time to establish the most effective and economi-
cal method of maintaining skid-resistance under the
traffic and environmental conditions of this site. A wide
range of surface textures and of different stone types,
having varying susceptibilities to polishing, were included
in the experiment so that useful information will be
obtained on the effect of various factors on skid-
resistance.

Pedestrian accidents

A sine que non of any effective campaign to reduce the
number of road accidents is the collection and analysis of
reliable accident statistics. Without this information it is
impossible to make a sound and unemotional assess-
ment of the accident situation, of the relative toll taken by
different types of accidents, of the priorities that should be
accorded to different countermeasures and of the
effectiveness of such measures.

A detailed study by the NIRR of pedestrian accident
statistics reveals the high incidence of these accidents in
South Africa and also their tendency to cluster at certain
locations in the street network. The latter finding will
greatly assist traffic authorities in planning remedial
action.

The analysis has shown that the majority of casual-
ties on our roads in urban areas result from accidents
involving pedestrians. An alarming 47 per cent of all road
accident fatalities in the Republic are pedestrians.
Approximately 90 per cent of all pedestrian casualties are
Non-Whites and 74 per cent of these are males. The
majority of Non-Whites involved are between the ages of
17 and 50. This age distribution pattern differs appreci-
ably from that for White pedestrian casualties which, asin
overseas countries, have a high frequency in the younger
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and older age groups. These figures clearly indicate that
measures for the improvement of pedestrian safety should
principally be aimed at the adult, Non-White working man.

Cement-treated crushed-rock bases

Cement-treated crushed-rock bases (CTB) have been
extensively used in the construction of major roads in
South Africa and it is expected that they will continue to
play an important role in roads built to carry heavy traffic
loads.

However, on certain roads, mainly in the Transvaal,
difficulties have been experienced with CTB because of
initial shrinkage and thermally induced cracking which,
on heavily overloaded roads, may develop into more
extensive traffic-induced cracking. If this happens the
performance of the pavement may be seriously impaired.

The NIRR thoroughly investigated the properties of
the materials used in both the field and the laboratory and,
jointly with the Portland Cement Institute, organized a
symposium on the subject. The symposium attracted 120
delegates, representing all branches of the road industry
in Southern Africa, as well as four leading specialists from
the USA and the UK. The following points concerning the
use of CTB have emerged from this research and from the
symposium.

e |ntial drying shrinkage and thermally induced
cracking are unavoidable under certain climatic
conditions but their effects on road performance can
be minimized by effective control during construc-
tion, the use of appropriate mixtures and adequate
thicknesses of base and surfacing.

®  Though primary transverse cracking is unavoidable,
secondary cracking caused by the combined effect of
wheel-loading and temperature is a condition which
can and should be designed against. In this connec-
tion the importance of adequate base thickness and
sufficient sub-base support have become apparent.

e The critical effect of overloading on CTB is now
realised and cannot be over-emphasized. Initial
shrinkage cracks do not propagate further in struc-
turally adequate pavements under normal loading but
secondary, traffic-induced cracking, which allows the
ingress of water to an unacceptable degree, will
develop in pavements which are normally adequate
but which are severely overloaded.
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National Data Bank for Roads

During the year the techniques for datainputand retrieval
were improved considerably and the Bank is now geared
to handle large quantities of data.

A simplified index has been prepared which enables
clients to see at a glance exactly what information is
available for any particular land pattern. This index will be
up-dated annually. There has been some improvement in
the quality of data submitted but the main barrier to the
efficient storage of data, and hence efficient retrieval, is
still the fact that much of the information received does
not comply with the Bank’s requirements. To improve the
situation, soil engineering maps, commissioned by the
road authorities, are now checked by the Data Bank and,
when necessary, discussions are held with the consul-
tants or mappers to obtain agreement on the method of
presentation of data.

A pressing need is more rapid accumulation of data.
One fruitful and readily available source of information is
the test results in the old files of the road authorities. An
investigation of the records of the Transvaal Roads
Department showed that about two-thirds of old test
results could immediately be processed and stored.
Assuming the same re-use potential for the records of the
other provinces, there exists an enormous reservoir of
potentially useful information available to the Data Bank
from this source.

Information Centre

The services offered by the NIRR's Information Centre to
the road industry, both in answering technical enquiries
and in conducting literature searches, are becoming more
widely known outside the Institute.

During the year there was a marked increase in the
number of enquiries from the National Road Safety
Council and this valuable exchange of information with
the Council is expected to continue to increase in future.

The Institute’s publications are an important channel
for the dissemination of research findings to the road
industry. During 1973 the Information Centre issued
almost 10000 copies of NIRR publications, including
2 200 copies of VIA. VIA is issued twice a year and contains
summaries of all reports, publications and papers printed
during the preceding six months. It is estimated that some
5 000 publications were ordered a5 a result of the publicity
given them in VIA and this is considered a satisfactory
response.
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The National Building Research Institute (NBRI) is
essentially an applied research organization. It works very
closely with the building and construction industry,
associated professions and related organizations in the
public and private sectors. The Institute seeks solutions to
long-term problems of national interest concerned with
organization and management in the industry, short-term
transitional problems arising from rapid development in
the industry and ad hoc, day-to-day problems which
existing knowledge is used to solve.

The work of the NBRI covers a wide field because
numerous scientific disciplines and technologies are
involved in building and construction. Research is done
on construction in general, on housing, schools and
hospitals for the various population groups, on factory
and office structures and industrialized building. This
involves investigation into design and services, structural
and foundation engineering, asoustics, lighting, develop-
ment of building materials, management, organization
and industrialization. International liaison takes place
through formal and informal exchange of research re-
ports, information and new techniques.

The cooperation of the entire building industry and
associated professions, which is so essential to the
planning of building research projects, is achieved largely
through the agency of the Institute’s Building Research
Advisory Committee (BRAC). The Committee consists of
about 40 leading local and overseas representatives of all
sections of the indusiry and its influence extends far
beyond the field of research.

During 1972-1973 about R2 200 million was invested
in the South African building and construction industry.
The Institute’s budget for this period was about R2 million
of which nearly 60 per cent was obtained from
Parliamentary funds and the balance earned by the NBRI
itself, mostly from Government sources.

Building and Construction Advisory Council

At the request of the Building and Construction Advisory
Council (BCAC) an investigation was carried out to
determine the housing requirements of the Coloured
population in South Africa. The resultant report was
referred by the BCAC to the Department of Community
Development.

The BCAC supported a recommendation by the
Building Research Advisory Committee that the Institute
compile a basic guide or model on the preparation of
maintenance and user manuals for design teams.

The increasing use of flammable fabrics (particu-
larly synthetic materials) for finishes in buildings, is
causing concern as serious fires and deaths have
occurred in a number of countries following their use. The
BCAC requested the Institute to submit a memorandum
recommending what research should be done and
possible national legislation to control the use of highly
flammable materials.

Regional offices

Local sub-committees of the Building Research Advisory
Committee guide the work of the NBRI regional offices in
Durban, Cape Town and Windhoek and channel their
work to solve problems of local importance. Thus the
Institute remains in touch with developments and
problems in areas far from Pretoria.

Committees, congresses and symposia
During the year under review NBRI staff served on or con-
tributed to the work of 144 committees which promote the
interests of the building and construction industry, both
locally and internationally. Staff members delivered 30
lectures and participated in 27 local and overseas con-
ferences, presenting 12 papers. Eleven radio talks were
also prepared and broadcast.

The quarterly lectures held in Cape Town, Durban,
Windhoek and also in Rhodesia have been extended to
include regional seminars.

Films and exhibitions
A film on paint is nearly completed and has been accepted
for screening at cinemas throughout the Republic. Work
has also started on three other films dealing with mortar,
fire research and the system of precooked frozen food.
During the year the Institute participated in various
exhibitions, including one in Australia and one in Swazi-
land.

School buildings

The Schools Building Committee requested that research
be undertaken immediately on the planning of primary
schools and the design of suitable furniture to meet the
needs of differentiated education.

Reflective insulation

A major cause of serious thermal discomfort in factories is
the heat radiated down from the unprotected roof.
One of the simplest and cheapest ways of insulating
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sheet-type roofs is by installing reflective insulation below
the roof sheets. At this stage, however, itis not known how
dust and staining of the reflective surfaces will affect the
long-term insulation efficiency when this method of insu-
lation is used in this country.

Experiments conducted in coilaboration with Austra-
lian authorities reveal that the emissivity of the underside
increases with time because of dust and dirt which collect
on the material. From observations it is estimated that
even if the material were completely covered with dust, it
would be reasonably effective because the overall thermal
transmittance value would still be 35 per cent lower than
that of an uninsulated galvanized steel roof.

Fissured clay

Various theories as well as laboratory and field tests have
been developed to provide design data and methods of
dealing with fissured clay in engineering applications
such as stability of excavations, cuts for road and rail
construction, and foundations.

A suitable opportunity was sought, however, for
carrying out a comprehensive field experiment, which
could even involve deliberate collapsing of the soil, to
validate or, if necessary, modify the theories and methods.
A local authority in the Transvaal has consented to such
tests being done at the site of a new civic centre.

Clay bricks

The Institute has published a research report recom-
mending steps in the design of brickwork and use of bricks
to allow for long-term moisture expansion which causes
serious problems in practice.

Extensive laboratory tests on the unrestricted mois-
ture expansion of bricks produced at different brick-
making works, as well as investigations to determine the
structural implications of expanding brickwork, are
continuing.

Popular booklets

In line with its policy to serve the general public, the
Institute is publishing a series of popular booklets for the
layman on building research subjects. Three booklets,
dealing with fire, acoustics and foundations, have already
been issued.

Information on building for the Bantu
Information on building is now made available in different
Bantu languages. A magazine widely read by Bantu
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At a building site forced collapse of the soil was brought about to obtain
valuable data to validate or modify the theories and tests developed by the
NBRI on the use of fissured clay.

Left: Thesubject of an interesting research project being carried outby the
NBRI is the use of metal foil for thermal insulation in factory buildings and
the effect of dust and dirt on its performance.

regularly publishes articles compiled by the Institute, and
negotiations are in progress with Radio Bantu with a view
to using this medium as well to disseminate such informa-
tion.

Investment in the building industry

Information is being collected and analysed for an esti-
mate of the total output of the building and construction
industry, including repairs, renovations, maintenance and
new capital, to gain a better understanding of the industry
and its role in the South African economy.

This is the first time that the total output of the
industry in South Africa is being estimated on a scienti-
fically organized basis and it is expected to provide
valuable data for planning purposes.

Child care centre

The planning of a 24-hour child care centre for children of
mothers doing shiftwork was investigated. Two reports
were submitted to the sponsors and the necessary
documentation and sketch plans are now being prepared.
The research information will later be made available to
other interested organizations.

Deterioration of plastics

A large-scale, long-term investigation has been under-
taken to determine the degree of deterioration of plastic
building materials exposed to various climatic conditions.
Samples of plastics as well as information on their
composition and processing are being supplied by local
manufacturers.

Agrément Board

The NBRI acts as the evaluating agency for the Agrément
Board. Seven reports were completed for the Board by
various divisions of the Institute and evaluations were
requested on eight new projects.

Work done on behalf of the Board also includes
research on, for example, the water-proofness of conven-
tional and concrete roofs, the scund-insulating proper-
ties of classroom partition walls, techniques for



An example of the serious damage moisture expansion can cause in clay
srickwork.

measuring the smoke density when certain materials burn
and the spacing of unconventionally built structures
where flammable materials are used. A furnace was com-
pleted to determine the behaviour of carpets in fire for
Agrément evaluations of soft finishes.

Computerized capital works programming

Various public institutions are collaborating with the NBRI
inimplementing the computerized capital works program-
ming and control system being developed by the Insti-
tute. Itis thought that the programs will have a wide field of
application and could be used successfully by the public
sector.

Housing requirements

In addition to the report on the housing needs of the
Coloured population in South Africa (mentioned earlierin
this report) the Institute prepared a memorandum on the
assessment of the housing needs of Whites on a regional
basis. Determination of housing needs in the Pretoria
district will proceed as soon as essential statistical data
from the 1970 census become available.

Sea sand
The need for good building sand in Durban has led to con-
siderable research on the use of sea sand.

At present about 300 m® of sea sand is being
recovered daily near Durban. It is washed and then mixed
with the correct amount of gravel chips to produce a good
quality building sand.

Hospitals
The development work done by the NBRI on clean
operating enclosures is now paying dividends. Various
hospitals have installed units while several others are
considering their use.

Space and cost norms have been determined for
teaching and routine hospitals.

Work on the precooked frozen food project is pro-
ceeding at an increasing rate. The pilot kitchen at the H.F.

During the next few years research workers at the NBRI will investigate
various aspects of high density housing.

Verwoerd Hospital is being expanded and other institu-
tions, such as universities, have consulted the NBRI on the
establishment of similar facilities.

International co-operation

The NBRI is a member of 24 international organizations
concerned with building research and takes part in the
activities of a number of working groups and study
committees. The Institute’s Director is a member of the
Board of the international policy-making body for
building research, Conseil International du Batiment, and
is also South Africa's representative on the Permanent
Committee of RILEM.

The Director visited Argentina and lIsrael at the
invitation of their governments for discussions on
housing. He also visited Iran where he was consulted on
the establishment of a building research centre in that
country.

Damage to a plastic water pipe. The advantages and disadvantages of
using plastic in the building industry are the subject of extensive research.
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to serve the needs of the wood and wood products sector
and the pulp and paper sector of the Republic’s forest
products industry. As a multidisciplinary, industrially
oriented organization the Unit offers a wide variety of
specialized research services to both producers and
consumers of forest products. Timber research and
development in timber technology are managed on
business principles and the research process is carried
beyond the development stage into the field of practical
application.

The Unit consists of divisions for timber engineering,
wood processing, pulp and paper, systems development,
techno-economics and information and special services.
The aims of the TRU are:

e the effective utilization of South African timber
resources

e the development of satisfactory woodbase products

e the development and improvement of manufacturing
processes

o the effective use of timber products

Our Green Heritage
The Timber Research Unit was involved in the planning
and many of the activities of the national campaign to
promote forestry and timber. This included the production
of a special brochure on the Unit's research work entitled
Serving the Timber Industry.

The TRU stand in the timber pavilion at the National
Trade Fair held at Milner Park, Johannesburg, attracted
many visitors.

Timber technology
A timber technology course, the first of its kind in South
Africa, was arranged by the TRU to cater for the needs and
interests of technicians, foremen and middle management
personnel at sawmills and wood processing plants.
Similar courses, tailored to the specific needs of the
various sectors of the timber industry, are being planned
for the future.

The possibility is being investigated of establishing a
diploma course in timber technology at colleges of
advanced technical education.
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The use of pallets reduces handling costs and time and offers an outlet for
short-length timber.

Bottom: Some of the many documents published by the TRU for the timber
industry.




Universal testing equipment being used to test the rheological properties
of paper.

Techno-economics studies

An analysis of timber supply and demand up to the year
2000, which was first made in 1968, has been revised. A
detailed study of the supply of timber appears to confirm
the earlier projections, and the indications are that
shortages of certain timbers could start to occur as early
as in 1980.

In view of these predictions attention has been given
to the economics of supplementary fibres such as bagasse
and waste paper which are used as a raw material for the
pulp and paper industry. The collection and utilization of
waste paper is being studied in detail.

A trend analysis of the short-term supply and demand
of sawn timber is undertaken on a continuous basis. The
predicted short-term oversupply in the latter part of 1972
was confirmed and the latest indications are that the
short-term demand for sawn timber is rapidly increasing.

Timber drying

The efficiency of seasoning operations at several sawmills
was determined by a method developed by the Timber
Research Unit. Investigations of compartment as well as
progessive kilns revealed considerable differences in
efficiency and indicated the causes where efficiency was
poor. Recommendations from earlier laboratory work to
reduce warp of seasoned timber by the weighting of
stacks and by drying at a high temperature were
successfully applied.

Veneer lamination

Structural timber manufactured by peeling logs into
veneer and laminating it compares favourably with sawn
timber regarding yield and strength. These factors would
off-set the higher manufacturing cost of ‘veneerlam’.

Durability of adhesives

It was found that glued joints made with urea formalde-
hyde adhesives lost 15 per cent of their original strength
when aged for five years in the roof spaces of buildings. It
appears that these adhesives are unsuitable for timber
products intended for roof structures.

Durability of board products

Short-term tests developed to assess the durability of
board products in severe environments (for instance with
outdoor exposure) were found to provide a reliable
indication of the behaviour of particle boards in actual
use.

Delamination in glulam

The influence of delamination on the strength of glulam
(glue laminated timber) was studied to provide informa-
tion for assessing the effect of this phenomenon in
practice. This work showed that delamination is not
always critical and that much depends on the degree of
delamination and on the quality of the gluelines that
remain intact.

Stress grading

Re-processing by computer of all data on stiff-
ness/strength ratio collected so far from a nationwide
sample has not only saved time but also made possible
considerable increases in the design values for some
strength properties. These increases in design values
have made machine stress grading more acceptable, as
adequate roof trusses can be constructed using even the
lowest machine grade.

Many manufacturers are using the grading machine
developed by the TRU to stress-grade the timber for their
prefabricated trusses. Overseas interest in the machine
has been encouraging and machines have been sold in the
UK and Australia.

Stock glulam

Strength studies of stock laminated timber have led to the
design of a reliable mathematical model which can be
used to predict the strength of laminated beams made
from any combination of mechanical stress grades of
timber. This has aroused considerable interest in the
mechanical stress grading of the outer laminations which
enables stock glulam of a specified strength to be made
using a lower proportion of graded material than is
necessary with visual grading.

A plant to produce laminated timber has been
installed at the Timber Research Unit and this plant has
already produced a large number of beams for research
purposes. This work is part of along-term research project
for the stock glulam industry, and information thus ob-
tained is being incorporated in the relevant SABS speci-
fication.

Roof trusses

Data obtained from a series of tests made on trusses with
calibrated members have helped to provide the informa-
tion required to refine design parameters for semi-rigid
joints. The use of these data with a computer design
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program developed by the Unit has proved a very useful
design aid in the nail plate truss industry.

The TRU has continued work on the properties of and
design data for the various proprietary truss connector
plates used in industry.

Structural timber

The Timber Engineering Division has continued to
undertake site investigations and advise on many timber
engineering projects. A questionnaire on structural timber
from South African pine, sent to some 2000 architects,
has yielded useful results.

A two-day symposium — the fourth in a series on the
utilization of sawn timber to be presented by the TRU —
was attended by delegates from Rhodesia, Malawi,
Swaziland, Brazil and from many parts of the Republic.
The fifteen papers presented generated much interestand
comment.

Sugar-cane bagasse
A study to determine the influence of certain variables on
the quality of bagasse pulp for papermakingisin pragress,
while a preliminary study of the efficiency of various
methods of storing bagasse in bulk prior to pulping is
nearing completion.

An investigation on the suitability of sugar-cane
bagasse for the manufacture of dissolving pulp has
progressed to the stage where optimum conditions for
removal of hemicellulose have been established.

A preliminary techno-economic survey indicated that
theoretically enough bagasse to double the present
pulping capacity can be made available in South Africa.

Aging and preservation of paper

A study of the influence of fibre type and consumption on
paper permanence has been completed. It was found that
rag pulp is chemically no more stable than wood pulp.

Physical and chemical requirements of pulpwood

The Timber Research Unit is conducting research aimed
at establishing criteria for assessing the quality of South
African grown pulpwood. These criteria will be applied by
the Department of Forestry in their tree breeding
programmes for both pine and eucalyptus species.
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Determining the strength and stiffness of a nailed plywood gusset jointin
tension.



The South African Wool and Textile Research Institute
(SAWTRI) in Port Elizabeth is committed to research on all
textile fibres. Since its inception as a national institute of
the CSIR in April 1971, the Institute has made steady
progress towards carrying out its extended terms of
reference. Previously research was done into the proces-
sing of wool and mohair but large-scale research into
cotton processing will be undertaken soon. The use of
man-made fibres in blends containing naturai animal
fibres or cotton as a major component is already being
studied in depth with a view to imparting certain qualities
to textile fibres to meet the requirements and dictates of a
consumer public which has become very selective in its
choice of fabrics especially as regards articles with easy-
care qualities. This new direction has in no way distracted
from the importance of SAWTRI's traditional work on the
natural animal fibres. On the conirary, efiorts to improve
the behaviour of these fibres during processing have con-
tinued unabated and wool and mohair research still
occupies an important position in SAWTRI’s research
programme.

Objective measurement of wool clip

The new marketing system of the South African Wool
Board has necessitated the application of objective
measurement to the South African wool clip. In
accordance with this procedure the clean yield and
diameter of wool lots are no longer assessed subjectively
but by means of representative core samples in a
laboratory.

To ensure that representative samples from different
lots are obtained by core testing it is of paramount
importance to determine the within-bale and between-
bale variation in respect of clean yield and diameter. The
greater this variation, the greater must be the number of
core samples per bale taken. The South African Wool and
Textile Research Institute has investigated this aspect.
Representative samples of the entire clip have not yet
been taken butit has already become clear from the values
obtained that these differ significantly from those
published some time ago for the South African wool clip
by the American Society for Testing and Materials.

From these values a statistical calculation can be
made of the minimum number of core samples per bale
and per lot that are required to achieve the desired
accuracy for clean yield and for diameter.

1
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Unconventional scouring
Some time ago the Institute succeeded in efficiently
scouring grease wool in a mixture of sunflower oil, water

and detergent in only two bowls of acommercial scouring
installation. Normally these installations have four to five

A mace snag tester which is used to determine the tendency of fabrics to
snag, especially those made from filament bulk yarns.

bowls. Unfortunately this procedure presented problems
in the separation of the wool grease removed and of the
sunflower oil and consequently had to be abandoned in
favour of a recently discovered method involving the
scouring of grease wool in a mixture of wool grease, water
and detergent (the wool grease forming 5 to 20 per cent of
the scouring solution). It was found that this technigue too
could be applied with the use of only two or three bowls.

Important advantages of this unconventional
scouring procedure are a saving of 50 per cent in water
consumption, a saving in the floor space required for the
machines as only two or three bowls are necessary, more
uniform control of the residual grease on the scoured wool
and greatly increased efficiency of wool grease recovery
in the disc separator.

Grease recovery

In the previous annual report reference was made to a
technique developed at SAWTRI by which one per cent by
volume of an organic solventsuch as petroleum spirit may
be added to scouring effluent from wool washeries before
pumping through a disc separator which removes all the
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The Spinlab apparatus used to determine the micronaire values of cotton.

wool grease from the effluent. This degreased effluent can
then be re-used for scouring in the first bowl of the
scouring machine.

The next problem that had to be solved was to
separate the recovered wool grease from the solvent. After
testing several techniques it was found that with the aid of
a rising-and-falling film evaporator a very efficient
recovery process could be developed to separate these
two components.

A commercial installation for one of South Africa’s
largest wool washeries is now being constructed.

Processing of seedy mohair

The Mohair Board is perturbed by the fact that the current
mohair clip is severely contaminated with seed (as aresult
of the good rains) and SAWTRI has been urgently
requested to establish the most economical and effective
methods of removing seed from mohair.

Two methods were experimentally applied, viz first to
carbonize the mohair and then either card and comb it
and, alternatively, merely to scour the mohair and card
and comb without carbonizing beforehand. The results
have clearly shown that as much as 15 percent of the seed
can be effectively removed from the mohair and a seed-
free top obtained ifa French comb is used in the process. It
has also been found that a considerable amount of seed
can be removed in an early stage by preprocessing the
seedy mohair in an opener.

Continuous shrinkproofing of wool

One of the most effective methods of shrinkproofing wool
top is to make use of resins after pretreating the top with
about one per cent active chlorine (on the mass of the
wool). The chlorine ensures that the critical surface
tension of the wool is increased to such an extent that the
resin can be evenly spread over the surface of the wool
fibres.

Thus far a major problem has been to ensure that this
quick treatment with chlorine proceeds evenly. If the treat-
ment is uneven the resin uptake is also uneven, resulting
in localised patches of inadequately treated wool fibres in
the fabric. Serious problems are also encountered during
eventual dyeing of wool thus treated because of the
uneven uptake of dye.

54 CSIR annual report 1973

\' .

With the aid of this airflow meter the average fibre diameter of a wool
sample can be accurately determined.

The Institute has now developed a technique by
which this prechlorination of wool top can be achieved on
a continuous basis and with even application. After the
pretreatment an aminoplast resin can be padded onto the
wool which can then be dried. The resultant yarn and the
woven or knitted end-commodity is completely machine
washable.

Solvent dyeing

For the last two years SAWTRI has been concentrating on
the development of dyeing techniques for wool, cotton,
polyester and polyacrylics in a drycleaning agent, and
considerable progress has already been made with the
use of perchloroethylene.

Although no techno-economic study has yet been
conducted to determine whether this new technique will
be more economical than conventional technigues using
water, it will obviously save water and help to combat
pollution.

As the processes involved are dry-to-dry, the new
techniques will also expedite dyeing in the factory.

Liquid ammonia mercerization of cotton

Mercerization is an important aspect of the finishing of
cotton and cotton-blend fabrics. Unfortunately, conven-
tional mercerizing processes demand a high capital outlay
because concentrated caustic soda is used.

The discovery overseas of a new mercerization
technique using liquid ammonia has revolutionized this
process. Not only is the penetration of the fibres by liquid
ammonia more efficient than that of caustic soda, but the
whole process is simpler and faster.

Many technical problems remain to be solved, how-
ever, and SAWTRI has built a small-scale installation for
experimental mercerization of yarn and woven fabric. A
fundamental study is also being made of the reaction to
mercerization of different locally produced cotton
cultivars.

Techno-economic survey of the textile industry

Senior staff members of the Institute have co-operated
with the Techno-Economics Division of the CSIR in a
survey aimed at identifying the most important techno-
logical problems of the South African textile industry.



Apart from identifying the technological problems
which beset the textile industry, this survey has clearly
shown up the lack of textile training in the Republic of
South Africa — a problem which will now be tackled on a
national basis under the guidance of the National Produc-
tivity Institute.

Productivity in the textile industry

In collaboration with the National Productivity Institute,
SAWTRI completed two important productivity studies in
the weaving and spinning industries. For the purpose of
these studies the industries concerned were subdivided
into the cotton, worsted and woollen sectors.

In the weaving industry productivity was assessed in
terms of the ratio between labour utilization and fabric
production as measured by the number of weft insertions
or the length of weft inserted. To compare these values,
obtained from individual factories, certain adjustments
had to be made to the width of various looms and machine
speeds. Thus a comparable index, termed the Overall Mill
Productivity Index (OMPI), was arrived at.

For the three sectors mentioned, the National
Productivity Institute was able to set realistic and achiev-
able targets in terms of the OMPI indices. The cotton
industry was found to be highly efficient and the produc-
tivity improvement potential was of the order of only 15 per
cent. In the worsted sector, however, it was of the order of
38 per cent. The woollen industry on the other hand was
found to be far behind with a productivity improvement
potential as high as 480 per cent.

The same three sectors were studied in the spinning
industry and weighted averages for count of yarn
produced were determined for each factory participating
in the survey. Productivity indices were subsequently
calculated in terms of the number of operative hours
required to produce a unit amount of product (OHP). In
terms of these OHP results South Africa’s productivity in
the spinning sector was found to compare unfavourably
with those of other countries.

Wool samples being washed in the New Zealand six-bowl scourer to deter-
mine clean yield. This is standard procedure in the objective evaluation of
the South African wool clip.
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The main functions of the CSIR’s Information and
Research Services (IRS) are:

¢ the communication of scientific and technical
information

¢ the promotion of scientific research in general
e the promotion of industrial research
e the representation of South African science.

These functions are discharged by four groups,
namely Scientific and Technical Information, Publishing
and Publicity, Industrial Research and Development, and
University and International Relations.

Library services

The development of specialized information services
(mentioned elsewhere in this report) has important
implications for the CSIR’s central library, especially since
it also functions as an important national centre for scien-
tific and technical literature. To meet the demands for
copying and inter-library services in support of the
information services, the facilities of the library, especially
the periodicals collection, are being considerably
expanded.

Source guides

The second edition of Periodicals in South African Libra-
ries has been completed, and preparations for the third
edition have begun. In view of the sharp rise in printing
costs the third edition will be issued only in microfiche and
not in printed form. The information is recorded on micro-
fiche directly from the computer tapes by means of the
‘COM' technique. This system not only results in econo-
mies but makes it possible to publish revised editions
more frequently.

Information for industry

The literature current-awareness service for industry
made good progress during the past year and some 250
firms are now using it. The success of the service depends
largely on the effective dissemination of information
within these firms and one-day courses on principles of
communication for the contact persons in the various
firms are being offered in Pretoria, Cape Town and
Durban. The number of liaison visits to firms was almost
double that of the previous year and the number of tech-
nical enquiries dealt with increased fourfold.
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An effort was made during the year to focus attention
on the CSIR’'s Automation and Production Technology
Services. These services have a coordinating function and
will assist in identifying the technical problems of indus-
tries and will ensure that the facilities available at the
various sub-divisions of the CSIR are used to the best
effect in contributing to the solution of problems. Funds
are also made available for specific developmental
projects, such as the design and construction of indus-
trial equipment that is undertaken by more than one
division of the CSIR. As part of the programme of publi-
cizing these services, visits to the CSIR were arranged for
representatives of the technical press and the principals
and deputy-principals of the technical colleges and the
colleges for advanced technical education.

A AND A DI
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Example of microfiche for the third edition of Periodicals in South African
Libraries.



Computerized information services

Following a survey in 1972 which showed that a need
existed for such a national service — especially in
chemistry and chemical engineering, electrical engi-
neering and otherbranches ofengineering and the biolog-
ical sciences — the South African Selective Dissemina-
tion of Information (SASDI) was started at the CSIR.

The service was brought to the attention of interested
persons at universities and various other organizations by
means of circular letters, informal seminars and personal
contact.

Data (on magnetic tape) from various overseas
information services such as Chemical Abstracts Conden-
sates (chemistry and chemical engineering), Science
Citation Index (multidisciplinary), Inspec (physics, ele-
trical engineering, computer science), Biological
Abstracts Previews (biological sciences) and Compendex
(engineering) are being used as the basis of the service.
The success of the service, however, largely depends on
the ability of libraries in this country to supply copies or
reproductions of the literature announced by SASDI
rapidly to the users.

Other computerized systems with which the CSIR's
Information and Research Services are concerned include
those for the production of the South African National
Bibliography, the catalogue of the South African National
Library for the Blind which is available on cassettes and
the Science Advisory Council’s National Register of
Research Projects.

Publications

A revised edition of the booklet, The CSIR — its organiza-
tion and activities appeared early in 1973 and work has
been started on the next issue. In addition, an illustrated
brochure on the CSIR is being prepared. This is intended
mainly for the information of the general public and will be
published in Afrikaans, English, German, French and
Portuguese.

Tekstielterme
Textile Terms

(Eng.-Afr.; Afr.-Eng.)

New editions of the guides, Scientific research
organizations in South Africa, Scientific and technical
societies in South Africa and Scientific and technical jour-
nals published in South Africa were also published.

At the end of the year under review, the first edition of
Textile terms appeared. This technical dictionary (the
CSIR’s first) comprises about 4 500 English textile terms
with Afrikaans equivalents. The publication of the work
aroused considerable interest and enquiries were
received especially about the computerized system used.
Further editions will be published in due course as
progress is made in the textile terminological project.

Publicity services

A variety of media, including the radio and films, as well as
press releases, popular articles for different publications
and the CSIR’s own journal, Scientiae, are used to keep
the public informed about the activities of the CSIR.

A short film was made on the South African
Astronomical Observatory and the official opening of the
observing station at Sutherland, CP, and released for
exhibition as part of news programmes in cinemas
throughout the country. Assistance was also given to four
film units gathering material on science for television.

In addition, audiovisual programmes using colour
slides with synchronized commentaries on tape and
double projection equipment were compiled. Two of the
programmes were exhibited to Members of Parliament,
industrialists and other guests in Port Elizabeth on the
occasion of the CSIR’s Council meeting there.
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Delegates attending a conference.

Liaison

Staff members of the CSIR are playing an important role
on national and international bodies dealing with various
aspects of information transfer and handling.

On the national level, there has been cooperation with
the National Library Advisory Council's Committee for the
National Bookstock, Committee for Information Retrieval
and Committee for Bibliographical Services, and also the
Science Advisory Council’s Sub-committee for the
Dissemination of Scientific and Technical Information
and Sub-committee for National Research Journals.

On the international level, the CSIR was represented
at a meeting of the ICSU Abstracting Board in London, ata
meeting of the International Federation of Documenta-
tion (FID) Committee on Information for Industry in
Brussels, and at the 47th annual congress of the Associ-
ation of Special Libraries and Information Bureaux (Aslib)
in Bath, England.

Techno-economic surveys

Two national techno-economic surveys were undertaken
forthe CSIR’s Advisory Committee for the Development of
Research for Industry (ACDRI) in order to explore
research needs and opportunities.

One survey, carried out in the textile industry
{excluding animal fibres), consisted in an analysis of
macro-economic aspects of the industry, including added
value, growth, employment opportunities and trade. The
views of clothing manufacturers on the textile industry
were gathered and a general account of the industry’s cost
structure was compiled. The views of management in the
industry were obtained by sampling and are summarized
and discussed in the report on the survey.

The second survey collected information on the
cultivation, processing, marketing and consumption of
Phormium tenax fibre in South Africa to serve as a back-
ground for evaluating research programmes.

A number of techno-economic studies were carried
out on contract for private undertakings. These investi-
gations, with the objective of acquiring information on
executive level about new or improved products or
processes, included industrial market analyses, cost
studies and economic feasibility studies.
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Meteorological data for agriculture

In the course of the year, the results were published of a
Delphi opinion survey which was undertaken to obtain
estimates from a group of 71 agriculturists and meteorolo-
gists regarding the extent of the losses caused in agri-
culture in South Africa by weather conditions. The object
was also to establish what portion of the losses could be
prevented by making greater use of better meteorological
information and how the weather service should be
improved to meet the needs of agriculture.

Other aspects of the survey were the dissemination of
weather information and developments which could
influence the need for weather information. Farmers,
agricultural cooperatives and agricultural marketing
organizations were also involved in the survey.

The Weather Bureau estimated what it would cost to
expand the meteorological service to meet the needs of
the agricultural sector. The benefit-cost ratio of such an
expansion is conservatively estimated at 28:1.

Expenditure on research and development
Surveys on behalf of the Science Advisory Council into
expenditure on research and development (R&D) in
South Africa were continued. A report on expenditure on
R & D for the financial year 1969-70 was completed and a
survey of expenditure for the financial years 1970-71 and
1971-72 was initiated.

On the basis of the information on the expenditure on
R & D collected over the years, it will in due course be
possible to analyse expenditure patterns and research
trends. The information may also be of value in the
formulation of science policy.

Research and economic growth

Investigations into the relation between scientific
research and economic growth were continued. The initial
work in a study of the process of technological innovation
in South Africa undertaken by the Advisory Committee for
the Development of Research for Industry (ACDRI) took a
step further with a provisional investigation of possible
obstacles to technological innovation in the food and
beverage industries. The results of the investigation show
that further research in this field would be fruitful.

International science cooperation

To give effect to the statutory requirement concerning its
role in international scientific cooperation, the CSIR
belongs to twenty-six non-governmental international



Ornithological research
programmes are also being
coordinated by SASCAR.
organizations, most of them members of the family of the
International Council of Scientific Unions (ICSU). During
1973, the CSIR was accepted as the South African
member of the International Union of Quaternary
Research (INQUA), affiliated to the International Union of
Geological Sciences (IUGS).

As a member of these organizations, the CSIR
occasionally acts as host to international conferences, of
which the International Kimberlite Conference of 1973
was a particularly happy example. Held under the joint
sponsorship of ICSU’s International Association of Geo-
chemistry and Cosmochemistry, the University of Cape
Town, the South African Geological Society and the CSIR,
about half of the 180 participants were earth scientists
from abroad.

During 1973, more than 30 South African scientists
received support from the CSIR for their attendance at the
business meetings of international organizations. A few
which may be mentioned here are the Conference of the
Committee on Space Research (COSPAR) held in
Constance; the General Assembly of ICSU's Scientific
Committee on Problems of the Environment (SCOPE) in
Kiel; the meeting of the Inter-governmental Oceano-
graphic Commission (I0C) in Paris; and the Annual
Meeting of the Inter-Union Commission on Geo-
dynamics in Lima, Peru.

National programmes
Certain national research programmes, coordinated by
members of the CSIR’s Science Cooperation Division,
maintain close contact with projects of global dimen-
sions initiated by international scientific bodies of which
the CSIR is a member.

Antarctic research
The South African Scientific Committee for Antarctic
Research (SASCAR) coordinates research activities at
SANAE (the South African base on the Antarctic Conti-
nent), Marion and Gough Islands. The research activities
fall into three broad categories — the biological sciences,
the earth sciences and upper atmosphere physics.
During 1973 seal and ornithological research
programmes were commenced on Marion Island.
SASCAR has recognized the necessity of air support
for the continuation of the Earth Sciences Programme in
Antarctica, and negotiations are under way to obtain this.

Upper atmosphere physics

South African participation in the International Magneto-
sphere Study (IMS) was discussed at a meeting of the
South African National Committee for Geomagnetism,
Aeronomy and Space Sciences (SANCGASS) at which a
leading world authority, Prof. Juan Roederer, was present.
A consolidated upper atmosphere physics programme for
South Africa has since been formulated.

Meteorology

The CSIR has decided to contribute to the Global Atmos-
pheric Research Programme (GARP), a joint venture of
ICSU and the World Meteorological Organisation.

The CSIR'’s contribution will take the form of a yearly
subvention and an experiment in the southern Atlantic
and Indian Oceans making use of freely floating buoys
equipped with electronic instruments. Signals emitted by
the buoys are recorded by artificial satellites and re-
broadcast to surface stations, where they are processed to
yield information on air and sea temperatures and ocean
currents.

Environmental sciences
The National Programme for Environmental Sciences,
which endeavours to consolidate environmental research
inthe Republic, continued to expand during the past year.
During 1973 the Advisory Committee for Inland
Waters held a meeting at the Hendrik Verwoerd Dam,
devoted to the hydrobiology of the dam and the Orange
River. The Advisory Committee for Terrestrial Biology has
been planning and coordinating research on weeds, rare
and endangered plants and animals, effects of pesticides
on the environment, and ecosystems in general.

Geodynamics

The International Geodynamics Project (IGP), launched
by ICSU'’s Inter-Union Commission on Geodynamics, is a
global research programme on the dynamics and dynamic
history of the earth, with emphasis on deep-seated
foundations of geological phenomena.

During 1973, the South African Scientific Committee
for the International Union of Geological Sciences
(SACUGS) drew up a national programme of research
envisaged as a contribution to the IGP.

Conferences and symposia
During the year, seven industry-orientated symposia were
arranged on behalf of, or in collaboration with, CSIR insti-
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Sir Harold Thompson (centre), Professor of Physical Chemistry at Oxford
University, with Dr O G Malan of the NPRL (left), and Prof. C Leisegang, of
the University of Cape Town, at a spectroscopy symposium held at the
CSIR.

tutes or laboratories for specific industrial sectors. The
average attendance at these meetings was approximately
120 delegates, of which about 70 per cent were indus-
trialists.

In addition, two important international scientific
meetings were hosted in South Africa by Government
Departments and organized on their behalf by the CSIR,
namely: the Conference on Timber Utilization for the
International Union of Forest Research Organizations
(IUFRO) and the Kimberlite Conference for the Inter-
national Association of Geochemistry and Cosmo-
chemistry. These conferences attracted 85 and 110 over-
seas delegates respectively.

Visitors

Altogether 86 distinguished foreign visitors from coun-
tries as far afield as Taiwan, Jordan, Japan, Scandinavia,
Australia, most European countries and the Americas,
were received at Scientia during the year by members of
the Executive and Directors of Institutes.

Some 1200 scholars from high schools and approxi-
mately 400 other local visitors, including representatives
of many professions and students, visited the various
laboratories at Scientia and participated in group
programmes arranged for them by the Visitors' Office.
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The Technical Services Department (TSD) designs and
manufactures research equipment and renders essential
services such as graphic arts, transport and stores to the
national laboratories and institutes of the CSIR.

The Department also undertakes work on contract for
other bodies and industry if the work cannot be done any-
where else in the Republic. This service includes advice on
the optimization of machining and manufacturing tech-
niques. The Department maintains close liaison with over-
seas bodies that are active in this field such as the Produc-
tion Engineering Research Association (PERA) in the UK,
to avoid duplication of effort.

Services to the CSIR

The Technical Services Department assisted the CSIR'’s
research institutes with the design and/or manufacture of
various items of specialized equipment, afew of which are
mentioned below:

e Air filters and density meters

e Variable-depth sampling apparatus for brewing tanks
e Mobile laboratory for brewing technology research
e Steam generator

® Fluidic sensor for the dynamic measurement of
vehicle axle mass.

e Variometers

® Fibre glass rotor blades and parts for autogyro
e Wear resistance testing apparatus for flooring
e Universal dynamic rain-testing apparatus

e |on source

e De-airing vessel

®  Small-scale controlled rate bitumen sprayer

e Microphotometer

e Laser heads

e Fibre thickness measuring apparatus

e Optical scanning apparatus

® Measuring table and slit system for cyclotron
e Universal drive for isotope separator

Anew branch workshop was established atthe CSIR’s
Regional Office in Bellville, CP, to serve the National Insti-
tute for Water Research.
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Training of instrument makers

The rate at which apprentices are at present being trained
as scientific instrument makers to meet the requirements
of the CSIR and industry (on the average 15 qualify per
annum) is still inadequate and further expansion of the
facilities of the Training Centre for scientific instrument
makers is being considered.

Investigation, advice and development
Assistance that was rendered to industry on a contract
basis included the following:

e Feasibility studies in situ of low-cost automation sys-
tems for factories to improve product quality and in-
crease production at a relatively low capital cost.

® The development of a labour-intensive batch-
manufacturing technique for a border industry.

¢ Technical advice on problems associated with the
manufacture of printed circuit boards.

® |nvestigation of machining techniques (on conven-
tional and automatic machines) to establish the most
effective and most economical production methods.

® The design, development and manufacture of pre-
production models of equipment intended for batch
or mass production.

Pressing tools manufactured for a labour-intensive industry.




Design and manufacturing

Assistance with the design, development and manu-
facture of specialized equipment was provided to industry
and other organizations. A few of the more important
projects are mentioned below:

® Dust-sampling probes for a steel manufacturing
concern.

® Fermentation cabinet and micro bakery for the testing
of wheat varieties for the wheat industry.

® Pre-production models of mass meters for manufac-
turing industry.

® Insect traps and blood-sampling equipment for other
research establishments.

® Programming and numerically controlled machining
for statutory bodies and manufacturing industry.

Low-cost automation

One-day symposia on low-cost automation were success-
fully held in Durban, Port Elizabeth and Cape Town. About
170 delegates from industry attended the symposia.
Numerous requests for advice on the application of low-
cost automation emanated from the symposia and more
than twenty factories have since been visited to provide
advice in situ.

The number of applicants for the five basic coursesin
low-cost automation exceeded expectations and
consideration is being given to presenting three courses
at other centres (one in Natal and two in the Cape
Province) during 1974.

Numerical control

The Technical Services Department maintains active
interest in the rapidly developing field of numerically
controlled machining.

A practical course in numerical control was presented
by the Technical Services Department in collaboration
with the National Research Institute for Mathematical
Sciences. Such courses fulfil an important role in the
training of programmers for manufacturing industry
where a serious shortage of qualified programmers is
being experienced.

62 CSIR annual report 1973

This micro oven which was designed, developed and manufactured by the
Technical Services Department enables the wheat industry to conduct
baking tests with different wheat varieties.
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Director DR S.G. SHUTTLEWORTH

The Leather Industries Research Institute (LIRI), which
originated in the Chemistry Department of Rhodes
University, serves the hides and skins, wattle, tanning and
footwear industries with a total output of R208 million per
annum. It is governed by a Board of Control with five
members elected annually by the subscribers and three
members nominated by the CSIR, the Department of Agri-
culture, and Rhodes University. Technical direction is
provided by seven research committees covering all
aspects of the work and with members drawn from firms
in all the major manufacturing centres. It owes its success
largely to the close personal contact maintained with all its
subscribers.

Since its early beginnings in 1936, LIRI has main-
tained a balanced programme of fundamental and applied
research and has kept up a rate of publication in overseas
journals which has been remarkable considering the small
number of qualified staff. This received practical recogni-
tion this year in the invitation extended to the Director to
deliver the John Arthur Wilson Memorial Lecture at the
American Leather Chemists Association Convention in
Ottawa, on the subject Can the US leather industry survive
without research? The lecture was well received by the
400 delegates present, which is an indication of the kind of
contribution made by LIRI towards the overseas image of
South Africa.

Adoption by US and Canadian sole and harness
leather tanners of the Liritan No Effluent Process
increased the 1972 value of sales of wattle extractto these
countries by more than a million rand, and it is antici-
pated that the 1973 sales will show further substantial
increases.

Growing environmental pressures throughout the
world are challenging the existence of many tanneries,
and the South African Tanners Association has decided to
take the initiative in establishing an Environmental
Research Unit at LIRI which could attract financial
support from overseas, where LIRI leadership in solving
some aspects of these problems is already acknow-
ledged.

Hides and skins

The present internationally accepted preservation
method of saturating hides and skins with salt has created
an intractable effluent problem, both for curers and
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tanners, so that an urgent requirement for LIRI is the
development of alternative curing methods. Consider-
able progress has been made in this direction and,
although long-term preservation has not yet been
achieved, short-term cures are in sight which could be of
great assistance to local processors of skins and tanners
of hides. With the increasing world demand for part-
processed raw material which can be finished without
effluent problems, it is becoming a feasible proposition to
eliminate salt from our curing, thereby making re-use of
tannery effluent a practical target.

Protein research

The sophisticated protein research laboratory at LIRI has
continued to provide valuable information on the struc-
ture and properties of native collagen from hides and
skins. Publication of this work in overseas scientific
journals has aroused much interest from medical and
other research groups abroad, in view of the major role
played by collagen in cancer and certain arthritic
diseases.

Karakul pelts

The Institute has continued to assist the Karakul Board
with the physical testing and quality evaluation of Karakul
pelts in the course of field trials designed to rationalize
and improve curing practices. In recent studies, special
attention has been given to aspects of pelt preparation for

Examining worn shoes for causes of leather failure.
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curing in order to isolate the critical factors at the pre-
processed stage which affect final pelt quality. A
particular problem with delicate fur skins is the possibility
of latent damage which becomes apparent only after
marketing and dressing.

Alternative uses for wattle

In view of the declining world market for leather tanned
with vegetable tanning materials such as wattle extract,
LIRI has been asked by the wattle industry to carry out a
crash programme aimed at developing alternative
markets. In orderto speed up the large-scale use of wattle-
based adhesives, the industry has formed a company in
co-operation with a South African chipboard manu-
facturer.

Four successful adhesives have been developed and
increasing tonnages are being marketed.

Another successful avenue opened upis in the area of
soil stabilization, and already over 400 tons of a special
form of wattle extract have been sold for this purpose, with
prospects of very large markets arising from further
improvements.

Fundamental work on the composition of wattle
extract and the structure of the wattle tannins, has played
a major role in the development of these new markets.

Metal tannin complexes

Fundamental work on metal-tannin complexes, which
earned a Ph.D. degree for a LIRI staff member during the
past year, is finding practical application in several direc-
tions, including the use of wattle in ore flotation, the
development of wattle-based mud thinners for oil well
drilling, the use of wattle metal complexes for supplying
trace elements to plants, and the use of wattle metal
complexes for retannage of chrome leather.

Liritan sole leather process

All except one of the major US and Canadian vegetable
leather (sole and harness) tanners have partly or entirely
adopted the process developed by LIRI, with consequent
expansion of sales of South African wattle extract. The

Measuring the rub-fastness of a leather finish.

increasingly stringent standards for liquid and solid waste
disposal has made this a survival problem for many over-
seas tanneries, and there is much interestin LIRI's work in
this sphere.

Waste disposal problems of leather industries

South African tanners acknowledge the role played by
LIRI in assisting them to solve the problems associated
with their liquid and solid wastes. The approach has been,
firstly, to develop process modification to reduce these
wastes to a minimum and, secondly, to study methods of
purification and disposal. Three pilot plants are in
operation at present to investigate the use of surface
aerators to deal with the more difficult waste liquors, and
this investigation is being coupled with a microbiological
study to optimize the effectiveness of these plants.

Comfort grading of footwear

Using apparatus designed at LIRI to measure moisture
absorption and transmission under conditions similar to
the practical conditions of shoe wear, a survey has been
made of the ability of a wide range of upper and lining
combinations as well as insoles and hose to keep the
average foot free of liquid perspiration during normal
wear. This makes it possible to give a comfort and health
grading to footwear.

Training

LIRI has continued to make available to its industry the
accumulated store of technical knowledge through
correspondence courses in tanning and footwear tech-
nology as well as management and costing. Some of these
courses are used as the basis for training of footwear
factory supervisors and managers in 23 overseas
countries.
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Apparatus used for electrophoresis of fish muscle proteins on polyacryl-
amide rods.

Director DR R.J. NACHENIUS

The Fishing Industry Research Institute (FIRI) is affiliated
to the University of Cape Town and is located on the
university campus.

FIRI is financed by voluntary contributions from the
fishing industry, and subsidized by the CSIR. Firms with
an indirect interest in the fishing industry can become
associate members of FIRI. The total annual income of the
institute is currently about R233 000.

The affairs of the Institute are governed by a Board of
Control representing the fishing industry, the CSIR, the
Minister of Economic Affairs, and the universities of Cape
Town and Stellenbosch. Its research programme is
planned and executed in consultation with committees
comprising the leading technical personnel of the inshore
and the white fish industries.

The primary function of the Institute is to conduct
fundamental and applied research for the fishing industry.
This involves various products and processes, viz. chilled
and frozen white fish, salting, smoking and drying, frozen
whole rock lobster and rock lobster tails, canned pilchards
and mackerel, fish meal, fish oil, etc.

The Institute also acts as technical adviser to the
industry in matters concerning effluent clarification,
odour control, the testing of packaging materials, the
purification of processing water, etc. Collaboration with
international organizations such as the International
Association of Fish Meal Manufacturers and the Inter-
national Institute of Refrigeration ensures that the
industry remains abreast of progress in all fields of fish
processing.

More edible fish
To keep pace with population increases and in view of the
limited stocks of the types of fish eaten traditionally, the
Institute is constantly testing processes to utilize fish
normally considered inedible.

In the year under review various lightly and heavily
salted products were prepared from pilchards, which can
be stored either chilled or at room temperature.
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Electrophorograms of muscle proteins from different types of fish.

Alternatively an attractive canned jellied loaf can be made
from minced fish of the same species. For the first time
work was done on the processing of river eel, and
excellent smoked and canned products were developed. If
sufficient quantities can be obtained, this fish could
become an important luxury food item.

Milk substitutes

There is an increasing demand for suitable substitutes for
feeding calves when milk powder is in short supply. Trash
fish of the white fish industry proved a suitable raw
material in the preparation of a milk substitute by enzyme
hydrolysis. By this process, 1 500 g of minced fish frames
yielded about 150 g of dried soluble powder with a protein
content of almost 90 per cent, and about 60 g of an
insoluble protein-rich residue. The two components
combined have an outstanding protein quality. Although
the insoluble material will probably be used only in animal
feeds, it is possible that the acceptable white soluble
hydrolysate may also find a market in the pharmaceutical
industry.

Experiments are also being carried out on deminera-
lised stickwater to provide a base for another variety of
milk substitute. Encouraging preliminary results have
been obtained with the de-salting of stickwater by ultra-
filtration and electrodialysis.

Effluent clarification

At present clarification of fish factory effluentis one of the
major research projects of the Institute. Extensive field
work was undertaken in testing a pilot sedimentation and
flotation tank erected first at St. Helena Bay and then at
Walvis Bay. It was shown that by physical treatment only,
over 80 per cent of the oil and about 60 per cent of the
suspended matter in the effluent could be recovered,
while the chemical oxygen demand was reduced by an
average of 60 per cent.

Work on the precipitation of the soluble protein in the
effluent by flocculation and sedimentation has been
pended, as the return to the sea of the chemically treated
water conflicts with the provisions of the Sea Fisheries
Act. As an alternative, experiments are in progress to
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determine the economic feasibility of breaking down the
organics by anaerobic digestion. In view of the extremely
high rate of natural digestion of fish material in the sea,
there is reason to believe that this form of secondary treat-
ment may provide a solution to an otherwise intractable
problem

Identification of fish species

A need exists in commerce and industry as well as in
research for a means of distinguishing between fish
species, in both raw flesh and processed products. Sets of
electrophorograms on polyacrylamide gels prepared from
the water extracts of fish muscle have been compiled, and
have been used e.g. to distinguish between Merluccius
capensis and M. paradoxus, two closely related species of
hake caught in South African waters.

Itis also intended to follow changes in the physiologi-
cal condition and organoleptic qualities of rock lobster
tails by electrophoresis. Its application to the identifi-
cation of processed fish products, e.g. fish meal made
from different species, is more difficult, but progress has
been made in adapting the technique to this purpose.

Processing of lantern fish

Lantern fish (Lampanyctodes hectoris) which has been
landed in increasing quantities in South Africa since 1969,
had not been in evidence before and is not commercially
exploited anywhere else in the world. Its protein has a high
nutritional value, but while it can be readily cooked,
pressed and dried in the conventional manner the fish
meal produced has an exceptionally high fat content. This
may partially be due to an unusually high oil content of the
raw fish — at times over 45 per cent on a dry basis — but
indications are that the cooked fish is also inherently more
difficult to press.

Fish meal with a lower fat content can be made if the
cooked fish is centrifugally de-oiled instead of pressed,
but factories are loath to install the costly equipment
required for this purpose in the absence of evidence that
the lantern fish will remain available in commercial quan-
tities. Moreover, fish meal with a high fat content is not
unacceptable to the trade, although it may aggravate the
tainting problem if incorporated at high levels in the diets
of chickens and pigs.

Lantern fish (Lampanyctodes hectoris).

Measurement of protein quality

A chicken feeding facility to measure the nutritional value,
generally expressed as net protein utilization (NPU), of
fish meal and related products has been established at the
Institute. This unit has been used to determine, inter alia,
the energy value of soapstock in poultry diets, the toxicity
of ethoxyquin, the effect of formaldehyde treatment of raw
fish and changes in the protein quality of fish meal during
extended storage.

At the same time work is proceeding on the evalu-
ation of certain chemical and microbiological tests that
identify specific aspects of protein quality. For instance, a
collaborative test with laboratories in the UK, Denmark
and Norway has yielded valuable information on the value
of the dye-binding test as an alternative to the time-
consuming Carpenter method of measuring available
FDNB lysine. The Institute has independently studied the
chemistry of dye-binding and a modification of the recom-
mended technique was shown to provide a more
significant correlation with the lysine content of fish meal.

Analytical methods

The Institute is continually reviewing the methods used in
its research work to increase accuracy and save time. For
example, the Kjeldahl analysis is being adapted to recover
total nitrogen. As a member of the International Associ-
ation of Fish Meal Manufacturers, the Institute is also
participating in collaborative tests with overseas labora-
tories to standardize a number of analytical methods such
as pepsin digestibility and FDNB lysine. Similarly,
information is being exchanged on tolerances of precision
and accuracy for analytical methods in common use in the
fish meal trade. In the absence of agreed tolerances,
misunderstandings can arise in the interpretation of
routine and research analytical data.

The fishing factories’ requirements for analytical
methods have also to be considered. Generally, factory
tests need to be rapid and inexpensive rather than
accurate. A useful method, requiring no more than 15
minutes, for estimating the protein content of fish meal
was recently developed at the Institute. It is based on the
fact that for a constant fat and moisture content, the ash
and protein content of the product are inversely propor-
tional. Hence, by rapidly ashing the sample a fair
indication of its protein content can be obtained.

CSIR annual report 1973 67



Plant for small-scale fish meal production on board trawlers.

Objective quality indices

Claims are sometimes made that an excess of certain
chemical compounds or micro-organisms in processed
fish is indicative of poor condition of the raw material, or
poor process control. A survey is in progress to assess the
value of these so-called quality criteria. This has involved
inter alia the determination of free fatty acids, total volatile
acids, total volatile bases, and trimethylamine in fish meal
made from raw fish. The information thus gained will be
used to assess the validity of any complaints received in
future, and to assess the compliance or otherwise of fish
products with the quality standards laid down by the
South African Bureau of Standards and public health
authorities.

Director DR M. MATIC

The Sugar Milling Research Institute (SMRI) is the central
scientific organization for research into the manufac-
turing problems of the South African sugar industry. It was
established in 1949 jointly by the South African Sugar
Millers’ Association Limited (SASMAL), the CSIR and the
University of Natal, on whose campus it is situated in
Durban. It is financed by SASMAL and the CSIR.

Eleven sugar factories in Swaziland, Rhodesia,
Malawi and Mozambique are affiliated members of the
Institute.

The main functions of the Institute are:

®* Research: Study of the fundamental aspects of
processes such as milling, diffusion, juice clari-
fication, crystallization of sugar and the utilization of
by-products; the raising of steam and power and engi-
neering aspects of the design and performance of
mills, carriers, evaporators and vacuum pans.

e Service: Advisory work, troubleshooting, analysis of
sugar — particularly sugar for export — and statis-
tical compilation of manufacturing data for the sugar
industry.

® Training: A three-year full-time course in sugar tech-
nology is offered in conjunction with the Natal
College for Advanced Technical Education. The cost
of the course is borne by SASMAL and while following
the course students are employed by the Institute.

(The sugar cane growers have their own research station
at Mount Edgecombe, Natal, where the culitvation of
sugar is studied.)
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Diffuser evaluation
Work was continued this year with attempts to evaluate
the performance of a diffuser independently of the re-
mainder of the extraction tandem. Utilizing the concept
of ‘difficult’ or ‘bound’ sucrose, a standardized method has
been developed whereby the ‘easy’ sucrose is removed by
a washing process and the analysis may be considered as
analogous to the determination of displaceability index.
A wide degree of scatter has been obtained for all
parameters calculated and all parameters have shown a
strong dependence on sucrose concentration. The
average results obtained, however, show that a diffuserin
South Africa in comparison with a typical 6-mill tandem
may be considered as equivalent to 2 to 2,5 mills, while if
the improved extraction efficiency of the dewatering mills
is taken into account, it may be equated to 3 mills.

Suspended matter in mixed juice

In order to improve the accuracy of the milling mass
balance it was agreed that a correction should be made for
suspended matter in mixed juice. The method for this
determination used in South Africa includes a filtration
step and fears were expressed that this procedure was
too time-consuming for routine use. Accordingly the
possibility of substituting a centrifugation method for the
existing one was investigated.

The crucial error in the mass balance is that the juice
is weighed with suspended matter present, but is analysed
after it has been removed. Thus there is a gravimetric error
in the tons pol as calculated exactly equal to weight of sus-
pended matter present. For this reason it was decided that
the method of analysis should be based on a gravimetric
result rather than a simple estimation of the volume of
sediment in a centrifuge tube. This in turn necessitated
double centrifuging of each sample in order to include a
washing stage.

Results obtained when using a Martin Christ Junior
laboratory centrifuge capable of speeds up to 3500 rpm
were unfavourable. Subsequent work was carried out with
a Beckman ultra-centrifuge, using speeds of 15000-
20 000 rpm, with spinning times of 30-60 minutes. Under
these conditions it has been found that very good agree-
ment between centrifuging and filtering can be obtained,
except where juice has deteriorated in which case centri-
fuging appears to give correct results while filtration gives
very inflated results.

Although it was possible to treat eight samples
simultaneously in the centrifuge the total analytical time



was not significantly reduced. Furthermore, the expense
involved in providing all Central Board laboratories with
high speed centrifuges would be excessive, and it has
been recommended that the filtration method be retained
as the routine one.

Inversion of sucrose

An attempt was made to determine the amount of sucrose
inversion in cane juice at elevated temperatures and at
different pH values by using a uniformly labelled “C-
sucrose. The radioactive unhydrolysed sucrose as
separated from U-"C-glucose and U-""C-fructose formed
by paper chromatography and the respective amounts of
radioactive materials were determined by scintillation
counting.

Three methods of counting the radioactivity in the
sugar spots have been examined.

First, the paper containing the sugar spot was cut into
small pieces, weighed, suspended in scintillation liquid
and counted. Sugar-locating sprays could not be used on
the paper before counting as quenching occurred and
erratic recoveries resulted. The initial poor agreement
between consecutive counts and between counts made
on the same sample on following days was improved by
stirring the paper in the scintillation liquid and then centri-
fuging. The counts of the blanks increased with increase
in quantity of paper taken and this increase was not due to
random scatter. This variation in the count of the blank is
very significant due to the relatively low count of all the
samples used. Recoveries (as determined by the number
of counts obtained) of the invert and sucrose spots ranged
from 79,8 to 98,5 per cent with fair agreement between
individual invert and sucrose values in any single deter-
mination.

Second, paper containing radioactive sucrose or
invert was calcined and the radioactive CO, formed was
absorbed into the scintillation liquid and counted. The
percentage recoveries were far too erratic and the method
was not further investigated.

Third, optimum conditions were determined for the
elution of the radioactive sugars from the paper, using
water, and the sugar was counted by removing the water in
vacuo and dissolving the residue in scintillation liquid.
The percentage recoveries ranged from 94,1 to 105,5 per
cent, quantitatively a better result than that obtained by
the first method but still far from satisfactory.

It would appear from these experiments thata greater
amount of labelled sucrose than originally proposed must
be added to a reaction mixture if the required accuracy is
to be obtained in a reasonable counting time.

Filtering quality of raw sugar

The investigation of the filtering quality of raw sugar, as
measured by its filter performance during the carbonata-
tion refining process, is continuing. Of the various impuri-
ties present in raw sugar, insoluble suspended matter and
starch are most common. The absolute and relative
influence of these two factors on the filterability of raw
sugar, which has been carbonatated under steady state
conditions, has been determined.

The suspended matter content of raw sugar was
varied by removal of particles, selectively by size, using
membrane filters. Raw sugar solutions, prior to under-
going carbonatation, were filtered to remove suspended
particles down to 0,20 um in diameter. Likewise, the starch
content of the sugar was also varied by either the addition
of suitably treated potato starch (up to 500 ppm) or by
enzyme hydrolysis. After laboratory processing the
carbonatation liquor was filtered at constant pressure and
a ‘filterability index’ was assigned to the sugar.

The results of this investigation show that, with
reference to raw sugar filtering quality, starch content
has far more effect on filtration rates than insoluble sus-
pended matter content. For example, in one sugar sample
studied, it was possible to achieve an increase in filter-
ability index of ten units by lowering the starch content
from 200 ppm to 130 ppm, whereas in order to create the
same degree of improvementin filtering quality it required
removal from the raw sugar liquor of all matter largerthan
0,7 um in size.

The fundamental importance of starch in the
carbonatation process has led to a study of the
mechanism of starch interference in the formation and
growth of carbonate particles. This study has thrown
much light on why the results of the CSR filterability test
(and other similar filterability tests) have failed to give as
high reliability as refinery filtration data. An average raw
sugar has a starch content which is high enough to influ-
ence refining filterability. Only in exceptional cases when
the suspended matter content is extremely high would
one expect the effect of starch to be swamped. However,
on examination of the role played by starch in the CSR
test, no interaction of starch and filter aid was recorded.
There is no removal of starch during the test, no
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adsorption on the filter aid and no change in surface
charge characteristics of the filter aid before and after the
test. In fact, starch is incapable of influencing test data
even at starch concentrations as high as 400 ppm.
However, the CSR test may still show high reliability
compared with refinery data when used to assess raw
sugar with high suspended matter content and very low
starch content. It appears to be a fair measure of the
amount of insoluble suspended matter present in the
sugar.

Director DR D.A. WILLIAMS-WYNN

The South African Paint Research Institute (SAPRI) is
situated on the campus of the University of Natal, Durban,
and has close links with the university. its subscribers
include all the main South African paint manufacturers,
raw material suppliers and some large-scale paint users.
Their subscriptions, if guaranteed for five years, are
matched by an equal grant from the CSIR.

Part of the Institute’s work is investigation of paint
manufacturing problems and the study of the failure and
improvement of protective coatings used in South Africa’s
rigorous climatic conditions. Long-term studies are
initiated by a Research Advisory Panel which includes
representatives of member firms, the University of Natal,
the Corrosion Group of the National Chemical Research
Laboratory and the Organic Materials Division of the
National Building Research Institute.

The Institute undertakes research into analytical
methods and specialized analyses, particularly where the
cost of the apparatus would be uneconomical for
individual members. A well-stocked library is available to
subscribers, and technical reports and abstracts of pub-
lished papers on surface-coating are issued.

Facilities are provided for studies of paint films under
outdoor and accelerated weathering conditions, and asea
raft is used for assessing the effectiveness of marine
paints and anti-fouling compositions.

Instruments are made and repaired in the Institute’s
workshop, not only for the use of the testing and research
staff, but also for subscriber firms, for use in their own
laboratories.

Degradation of mature paint films

A new research programme is investigating the effect of
modification of present curing mechanisms in
diminishing the degradative reactions in the life of a paint
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A tropical test cabinet constructed at SAPRI, for evaluating fungicides in
emulsion paints.

film. Therole of driers and the choice of the curing system,
as well as the incorporation into the medium of com-
pounds which prevent degradation, are being studied.
Linked with this is a study of general radiation curing
which is being pursued with the help of the Atomic Energy
Board.

Assessment of fungicides

The Institute is continuing its work on the selection and
testing of fuhgicides and bactericides for use in emulsion
paints. The laboratory evaluation has progressed well, but
the choice of exterior exposure sites and substrata for
field tests is proving to be difficult.

Preliminary work has shown that only very small
differences in behaviour with respect to mould growth and
in-can stability can be attributed to variations in binder
composition and the choice of type and amount of biocide
is of major importance. It is proposed to investigate at a
later date the possibility that certain pigments may have
biocidal or biostatic effects. Present studies are confined
to systems with inert pigments.

Identification of raw materials and paint products

New infra-red equipment has been installed in the labora-
tories and will facilitate the work of the enquiry section
with improvement in the service to members. At the same
time, the pure research programme will benefit. These
instruments, together with the equipment for gas-liquid
chromatography, and other existing sophisticated instru-
mentation, enable the Institute to identify and determine
most of the raw materials and products of the paint
industry. Moreover, the close association with the Univer-
sity of Natal means that expensive equipment such as that
for nuclear magnetic resonance and mass spectrometry,
and also computer facilities, are available if needed.

Quantitative determination of rosin in alkyd resins

Although large quantities of rosin in coatings may be
undersirable, small amounts have no adverse effects on
the properties of the film. The presence of rosin is easy to
detect, but the quantitative determination of rosin in alkyd
resins has not been possible. Consequently tall oil with
low rosin content, from which good alkyd resins can be
manufactured, cannot be used for many purposes.



s - Byl . e
L e

An example of delamination in epoxy tar coatings, which often occurs
without apparent reason.
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The ASTM method for determining rosin acids has
been assessed and modified for measuring the amount of
rosin present in alkyd resins. The modified procedure
always gives results which are too high, but it could be
used for setting a limit for rosin in a specification for an
alkyd.

Inter-coat adhesion failures

In certain paint systems inter-coat adhesion failures are
inexplicably frequent especially in some epoxy tar
coatings. A wide variety of formulations have been studied
to test the theory that delamination of epoxy tarisduetoa
layer of material on the first coat formed by reaction
between the amine curing agentand carbon dioxide inthe
atmosphere. This has been noted as a water-soluble
reaction product appearing in the form of a bloom, and is
possibly one of the reasons for the declining use overseas
of simple aliphatic amines in the unmodified form as
curing agents for epoxy resins. In addition, the compo-
nents of the tars used in these formulations may contri-
bute significantly to the problem. These factors are under
investigation.
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BALANCE SHEET

as at 31 March 1973

Statement No. 1
Council for Scientific and Industrial Research

General Fund Building Fund 1973 1972
R R R R
ACCUMULATED FUND
Balance — 31.3.72 25797:677,51 15 626 138,31 45 867 267,21 41 423 816
Inter-fund transfers . {—)327 000,00 327 000,00
SUB-TOTAL 25 470 677,51 15953 138,31
CAPITAL RECEIPTS
Parliamentary Grants:
CSIR . 1 240 700,00 1 000 000,00
Grants 30 100,00
Contributions:
CSIR 13 500,00
Grants 322324
Interest 202 404,07
Sale of assets written off:
CSIR . 28 349,74
Grants = -
Investigations and services 528 515,49 802 377,30
SUB-TOTAL 1844 388,47 2 004 781,37
ADD:
Excess income § 868 492,10
Physical assets acquired 83,33
2712 963,90
LESS:
Physical assets relinquished 858,00
Cost of assets written off:
CSIR! . 257 079,35
Grants 16356,563
SUB-TOTAL . 2 438 670,02 2 004 781,37
£ 3
TOTAL 27 909 347,53 17 957 919,68 45 867 267,21 41 423816
Current liabilities
Advances for investigations and
services . . . . . . 999 257,87 798 981
Sundry creditors and credit
balances 1 604 635,43 1 609 261
TOTAL R2 603 893,30 2 408 242
GRAND TOTAL R48 471 160,51 43832058
Notes — * Contractual obligations against the General and

Buiiding Fund as at 31st March, 1973 were R1 231 351

and R847 347 respectively. (Sgd.) C.w.d.M. Brink, President
@ Value of assets transferred: To . Medical Research Council
R858,00. From: Namib Desert Research Association R40,00; {Sgd.) J.H. Visagie, Secretary/Treasurer

National Council and Research Board R32,93; African Steel

Manufacturers R10,40. PRETORIA 3.8.73.
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1972/1973

Nett Additions

Phys. assets

Grants CSIR Written off transferred ¢ 1973 1972
R R R R R R

FIXED ASSETS (at cost)
Land and buildings . 2 090 854,63 17273048,35 15182194

SUB-TOTAL . 2090 854,63 17273048,35 15182 194
Laboratory and workshop 858,00 (—)

equipment 94 567,89 1879875560 194 605,26(—) 3293 2123907794 19460 065
Furniture, fittings and

office equipment 295,33 159 949,95 20611,10{—) 50,40 140503520 1265 350
Vehicles and cycles 400,00 120 531,35 55 016,16(—) 885 763,09 819 848
Books and journals 456,80 149 109,21 3 203,36(—) 126450579 1118143
Prefabricated structures 1 597,25 16 982,08 15 385
Shares in S A Inventions

Development Corporation . 60 000,00 200 000,00 140 000
Stores stock 30 483,35 491 176,84 460 693

SUB-TOTAL . 95 720,02 2 401 546,61 273 435,88(—) 774,67(—) 25502 540,94 23279 484

TOTAL 95 720,02 4492401,24 273 435,88(—) 774,67(-) 42 775 589,29 38461678
Current assets
Saleable stock : 68 410,62 81 488
Sundry debtors and debit

balances ) 1444 624,83 1337891
Advances and deposits:

Research grants . 461 272,25

Other B Wl X 344 468,61 805 740,86 930 046
Investments . 3167946,74 2719543
Cash:

At S A Reserve Bank 142 902,91

Petty cash imprests 65 945,26 208 848,17 301 412

TOTAL R5695571,22 5370 380

GRAND TOTAL R48 471 160,51 43832 058

The above Balance Sheet has been audited in accordance with the provisions
of section 56 of the Exchequer and Audit Act, No. 23 of 1956,as read with
section 14(1) of the Scientific Council Act, No. 32 of 1962, and | certify
that it is a true and fair view of the accounts of the Council for Scientific
and Industrial Research.
PRETORIA (Sgd.} F.G. Barrie
2461973 Controller and Auditor-General
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OPERATING ACCOUNT

for the year ended 31 March 1973

Statement No. 2

Council for Scientific and Industrial Research

1972/73
Expenditure Grants CSIR Total 1971/72
R R R R

Salaries, wages and allowances 87 052,55 16 137 808,71 16 224 861,26 15 143 183
Consumable stores and services . 15 347,83 6 078 765,87 6094 113,70 5117 016
Subsistence and transport . 11 636,53 921 933,08 933 569,61 738 993
General expenses . . . . . . 6 949,79 2224 697,12 2231 646,91 2 626 673
Subsidies: Research by Industry - 356 417,92 366 417,92 873 953
Grants 990 371,14 - 990 371,14 326 111

SUB-TOTAL 1111 357,84 25719 622,70 26 830 980,54 24 825 929
LESS:

Income for internal services 4 566,70 3115 285,38 3119 852,08 3101 674

SUB-TOTAL . 1106791,14 22 604 337,32 23711 128,46 21724 255
Balance transferred to Accumulated Fund 108 782,44 759 709,66 868 492,10 716 711

TOTAL . R1215 573,58 23 364 046,98 24 579 620,56 22 440 966
PRETORIA
3.8.73 (Sad.) C v.d.M. Brink, President
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1972/73

Income Grants CSIR Total 1971/72
R R R R
arliamentary grant . 1213 900,00 12 495 300,00 13709 200,00 12 597 500
nvestigations and services . - - 9 985 660,27 9 985 660,27 8 891784
ontributions to CSIR projects . - 661 203,44 661 203,44 879 140
ublications 1 673,58 2021258 21 886,16 16 948
undry . - 201 670,69 201 670,69 b5 594
HOTAL - R1215573,58 23 364 046,98 24 579 620,56 22 440 966

(Sqd.)

J.H. Visagie, Secretary/Treasurer
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CSIR BUDGET

1973/74

Statement No. 3

AL OPERATING EXPENDITURE

ACTIVITIES
EXPENDITURE FUNDS
Direct Awards Amount Parlia- Recoverable
running and internally mentary expendi- 1
Salaries expenses subsidies recovered Total grant ture
R R R R R R R
CSIR laboratories
and departments 19 947 881 10 428 163 3414331 26961 713 14 303 150 12 658 563
Grants and
subsidies . 239 520 143 336 1817 864 77 400 2123 320 1984 600 138 720 -
Total . 20187 401 10 571 499 1817 864 3491 731 29085033 16 287 750 12 797 283
]
B. CAPITAL EXPENDITURE
ACTIVITIES EXPENDITURE FUNDS
Furniture/
Technical Office Parlia- Recover-
Books/ equip- equip- Stores mentary able ex-
Journals ment ment Vehicles Stock Buildings Total grant penditure
R R R R R R R R
CSIR laborato- L2
ries and
departments . . 114255 1651430 113 345 80 220 50 000 1 000 000 3009 250 2 307 550 701 700
Grants to univer-
sities etc. . . . 1 000 72172 378 - - 73550 73 550 -
Total . . . 115255 1723602 113728 80 220 50 000 1 000 000 3082 800 2 381 100 701 700
GRAND TOTALS A &B 32167833 18668850 13498983

vi CSIR annual report 1973




National Chemical
Laboratory

Albrecht, C.F. & Van Zyl, M. A comparative
study of the protein component of ribonucleo-
protein particles isolated from rat liver and
hepatoma nuclei. Exp/ Cell Res., vol. 76,
1973, pp. 8-14.

Bekker, P.v.Z., Louw, W.J. & Robb, W. An
investigation into the mechanisms of the sub-
stitution reactions by ethylenediamine and
diethylenetriamine in tetrachlorogold{l11}.
Inorg. chim. Acta, vol, 6,1972, pp. 564-5686.

Bull, J.R. & Tuinman, A. Steroidal analogues
of unnatural configuration - VI, Total syn-
thesis of 1703-hydroxy-9-methyl-9f3, 10a-oestr-
4-en-3-one, a novel retrotestosterone isomer.
Tetrahedron, vol. 29,1973, pp. 1101-1107.
Chalmers, A.A. & Pachler, K.G.R. 130 and
H nuclear magnetic resonance spectra of

quinoline in the presence of lanthanide shift
reagents. Tetrahedron Lett., no. 39, 1972,
pp. 4033-4034.

Daiber, K.H., Malherbe, L. & Novellie, L.
Sorghum malting and brewing studies. Part
22: The modification of sorghum malt,
Brauwissenschaft, vol. 26,1973, pp. 220-225
& 248-251.

Dijkstra, J. & Weide, Suzanne 8. Changes in
chromatin caused by aminoazo compounds.
Expl Cell Res., vol. 72,1972, pp. 345-353.

Gilchrist, F.M.C. & Schwartz, H.M. Microbio-
logy of the rumen in relation to the nutrition
and physiology of the animal. South African
Journal of Animal Science, vol. 2, 1972,

pp. 161-167.

Haines, L.M. & Singleton, E. Cationic com-
plexes of iridium(l} containing phosphites,
phosphines, or arsines as ligands. J. chem.
Soc. Dalton, 1972, pp. 1891-1896.

Hall, R.H., Jordaan, A. & Lourens, G.J.
Reaction of chlorosulphonyl isocyanate with
unsaturated sugars. J. chem. Soc. Perkin I,
1973, pp. 38-44.

SELECTED PUBLICATIONS

Research Langenegger, E.E. & Callaghan, B.G. Use of

an empirical potential shift technique for pre-
dicting dezincification rates of af-brasses in
chloride media. Corrosion, vol. 28, 1972,
pp. 245-254,

Pachler, K.G.R. The dependence of vicinal
proton-proton coupling constants on dihedral
angle and substituents. J. chem. Soc. Perkin
11,1972, pp. 1936-1940.

Reimann, R.H. & Singleton, E. Reactions of
metal carbonyls. Part Ill. Stericand stereo-
chemical limitations of higher substitution of
manganese carbonyl bromide, J, chem. Soc.
Dalfton, 1973, pp. 841-846.

Steyn, P.S. The structures of five diketopiper-
azines from Aspergillus ustus. Tetrahedron,
vol. 29,1973, pp. 107-120.

Strelow, F.W.E. & Boshoff, M.D. Selective
separation of thorium from rare earths, zir-
conium and other elements by cation exchange
chromatography in hydrobromic acid media.
Analytica chim. Acta, vol. 62,1972,

pp. 351-359.

Strelow, FW.E. & Victor, A.H. Selective
separation of copper from other elements by
cation-exchange chromatography in hydro-
chloric acid-acetone media. Analytica chim.
Acta, vol. 59, 1972, pp. 389-396.

Stroud, SW., Hoog, J.M.C. & Bieler, EU. A
simple method for the extraction and purifica-
tion of human growth hormone and assay by
paper chromatography. J. cfin. Endocr. Metab.,
1973. (Accepted for publication.)

Strydom, D.J. Snake venom toxins. Structure-
function relationships and phylogenetics.
Comp. Biocher1. Physiol., vol. 44B, 1973,

pp. 269-281.

Swart, L.S. Homology in the amino acid
sequences of the high-sulphur proteins from
wool. Nature New Biology, vol. 243, 1973,
pp. 27-29,

Van der Walt, S.J. Studies on puff adder
(Bitis arietans) venom, |V, Association of
protease A. Hoppe-Seyler's Z. physiol. Chem.,
vol. 3563, 1972, pp. 1217-1227.

National Physical Research

Laboratory

Bangert, H., Theron, E. & Eigner, G. Design
of laser mirrors for intermediate reflectances.
Opt. Commun., vol. 6, 1972, p. 399.

Beaumont, P.B.* & Vogel, J.C. Ona new
radiocarbon chronology for Africa south of
the equator, Part 1. African Studies Quarterly
Journal, vol, 31,1972, p. 65.

Burger, J.F., Van der Merwe, G.J.J., Van Zyl,
B.G. & Joffe, L. Measurement of sound
intensity applied to the determination of
radiated sound power. J. acoust. Soc. Am.,
vol. 53, 1973, p. 1167.

Dicks, L.A. & Van Rooyen, E. The use of
Fourier transform techniques in the analysis
of photo-electrically scanned double star
images. Astrophysics and Space Science
Journal, vol, 12, 1973, p. 241.

Fink, W. DC Bias suppression in diffraction
patterns. Opt. Commun., vol.5,1972, p. 301.

Fourie, J.T. & Dent, N.C.G.* The soft sur-
face effect in deformed a-phase Cu - 5,8 at
% Al. Acta metall., vaol. 20, no. 11, 1972,
p. 1291.

Gafner, G., Herbstein, F.H." & Lee, C.M.
Derivation of van der Waals radii from known
crystal structures. Acta crystallogr.,

vol. A28,1972, p. 422.

Hengstberger, F. & Turner, R. Standard
radiation sources and detectors; their use in
highest precision light measurements, Part |:
Standard radiation sources. Pwr P/, vol. 14,
no. 11,1972, p.67.

Heyman, G. & Cronje, P.M. The excitation
of 84Ni by the 65Cu (t, @) reaction.
Nucl, Phys., vol, A193, 1972, p. 3567.

Human, H.G.C. The combined hollow
cathode and high frequency discharge as
excitation source for atomic fluorescence
spectrometry. Spectrochim. Acta,

val. 27B, no. 7, 1972, p. 301.
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Jager, H. & Coetzee, J.H.J. The elimina-
tion of inter-element effects in the spectro-
metric analysis of gold by glow discharge
excitation, JI. S.Afr. chem. Inst., vol. 25,
1972, p. 103,

Jaros, G.G.,‘ Murphy, R.J. & Meyer, B.J.*

A study by the scanning and transmission
electron microscope of cerebral hemisphere
cells cultivated jn vitro. Proceedings of the
South African Electron Miscroscopy Society,
vol.2,1972, p. 41.

Kidder, R.E. The location of lightning flashes
at ranges less than 100 km. J, atmos. terr.
Phys,, vol. 35,1972, p. 283.

Kok, C.J. Spectral irradiance of daylight at
Pretoria. Br. J. appl. Phys., vol. 5, 1972,
p. 1513,

Kok, C.J. Measurement of the spectral reflec-
tance and colorimetric properties of small
samples. Trans. 8. Afr. Inst. elect. Engrs.,
vol, 64, 1973, p. 6.

Mills, S.J., Cowley, A.A. & Rautenbach, W.L.
Energy spectra of cyclotron-generated fast
neutron beams of interest to radiotherapy.
Proceedings of the First Symposium on Neutron
Dosimetry in Biology and Medicine, Miinchen,
1972, Edited by G. Burger, H. Schraube and
H.G. Ebert (EURATOM, Luxembourg), vol. |1,
1972, p. 797.

Molleson, T.1., Oakley, K.P.. & Vogel, J.C.
The antiquity of the human footprints of Tana
della Basura. Journal of Human Evolution,
vol, 1, 1972, p. 467.

Oosthuyzen, E.J." & Burger, A.J. The suitability
of apatite as an age indicator by the uranium-
lead isotope method, Earthand Planetary Science
Letters, vol. 18, 1973, p. 29.

Pistorius, CW.F.T. Crystallography and dis-
order of the high-pressure phases of KNOz.
High Temperatures, High Pressures, vol. 4,
1972, p. 77.

Richter, P.W. & Pistorius, CW.F.T. The system
Hg-Tl to high pressures. Acta meta/l., vol. 21,
1973, p. 391.

Roos, D.v.d.S. A giant hailstone from Kansas
in free-fall. Journal of Applied Meteorology,
vol. 11,1972, p. 1008.

Sadie, F.G., Biiger, P.A. & Malan, 0.G.
Continuous-wave overtone bands in a CS..-OQ
chemical laser. J. appl. Phys., vol. 43,
1972, p. 2906.

2

Smit, J.A., Myburgh, J.A.. & Neirinckx, R.D.
Specific immuno-suppression in vitro by means
of At-211 labelled antigens. Clinical and
Experimental Immunology, vol, 14,1973,

p. 107,
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Strasheim, A., Jackson, P.F.S., Coetzee, J.H.J.,
Strelow, FW.E.” Wybenga, F.T., Gricius, A.J.,
Kokot, M.L. & Scott, R.H. Analysis of lunar

samples 14163, 14259 and 14321 with isotopic

data for 7Li/BLi. Proceedings of the 3rd Lunar
Science Conference, Houston, Texas, Supplement

3. In: Geochim cosmochim. Acta, vol. 2,
1972, p. 1337.

Van der Piepen, H. & Schroeder, WW., Electrode

erosion in gas jet guided spark discharges.
Journal of Physics. D: Applied Physics, vol. 5,
1972, p. 2190.

Magnetic Observatory

Currie, R.G. Geomagnetic line-spectra —
2to 70 years. Astrophysics and Space
Science Journal, vol. 21, 1973, pp. 425-438.

Currie, R.G. Fine structure in the sunspot
spectrum — 2 to 70 years. Astrophysicsand
Space Science Journal, vol, 20,1973,

pp. 509-518.

Currie, R.G. The ~ 60 year spectral line in
length of day fluctuations. S.Afr. J. Sci.,
vol. 69, 1973, pp. 180-182.

Currie, R.G. The ~ 60 year line in the geo-
magnetic and length of day spectrums. Paper
presented at IAGA Assembly, Kyoto, Sept.
1973.

Currie, R.G. Maximum entropy spectrum of
solar and lunar magnetic variations at Her-
manus. Paper presented at IAGA Assembly,
Kyoto, Sept. 1973.

Currie, R.G. & Van Wijk, AM. K-index
measurements by computer. Paper presented
at lAGA Assembly, Kyoto, Sept. 1973.

Scheepers, G.L.M. Latitudinal and seasonal
variation of the Wolf ratio M. J. atmos. terr.
Phys. (In press, Dec. 1973).

Scheepers, G.L.M. The MOCSIR variometer
system. Paper presented at IAGA Assembly,
Kyoto, Sept. 1973.

Van Wijk, A.M. Magnetic observations at
Hermanus, 1972. CSIR Report MAG A 21,
Hermanus, South Africa, CSIR, 1973,

x + 50 p.

Van Wijk, A.M. & Mocke, F.A.J. Geomagnetic
secular variation observations in Southern
Africa, 1971. CSIR Report MAG C 5, Her-
manus, South Africa, CSIR, 1972, 24 p.,

4 charts,

South African Astronomical
Observatory

Cousins, AW.J. UBV photometry of some
southern stars (2nd and 3rd lists}). Mon. Notes
astr, Soc. sth. Afr., vol. 32,1973, p. 11, 43.

e —
Members of other institutes or organizations

Cousins, AW.J. & Harvey, G.M. UBV photo-
metry of stars in F2. Mon. Notes astr. Soc.
sth. Afr., vol, 32,1973, p. 27.

Cousins, AW.J., Hawarden, T.G. & Penny,
A.J. Photometric observations of RS Gruis.
Mon. Notes astr. Soc. sth. Afr., vol. 32,1973,
p. 35.

Feast, M.W. & Glass, |.S. Infrared photo-
metry of R Coronae Borealis type variables
and related objects. Mon. Not. R. astr. Soc.,
vol, 161, 1973, p. 293.

Glass, 1.S. Observations of 30 Doradus in the
infrared. MNature, Lond., vol. 237, 1972,
p. 7.

Glass, I.S. An improved chopper for use in
infrared photometry. Observatory, vol. 92,
1972, p. 140.

Glass, I.S. |Infrared observations of NGC
7552 and NGC 7582 and their identification
with PKS Radio Sources. Mon. Not. R. astr.
Soc., vol. 162, 1973, 35 p.

Glass, 1.S. & Feast, MW. An infrared object
probably associated with OH338.5 + 0.1.
Astrophysical Letters, vol. 13,1973, p. 81.

Glass, 1.S. & Feast, MW. Infrared photo-
metry of Red Giants in the Globular Clusters
47 Tucand W Cen. Mon. Not. R. astr. Soc.,
vol. 163, 1973, p. 245.

Knipe, G.F.G. Period of SZ Pixium. Mon.
Notes astr. Soc. sth. Afr., vol. 32,1973,
p. 16.

Penny, A.., Olowin, R.P., Penfold, J.F. &
Warren, P.R. Photometry of HD 153919 =
ZU 1700-37. Mon. Not. R. astr. Soc.,

vol. 163, 1973, p. 72.

Penny, A.J. & Fairall, AP. Aringina
galaxy. Observatory, vol. 93,1973, p. 27.

Russo, TW. Observed positions of Jupiter
111 {Ganymede) and corrections to the tabular -
place of the star SAQ 186800. Mon. Notes
astr. Soc. sth. Afr., vol, 31,nos. 11 & 12,
1972, p. 157.

Thackeray, A.D. & Warren, P.R, High
velocity gas near the Gum Nebula. Mon.
Not. R. astr. Soc., vol. 160, 1972, 23 p.

Warren, P.R. Lithium in K Supergiants.
Mon. Not. R. astr. Soc., vol, 163, 1973,
p. 337.

Warren, P.R. A model atmosphere analysis
of HR 5171. Men. Not, R, astr. Soc.,
vol. 161, 1973, pp. 327-333.

Woolley, Sir R.v.d.Riet & Carter, B.S. The
period radius relation for cepheid variable
stars, Mon. Not. R. astr. Soc., vol, 162,
1973, pp- 379-400.



National Research Institute
for Mathematical Sciences

De Klerk, W.A: Du Plessis, J.PT, Van der
Walt, J.J%, De Jager, AX& Laubscher, N.F.
Vitamin C requirements of the vervet monkey
(Cercopithecus aethiops) under experimental
conditions. South African Medical Journal,
vol. 47, 28 April 1973, pp. 705-708.

De Moor, P.ET & Steffens, F.E. The move-
ments of vervet monkeys (Cercopithecus
aethiops) within their ranges as revealed by
radio-tracking. J. Anim. Ecol., vol. 41,
QOct. 1972, pp. 677-687.

Fairweather, G. Galerkin methods for
differential equations: second edition. CSIR
Special Report WISK 111, Pretoria, Jan. 1973,
134 p.

Greggor, K.N., A generalized survey compu-
ting system, CSIR Special Report WISK 109,
Pretoria, Nov. 1972, 59 p.

Kutt, H.R. Computer programs for high
accuracy solution of linear systems by the
conjugate gradient method. CSIR Special
Report WISK 107, Pretoria, Nov, 1972, 12 p.

Laubscher, N.F. A short course on non-para-
metric statistical theory. CSIR Special Report
WISK 100, Pretoria, Aug. 1972, 60 p.

* *
Prinsloo, J.G., Laubscher, N.F., Kruger, H.,
Freier, E & Wehmeyer, A.S! Effect of dif-
ferent sugars and two levels of fat intake on
diarrhoea in Bantu children. South African
Medical Journal, vol. 47,19 May 1973,
pp. 821-828.

Rosel, R. Eguations of motion of an auto-
gyro rotor. CSIR Special Report WISK 110,
Pretoria, Feb. 1973, 42 p.

Rosel, R. On the interpretation of structural
damping. Z. angew. Math. Mech., vol.53,
no. 6, June 1973, pp. 329-332.

Rdsel, R. On the polar decomposition theorem.
Tydskrif vir Natuurwetenskappe, Sept. 1972,
pp. 120-123.

National Mechanical
Engineering Research
Institute

Hamel, H.J. Some aspects of the deformation
behaviour and temperature rise during instan-

taneous loading of high purity aluminium.

JI. S. Afr. Inst. Min. Metall., vol,73, no. 2,
Sept. 1972, pp. 4452. (CSIR Reprint R Meg
356).

Hodgsen, T. The refrigeration screw com-
pressor with particular reference to the oil
separation problem. Heating, Air Conditioning
and Refrigeration, vol. 5, no. 1, Sept. 1972,
pp. 11-29. (CSIR Reprint R Meg 357).

*  Members of other institutes or organizations.

Hoppe, K.G. Scale effects in manoeuvring
tests with small ship models. Paper presented
at the ECOR Symposium, Stellenbosch, 22nd-
24th Nov. 1972.

Taute, W.J., Meyer, P.H, & Austin, L.G.
Comparison of breakage parameters in two
tumbling mills of different diameters. In:
Proceedings of the International Symposium
on Automatic Control in Mining, Mineral and
Metal Processing, Sydney, Aug. 1973. (CSIR
Reprint R Meg 360).

Wentzel, J.D. Psigrometriese kaarte vir ge-
bruik by lae temperature (+ 100C tot -400C).
Heating, Air Conditioning and Refrigeration,
vol. 5, no. 2, Nov. 1972, pp. 24-29. (CSIR
Reprint R Meg 259).

Zwamborn, J.A. Richards Bay harbour
entrance investigation. Paper presented at the
ECOR Symposium, Stellenbosch, 22nd-24th
Nov. 1972. (CSIR Reprint R Meg 398).

Zwamborn, J.A. & Beute, J. Stability of
armour units. Paper presented at the ECOR
Symposium, Stellenbosch, 22nd-24th Nov.
1972,

National Electrical
Engineering Research
Institute

Bierbaum, P. Interaction of ultrasonic surface
waves with conduction electrons in thin metal
films. Applied Physics Letters, vol. 21,

no. 12, 15 Dec. 1972, pp. 595-598.

Bierbaum, P., Greyvenstein, R.F, & Lutsch,
A.G.K., Technology, design and automatic
testing of a microcircuit thin film read-only
memory. Trans. S. Afr. Inst. elect. Engrs.,
vol. 64, part 3, March 1973, pp. 42-47.

Bredenkamp, G.L. A precision current multi-
plier/divider. Proceedings of the Institute of

Electrical and Electronics Engineers, vol, 60,
no. 11, Nov. 1972, pp. 1440-1441,

Gouws, J.H. A computer data acquisition
system for a sugar milling train. Proe. S.
Afr. Sug. Technol. Ass., June 1973,17 p.

Hill, D.G. Monostable with high duty cycle
and Schmitt input using nine components.
Electronics and Instrumentation, vol. 4,

no. 3, June 1973, p. 25.

Hussey, P.S. A digital computer model of a
multiple effect evaporator. Proc. S. Afr. Sug.
Technol. Ass., June 1973,7 p.

Kappetijn, H. Thermal considerations in the
design of thin film power circuits. Electronics
and [nstrumentation, vol. 4, no. 4, July 1973,
pp. 49,

Nelemans, C.J. & Lutsch, A.G.K. Production
of integrated circuits containing seifhealing
radio frequency sputtered silicon dioxide thin
film capacitors. Trans. S. Afr. Inst. elect.
Engrs., vol. 64, part 3, March 1973, pp.
38-41.

Verster, T.C. The silicon transistor asa
temperature sensor. In: Proceedings of the
5th Symposium on Temperature, Washington
D.C., 21-24 June 1971, pp. 1125-1134.

Chemical Engineering
Research Group

Appleton, E.A. Flocculation of agueous
quartz suspensions with neutral and cationic
po?rmers in the presence of Col7, Cal® or
Fe'7?, CSIR Special Report CENG 004,
Pretoria, CSIR, March 1973, 159 p.

DU TOIT, S.J. Preparation of isometric pipe
layouts and plan views with a computer
graphic display unit and plotter. User’s guide
to the FORTRAN program ISOPLAN. CSIR
Guide K31, Pretoria, CSIR, May 1973, 39 p.

Greensitt, R.A, & Joustra, S.M. The cooling
of Bantu beer ‘cook’ in a plate heat exchanger.
CSIR Special Report CHEM 225, Pretoria,
CSIR, Nov. 1972, 17 p.

Hofmeyr, J.F. & Newman, M. /mproved
reading of keyword-labelled data in random
order with a computer program in USA
FORTRAN IV, User’s guide to subroutine
INPT2, CSIR Guide K30, Pretoria, CSIR,
Feb. 1973, 34 p.

Nicole, F.J.L. Mean temperature difference
in cross-flow heat exchange; applied to
multipass air-cooled fin-tube units with a
finite number of rows. CSIR Special Report
CHEM 223, Pretoria, CSIR, Nov. 1972, 126 p.

Olivier, |. Pulse technique for evaluating de-
polarisation by manganese dioxide in Leclanché
porous electrodes. CSIR Special Report
CENG 012, Pretoria, CSIR, June 1973, 50 p.

Roaetzel, W. Calculation of single phase pres-
sure drop in heat exchangers considering the
change of fluid properties along the flow path.
Wérme - und Stoffibertragung, vol. 6, 1973,
pp. 3-13.

Roetzel, W. Heat transfer in laminar film con-
densation; local film resistance and local enthal-
py allowing for variable viscosity and subcool-
ing, Wérme- und Stoffibertragung, vol. 6,

no. 2,1973, pp. 127-132,

Scott, K.J. Solids settling zones observed in
continuous thickeners and their bearing on
automatic control. Paper presented at the
International Conference on Particle Techno-
logy, I.1.T., Chicago, Aug. 1973.

Scott, K.J. & Paulsen, J.P. Liguid and solids
flow paths in continuous thickeners. Paper
no. 20 presented at the National Conference
on the Technical Application of Nuclear
Techniques, Atomic Energy Board, Pelindaba,
Pretoria, Oct. 1972.

Verbaan, B. Effects of flood washing of
soluble uranium from acid-leached gold ore
filter cake on rotary vacuum filters. CSIR
Special Report CENG 009, Pretoria, CSIR,
May 1973, 27 p.
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Verbaan, B. Identification of problems in
the theory and practice of slurry filtration.
CSIR Special Report CENG 007, Pretoria,
CSIR, May 1973, 32 p.

Verbaan, B. & McEvoy, M.AJ. Optimisation
of soluble uranium recovery in rotary vacuum
filtration of acid-leached gold ore slurry.
CSIR Special Report CENG 010, Pretoria,
CSIR, May 1973, 43 p.

National Institute for
Water Research

Archibald, R.E.M. Diversity in some South
African diatom associations and its relation
to water quality, Water Research, vol. 6,
1972, pp. 1229-1238. (CSIR Reprint RW
446),

Barnard, James L. Design optimization for
activated sludge and extended aeration plant.
Paper presented at the 6th International Con-
ference on Water Pollution Research,
Jerusalem, 18-23 June 1972. (CSIR Reprint
RW 481).

Chutter, F.M. A reappraisal of Needham
and Usinger’s data on the variability of a
stream fauna when sampled with a Surber
sampler. Limnol. Oceanogr., vol. 17,no. 1,
Jan. 1972, pp. 139-141. (CSIR Reprint RW
463).

Cillie, G.G. Filtration in water supply
practice. Lecture presented at the 1973
Summer School of the Australian Water and
Wastewater Association. (CSIR Reprint RW
454).

Cillie, G.G. & Denysschen, JH. Current
status of water treatment. Lecture presented
at the 1973 Summer School of the Australian
Water and Wastewater Association.(CSIR
Reprint RW 452).

Cillie, G.G. & Pretorius, W.A. Current status
of wastewater treatment. Lecture presented
at the 1973 Summer School of the Australian
Water and Wastewater Association. (CSIR
Reprint RW 455),

Davies, T.R. Isolation of bacteria capable of
utilizing methane as a hydrogen donor in the
process of denitrification, Water Research,
vol. 7, 1973, pp. 575-5679. (CSIR Reprint RW
477).

Du Toit, P.J. & Davies, T.R. Denitrification
studies with |laboratory-scale continuous flow
units. Water Research, vol.7,1973,

pp. 489-500. (CSIR Reprint RW 466).

Grabow, W.0.K. & Nupen Ethel M. The load

of infectious micro-organisms in the waste water
Water Research,

of two South African hospitals.
vol. 6, 1972, pp. 15657-1563. (CSIR Reprint
RW 458).

Grabow, W.0.K. & Prozesky, O.W. Drug resis-
tance of coliform bacteria in hospital and city
sewage. Antimicrobial Agents and Chemo-
therapy, vol. 3, no. 2, Feb. 1973, pp. 175-180.
(CSIR Reprint RW 464},
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Grabow, W.0.K. & Prozesky, O.W. [solation
and purification of hepatitis-associated antigen
by affinity chromatography with baboon anti-
serum. J. infect. Dis., vol, 127, no. 2, Feb.
1973, pp. 183-186. (CSIR Reprint RW 465).

Hart, 0.0. & Stander, G.J. The effective
utilisation of physical-chemically treated
effluents. Paper read at the conference
‘Applications of new concepts of physical-
chemical wastewater treatment’, Vanderbilt
University, Nashville, Tennessee, 18-22 Sept.
1972 (sponsored by the International Associa-
tion on Water Pollution Research and the
American Institute of Chemical Engineers).
{CSIR Reprint RW 459),

Hellwig, D.H.R. Evaporation of water from
sand, 1 : Experimental set-up and climatic

influences., Journal of Hydrology, vol. 18,
1973, pp. 93-108. (CSIR Reprint RW 479).

Hellwig, D.H.R. Evaporation of water from
sand, 2 : Diurnal variations. Journalof
Hydrology, vol. 18, 1973, pp. 109-118. (CSIR
Reprint RW 480).

Hellwig, D.H.R. Evaporation of water from
sand, 3 : The loss of water into the atmosphere
from a sandy river bed under arid climatic
conditions. Journal of Hydrology, vol. 18,
1973, pp. 305-326. (CSIR Reprint RW 485).

Hellwig, D.H.R. Evaporation of water from
sand, 4 : The influence of the depth of the
water-table and the particle size distribution of
the sand. Journal of Hydrology, vol. 18, 1973,
pp. 317-327. (CSIR Reprint RW 486).

Hellwig, D.H.R. Survey of rain run-off har-
vesting. S. Afr. J. Sci., vol. 69, March 1973,
pp. 77-78. (CSIR Reprint RW 476).

Hemens, J. & Warwick, R.J. The effects of
fluaride on estuarine organisms. Water Re-
search, vol. 6, 1972, pp. 1301-1308, (CSIR
Reprint RW 447).

Henzen, M.R., Stander, G.J. & Van Vuuren,
L.R.J. The current status of technological
developments in water reclamation. Paper
presented at the 6th International Conference
on Water Pollution Research, Jerusalem,
18-23 June 1972. (CSIR Reprint RW 473).

Nupen, Ethel M. & Stander, G.J. The virus
problem in the Windhoek waste water recla-
mation project. Paper presented at the 6th
International Conference on Water Pollution
Research, Jerusalem, 18-23 June 1972. (CSIR
Reprint RW 444),

Pretorius, W.A. The effect of formate on the
growth of acetate-utilizing methanogenic
bacteria. Water Research, vol. 6, 1972,

pp. 1213-1217. (CSIR Reprint RW 448).

Pretorius, W.A. The complete treatment of
raw sewage with special emphasis on njtrogen
removal. Paper presented at the 6th Inter-
national Conference on Water Pollution
Research, Jerusalem, 18-23 June 1972. (CSIR
Reprint RW 457).

Pretorius, W.A. The rotating disc unit (RDU)

— A water treatment system of small commu-
nities. Paper presented at a meeting of the
South African Branch of the Institute of

Water Pollution Control (British}, Octaber 1972.
(CSIR Reprint RW 462).

Schoeman, F.R. Diatoms from sewage works
in the Republic of South Africa and South
West Africa. Revta Biol., Lisb., vol. 8,

nos. 1-4, 1972, pp. 57-95. (CSIR Reprint RW
460).

Toerien, D.F. & Steyn, D.J. Application of
algal bioassays in eutrophication analyses.

S. Afr. J. Sci., vol. 69, March 1973, pp. 79-82.
{CSIR Reprint RW 474).

Van Vuuren, L.R.). The total use concept.
Public lecture presented at the Academy of
Science, Canberra, during the 1973 Summer
School of the Australian Water and Wastewater
Association. {CSIR Reprint RW 453).

Van Vuuren, L.R.J., Funke, JW. & Smith, L.
The full-scale refinement of purified sewage
for unrestricted industrial use in the manufac-
ture of fully-bleached Kraft-pulp and fine
paper. Paper presented at the 6th Internation-
al Conference on Water Pollution Research,
Jerusalem, 18-23 June 1972. (CSIR Reprint
RW 471).

Van Vuuren, L.R.J: & Henzen, M.R. Process
selection and cost of advanced wastewater
treatment in relation to the quality of secondary
effluents and quality requirements for various
uses. Paper delivered at the conference
‘Applications of new concepts of physical-
chemical wastewater treatment’, Vanderbilt
University, Nashville, Tennessee, 18-22 Sept.
1972 (sponsored by the International Associa-
tion on Water Pollution Research and the
American Institute of Chemical Engineers).
(CSIR Reprint RW 449).

National Food Research
Institute and Microbiology
Research Group

Ballschmieter, H.M.B. & Torline, P. Marula has

distinct commercial appeal. Fd /nds S. Afr.,
vol. 26, 1973, pp. 22, 23, 25.

Ballschmieter, H.M.B. & Torline, P. The role of
lipids in flavour — a review. In: Proceedings of
the SAAFoST Symposium: Foods and their fats
— the science and technology of fats, oils and
fatty constituents of foods, Rondebosch, 1973,
pp. 72-78.

Dreyer, J.J. Methods of protein evaluation with
rats. In: Proteins in Human Nutrition, JW.G.

Porter and B.A. Rolls, Editors, London, Academic

Press, 1973, pp. 245-261.



Du Plessis, L.M. The fatty acid composition of
tocopherol content of South African yellow
margarines. In: Proceedings of the SAAFoST
Symposium: Foads and their fats — the science
and technology of fats, oils and fatty constituents
of foods, Rondebosch, 1973, pp. 63-71.

Nagel, D.W., Steyn, P.5. & Ferreira, N.P.
Biosynthesis of citreo-viridin. Phytochemistry,
vol. 11,1973, pp. 3215-3218.

Steenkamp, D.J., Schabort, J.C. & Ferreira, N.P.
B-cyclopiazonate oxidocylase from Penicillium
cyclopium. |ll. Preliminary studies on the
mechanism of action. Biochim. biophys. Acta,
vol. 39, 1973, pp. 440-456.

Torline, P. & Ballschmieter, H.M.B. Volatile
constituents from guava. . A comparison of
extraction methods. Lebensmittel-Wissenchaft
und Technologie, vol. 6, 1973, pp. 32-33.

Van der Walt, J.P. Aessosporon dendrophilum
sp.nov., the perfect state of Bulleia dendrophila.
Antonie van Leeuwenhoek, vol. 39, 1973,

pp. 455-460.

Van der Walt, J.P. Yeasts associated with
arboricole insects in South Africa. In: Pro-
ceedings of the [ V. [nternational Fermentation
Symposium: Fermentation technology today,
1972, pp. 797-803.

Van der Walt, J.P, Johannsen, E. & Nakase, T.
Candida naeodendra, a new species of the
Candida diddensii group. Antonie van Leeuwen-
hoek, vol, 39,1973, pp. 491-495.

Van der Walt, J.P. & Liebenberg, N. v.d.W.
The yeast genus Wickerhamiella gen. nov.
(Ascomycetes). Antonie van Leeuwenhoek,
vol. 39, 1873, pp. 121-128.

Van der Walt, J.P. & Nakase, T. Candida
homilentoma, a new yeast from South African
insect sources. Antonie van Leeuwenhoek,
vol. 39, 1973, pp. 449-453.

Van der Walt, J.P. & Vander Klift, W.C.

Pichia melissophila s.p.n., a new osmoto-
tolerant yeast from apiarian sources. Antonie
van Leeuwenhoek, vol. 38, 1972, pp. 361-364.

Van Niekerk, P.J. Die tokoferolinhoud van
plantaardige olies. In: Proceedings of the
SAAFoST Symposium: Foods and their fats —
the science and technology of fats, oils and
fatty constituents of foods, Rondebosch, 1973,
pp. 106-116.

Van Niekerk, P.J. The direct determination of
free tocopherols in plant oils by liquid-solid
chromatography. Analyt. Biochem., vol. 52,
1973, pp. 533-537.

Van Wyk, P.J.,Du Plessis, L.M., Torline, P. &
Ackerman, L.G.J. Investigation of sweetness
in the fruit of Dioscoreophylium cumminsii
{Serenpendipity berries) from Southern Africa.
S. Afr. J Sei., vol. 69, no. 3, 1973, pp- 91-92.

Air Pollution Research
Group

Halliday, E.C. Air pollution in South Africa.
National Safety, vol. XXIl, no. 10, Oct. 1972,

Halliday, E.C. Combatting air pollution.

Municipal Engineer, vol, 4, no. 3, May/June 1973.

Halliday, E.C. & Venter, G.P.N. A comment on
the technical note ‘Modelling urban air pollution’.
Atmospheric Environment, vol. 7, 1973, pp.
131-136.

Kemeny, E. Atmospheric pollution in the
Republic of South Africa. Career Women,
May 1973.

Kemeny, E. & Halliday, E.C. Statistics on
smoke and sulphur dioxide pollution in South
Africa. Period: October 1970 to September
1972. Public Health. In the press.

Louw, C.W. & Richards, J.F. Identification of
organic pollutants in city atmospheres. Clean
Air Journal, vol. 1, 1973, pp. 8-11.

Venter, G.P.N., Halliday, E.C. & Prinsloo, L.A.
The determination of the parameters in the
Sutton equation for application on the Highveld
of South Africa. Atmospheric Environment,
vol. 4, 1973, pp. 593-602.

National Institute for
Personnel Research

Biesheuvel, M.A. The assessment of Bantu
supervisors: A review of studies conducted to

date. PERS 179, Johannesburg, CSIR, NIPR,
1972, 39 p.
Blake, R.H. Industrial application of tests

developed for illiterate and semi-literate
people. In: Mental Tests and Cuitural Adap-
tation: Proceedings of the Conference on
Cultural Factors in Mental Test Development,
Application and Interpretation, Istanbul,
Turkey, July 1971. L.J.C. Cronbach and
P.J.D. Drenth, Editors. The Hague, Mouton,
1972, pp. 37-46.

Browne, M\W. Orthogonal rotation toa
partly specified target. British Journal of
Mathematical and Statistical Psychology,
vol. 25, 1972, pp. 115-120.

Browne, M\W. Oblique rotation to a partly
specified target. British Journal of Mathe-
matical and Statistical Psychology, vol. 25,
1972, pp. 207-212.

Clark, H. Sensorisch evozierte Potentiale als
Indikatoren der Aktiviertheit und ihre Bezie-
hung zur Intelligenz von Bantu-minen-arbeitern
in Stid-Afrika. Ph.D. dissertation, University
of Vienna, 1972, 125 p.

Coulter, M.A. A library of general service sub-
programs for PL /1 language programs in the
NIPR data processing system. (NIPR PK 1
LiB). PERS 174, Johannesburg, CSIR, NIPR,
1972,92 p.

Griesel, R.D. The galvanic skin response and
malnutrition. 8 .A Journal of Psychology,
vol. 2, 1972, pp. 15-21.

Kass, G.V. AlD systemat the NIPR. User’s
and programmer’s guide. PERS 168, Johannes-
burg, CSIR, NIPR, 1972, 118 p.

Kendall, .M. A comparative study of the
organization of mental abilities of two matched
ethnic groups, the Venda and the Pedi.

PERS 171, Johannesburg, CSIR, NIPR, 1972,
91 p.

Koorts, J.T, Technical education: Implica-
tions for the Building Industry in respect of
Europeans, Coloureds and Asiatics in South
Africa. Submitted to the Building Industries
Federation (South Africa). Confidential
report C/PERS 206, Johannesburg, CSIR,
NIPR, 1972, 61 p.

Lessing, B.C. (L. Naudé, Translator}
Supervisory training - Part 1; Personnel
management functions. Programmed lessons
and diagnostic tests. 1st ed. Johannesburg,
CSIR, NIPR, 1972, 59 p.

Lessing, B.C. (L. Naudé, Translator)
Supervisory training - Part 2: Job instruction.
Programmed lessons and diagnostic tests.

1st ed. Johannesburg, CSIR, NIPR, 1972,
T2 Py

Lessing, B.C. (L. Naudé, Translator}
Supervisory training - Part 3: Human relations.
Programmed lessons and diagnostic tests.

1st ed. Johannesburg, CSIR, NIPR, 1972,

101 p.

Lessing, B.C. Labour utilization in a ssmple
of men’s wear manufacturers in South Africa,
1972. PERS 193, Johannesburg, CSIR, NIPR,
1973, 49 p.

Liddicoat, R., Coulter, M.A. & Fairbairn, V.
A personality adjustment questionnaire for
the classification of psychopathic criminal
offenders. PERS 166, Johannesburg, CSIR,
NIPR, 37 p. and Psychol. Afr., vol. 14, no. 3,
1972, pp. 200-215.

Murdoch, B.D. Electroencephalograms, ag-
gression and emotional maturity in psycho-
pathic and non-psychopathic prisoners.

Psychol. Afr., vol.14,no. 3, 1972, pp. 216-231.

Murdoch, B.D. Effect of ante-natal maternal
decompression on the electro-cortical develop-
ment of three-year-oid children, M A. thesis,
University of the Witwatersrand, Johannesburg
1973,110 + p.

Osrin, N. Organization development: Seminar
guidebook. 2nded. Johannesburg, CSIR,
NIPR, 1972.

Poortinga, Y. A comparison of African and
European students in simple auditory and
visual tasks. In: Mental Testsand Cultural
Adaptation: Proceedings of the Conference on
Cultural Factors in Mental Test Development,
Application and Interpretation, Istanbul,
Turkey, July 1971. LJ.C. Cronbach and
P.J.D. Drenth, Editors. The Hague, Mouton,
1972, pp. 349-354.
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Poortinga, Y.H. & Spies, E. An attempt to
compare risk-taking in two culturally different
groups. Psychol. Afr., vol, 14, no. 3, 1972,
pp. 186-199.

Reuning, H. Experimentell-Psychologische
Buschmann-Studien in der zentralen Kalahari.
JI 8. W. Africa scient. Soc., Windhoek, vol. 26,
1971/72, pp. 17-43.

Reuning, H. Psychological studies of Kalahari
Bushmen, In: Mental Testsand Cultural
Adaptation: Proceedings of the Conference
on Cuftural Factors in Mental Test Develop-
ment, Application and Interpretation, Istanbul,
Turkey, July 1971. LJ.C. Cronbach and
P.J.D. Drenth, Editors. The Hague, Mouton,
1972, pp. 171-181.

Schmidt, H.E. Fatigue as a contributing
factor in the causation of accidents. PERS
185, Johannesburg, CSIR, NIPR, 1973, 27 p.

Steyn, D.W. & Verster, J.M. The development
of a high level symbol grouping test of deter-
minative induction. Part I: Theoretical con-
siderations, PERS 178, Johannesburg, CSIR,
NIPR, 1972, 19 p.

Siissenguth, C.0.E. Measuring thinking and
work habits of research scientists. PERS
175, Johannesburg, CSIR, NIPR, 1972, 97 p.

Siissenguth, C.0.E. Problem solving stypes
of research scientists. PERS 184, Johannes-
burg, CSIR, NIPR, 1972, 104 p.

Taylor, T.R. [Information theory and its ap-
plication to psychology with special reference
to the driving situation - a literature survey.
PERS 170, Johannesburg, CSIR, NIPR, 1972,
52 p.

Taylor, T.R. Optical lllusions: their relation-
ship to field dependence, their theory and
their factor structure. PERS 177, Johannes-
burg, CSIR, NIPR, 1972, 72 p.

Trethewey, N.D. The effectiveness of a job

evaluation system intended for low level posts.

PERS 173, Johannesburg, CSIR, NIPR, 1972,
+42 p,

Trethewey, N.D. A survey of managerial at-
titudes to safety and accident prevention in
the gold mining industry. Submitted to the
Prevention of Accidents Committee, Chamber
of Mines of South Africa. Confidential
Report C/PERS 207, Johannesburg, CSIR,
NIPR, 1972,101 + p.

Verster, .M. The intellectual structure of
CSIR scientists. PERS 187, Johannesburg,
CSIR, NIPR, 1973, 100 p.

Verster, .M. The measurement of deductive
reasoning. M.A. thesis, University of South
Africa, Pretoria, Dec. 1972.

Vorster, D.J.M. Die sielkundige keuring van
duikbootpersoneel in die SAW. Suid-Afri-
kaanse Sielkundige/South African Psychologist,
1972, vol. 2, no. 2, pp. 21-32.
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Vorster, D.J.M., Steyn, D.W. & Hall, S.K.P.

A study of certain psychological characteristics
of a sample of adult Venda malesin cultural
transition. In: Human Biology of Environ-
mental Change. Proceedings of the Interna-
tional Biological Programme /Human Adapta-
bility Conference, Blantyre, Malawi, April
1971. D.J.M. Vorster, Editor, London,
International Biological Programme, 1972,

pp. 189-196.

Wyndham, C.H. & Nelson, G.K. Science,
technology and the environment: the conser-
vation and development of human resources.
S. Afr. J. Sci., vol. 68,1972, pp. 201-205.

National Institute for
Road Research

Burton, R.W. & Brown, R.J. Some conceptual
issues of the transport problem. Paper presen-
ted at the Fifth Quinguennial Convention of
the South African Institution of Civil Engineers,
Johannesburg, Aug. 1973,

Cillié, F.P. Padstatistiek 1972 Road Statistics.
CS/IR Special Report PAD 28, Pretoria, CSIR,
1973.

Freeme, C.R. & Marais, C.P. Thin bituminous
surfacings: their fatigue, behaviour and pre-
diction, Paper presented at the 52nd Annual
Meeting of the Highway Research Board,
Washington, USA, Jan. 1973.

Kiihn, S.H. Road research meets the challenge.
Municipal Engineer, vol. 4, no, 1, Jan./Feb.
1973, pp. 8-11,

Kihn, S.H. & Stoffberg, P.A. A systems
approach to road safety. Paper presented at
the Fifth Quinquennial Convention of the
South African Institytion of Civil Engineers,
Johannesburg, Aug. 1973.

Maurenbrecher, P.M. Instability of a road
embankment at Rickivy, Pietermaritzburg.
Civ. Engr 8. Afr., vol. 15, no. 8, Aug. 1973,
pp. 218-224,

Odendaal, J.R. The pedestrian problem.
Paper presented at the National Road Safety
Council Symposium on the Human Element
in Traffic, Pretoria, 1973.

Pells, P.J.N. Stress ratio effects on construc-
tion pore pressures. Paper presented at the
Eighth International Conference on Soil
Mechanics and Foundation Engineering,
Moscow, Aug. 1973.

Pells, P.J.N., Maurenbrecher, P.N. & Elges, H.F.
Validity of resulits from direct shear test. Paper
presented at the Eighth International Conference
on Soil Mechanics and Foundation Engineering,
Moscow, Aug. 1973,

Vail, JW. Compiler. Instrumentation for road
engineers. Municipal Engineer, vol. 4, no. 2,
March/April 1973, pp. 16-24,

Van Vuuren, D.J. The heavy vehicle simulator.
Shell Bitumen Rev., no. 41,1973,

Weinert, H.H. A keyword system for small
information centres. Journal of the American
Saciety for Information Scientists, vol. 24,
no. 3, May/June 1973, pp. 180-192,

Wium, D.J. Can skidding accidents be elimi-
nated? Paper presented at the Fifth Quin-
quennial Convention of the South African
Institution of Civil Engineers, Johannesburg,
Aug. 1973.

Wium, D.J. The South African traffic situation.
Péper presented at the National Road Safety
Council Symposium on the Human Element in
Traffic, Pretoria, 1973.

National Building Research
Institute

Ahrens, HW. The accumulation, reproces-
sing and disposal of plastics and other wastes.
CSIR Bibliography A20, Pretoria, CSIR, 1973,
11 p.

Ahrens, HW. & Zahradnik, B. Oxygen index
rating of plasticsasa guide to their behaviour
in fire. CSIR Special Report Bou 29, Pretoria,
CSIR, 1973, 13 p.

Brandt, M.P. & Blum, F. The evaluation of the
use of a scanning electron microscope com-
bined with an energy dispersive X-ay analyser
for quantitative analysis. X-Ray Spectrometry,
no. 2, 1973, pp. 121-124,

Chinnery, D.N.W. Heating requirements of
swimming pools and the feasibility of heating
domestic pools with solar energy. Heating,
Air Conditioning and Refrigeration, vol. 5,
no. 5, May 1973, pp. 7,9, 11,15, 16, 21.

Crabtree, P.R. Some overseas trends in
sewerage and drainage. Municipal Engineer,
vol. 4, no. 2, March/April 1973, pp. 43, 45.

Crabtree, P.R. Flow measurements and design
criteria. Municipal Engineer, vol. 4, no. 4,
Aug. 1973, pp. 11-19.

Ferreira, T.M. & Billingham, P.A. NBR/
introductory guide to nojse. CSIR Building
Guide 1, Pretoria, CSIR, 1973, 20 p.

Jennings, J.E., Brink, A.B.A. & Williams, A.A B,
Revised guide to soil profiling for civil engi-
neering purposes in South Africa. The Civil
Engineer in South Africa, vol.15,no. 1,

Jan. 1973, pp. 3-13.

Kitcher, J.5.D. Agrément and the NBRI —
building for the future. Construction in
Southern Africa, vol. 18, no. 2, May 1973,
pp. 81, 83.

Loubser, P.J. Die gebruik van sementmateriale,
messelwerk en berapings onder vogtige om-
standighede. S.A. Builder, vol.51,no.1,

Jan. 1973.

Miners, T.W. The general principles of
financing a construction project. S.A. Builder,
vol. 51, no. 1, Jan. 1973, pp. 39-43.



Nix, M.J. Some aspects of bonding sheets
made of EPDM rubber blends. Plastics Southern
Africa, vol. 3, no. 3, June 1973, pp. 49-50.

Shaw, V.A. Effective computerization in
quantity surveying. CSIR Research Report
314, Pretoria, CSIR, 1973, 14 p.

Scott, TW. Cooler houses in a warm climate.
A South West African experiment. CSIR
Research Report 31, Pretoria, CSIR, 1973, 10 p.

Stubbs, R.E. & Putterill, K.E. Expansion of
brickwork. CSIR Research Report 259,
Pretoria, CSIR, 1973, 32 p.

Van Eeden, G.S. Weather resistant blends of
EPDM and SBR. Plastic, Paint and Rubber
Journal, vol, 17, no. 4, April 1973, p. 19.

Webb, T.L. Interaction between the private
and public sectors with special reference to
building research. Andries van Riet Lecture.
S.A. Builder, vol, 15, no. 6, June 1973,

pp. 19, 21, 23-27, 29.

Timber Research Unit

Banks, C.H. Modern trends and new timber
products in the timber industry. South African
Forestry Journal, no. 82, Sept. 1972, pp. 2-7.

Bosman, D.L. Research for the sawmilling
industry in South Africa. CSIR Special Report
Hout 47, Pretoria, June 1972, 14 p.

Hatton, T.A. Energy requirements for the
drying of wood — A theoretical treatment.
CSIR Special Report Hout 54, Feb. 1973, 45 p.

Scharfetter, H. Board materials and gluing.
Certifd Engr., Feb. 1973, pp. 327-333.

Scharfetter, H., Wasserstein, L. & Miiller, P.H.
The significance of partial delamination in
glulam. CSIR Special Report Hout 50, Pretoria,
Oct. 1972, 15 p.

Symposium on the sawing and utilization of
timber, CSIR Symposia S61, Pretoria, April 1972.
15 papers.

Timber Research Unit. Serving the timber

industry. CSIR Special Report Hout 58, Pretoria,
1973, 13p.

Van der Merwe, J.J. Strength and warp in kiln-
dried S A pine timber as affected by the drying
process, spiral grain and other factors. CSIR
Special Report Hout 56, Pretoria, March 1973,
15 p.

Van der Merwe, J.J. & Banks, C.H. The effect
on warp of drying timber at different tempera-
tures with and without restraint and its subsegquent
behaviour during storage. CSIR Special Report
Hout 57, Pretaria, March 1973, 17 p.

South African Wool and
Textile Research Institute

Gee, E. & Robie, G.J. Objective measurement
on the South African wool clip, Part I:
Sampling in Port Elizabeth port. S. Afr. Wool
Text. Res. Inst. Techn. Rep., no. 204,
November 1973.

Jamison, E.R. The extraction of wool grease
from raw wool scouring liquors with solvents,
Part Ill: Further pilot plant work. S. Afr,
Wool Text. Res. Inst. Techn. Rep., no. 207,
December 1973.

Jamison, E.R. The extraction of wool grease
from raw wool scouring liquors with solvents,
Part IV: Distillation of solutions containing
wool grease. S. Afr. Wool Text. Res, Inst.
Techn. Rep., no. 208, December 1973,

Turpie, DW.F. Unconventional scouring,
Part I: A preliminary investigation into the
scouring of wool in oil and other related
media for subsequent worsted processing.
8. Afr. Wool Text. Res. Inst. Techn. Rep.,
no. 199, September 1973,

Turpie, D.W.F. & Jamison, E.R. Unconven-
tional scouring, Part I1: Preliminary pilot
scale trials on the scouring of grease wool in

a concentrated wool grease emulsion. S, Afr,
Wool| Text. Res. Inst, Techn. Rep., no, 200,
September 197 3.

Turpie, DW.F. Unconventional scouring,
Part If1: Pilot scale trials on the scouring of
grease wool in wool grease emulsions contain-
ing up to 33 per cent of wool grease by mass.
S. Afr. Wool Text, Res, Inst, Techn. Rep.,
no. 201, September 1973,

Turpie, D.W.F. Unconventional scouring,
Part IV: An extensive pilot scale trial on the
scouring of grease wool in a concentrated
wool grease emulsion. S. Afr. Wool. Text.
Res. Inst. Techn. Rep., no. 202, September
1973.

Van der Merwe, J.P. & Van Rooyen, Annette.
The laboratory dyeing of wool from a non-
aqueous medium using reactive dyes. S. Afr.
Wool Text. Res. Inst, Techn. Rep., no. 2086,
November 1973.

Fishing Industry
Research Institute

Atkinson, Alison, Swart, L.G., Van der
Merwe, R.P. & Wessals, J.P.H,

Flavour studies with different levels and times
of fish meal feeding and some flavour-impart-
ing additives in broiler diets. Agroanimalia,
vol. 4, 1972, pp. 53-62.

Atkinson, Alison, Van der Merwe, R.P. &
Swart, L.G. The effect of high levels of
different fish meals, of several antioxidants
and poultry by-product meal on the flavour
and fatty acid composition of broilers.
Agroanimalia, vol. 4,1972, pp. 63-68.

Fishing Industry Research Institute. Annual
Report 1972, No. 28, Cape Town, 1972.

Nachenius, R.J. & Bester, M.H.C. Rapid
protein method. FIRI Progress Report no.
144, Cape Town, 1972.

Nachenius, R.J. & Bester, M.H.C. /nterim
report on efffuent clarification. FIRI Pro-
gress Report no. 145, Cape Town, 1973.

Nachenius, R.J. & Bester, M.H.C. The treat-
ment of fish factory effluent. FIRI Memo-
randum no. 215, Cape Town, 1973.

Spark, A.A. South African fish oils FIRI
Memorandum no. 212, Cape Town, 1973.

Wessels, J.P.H., Atkinson, Allison, Van der
Merwe, R.P. & De Jongh, J.H. Flavour studies
with fish meals and with fish oil fractions in
broiler diets. J. Sci. Fd Agric., vol. 24,1973,
pp. 451-461.

Leather Industries
Research Institute

Cooper, D.R. & Galloway, A.C. The
occurrence of draw in brined and wet salted
hides and leather. J. Soc. Leath. Trades
Chem., vol. 56, 1972, p. 369,

Cooper, D.R., Galloway, A.C. & Woods, D.R.
A new look at delayed curing based on the
rate of salt penetration and bacterial activity.
J. Soc. Leath, Trades Chem,, vol, 56, 1972,
P 122,

Hart, G.J., Russell, A.E. & Cooper, D.R.
The effect of solvent composition on the
mobility of (£) catechin on cellulose,

J. Soc. Leath. Trades Chem., vol. 67, 1972,
p.121.

Roux, D.G. Recent advances in the chemistry
and chemical utilization of the natural con-
densed tannins. Phytochemistry, 1972,

pp. 1219-1230.

Russell, A.E. Effect of alcohols and neutral
salt on the thermal stability of soluble and
precipitated acid-soluble collagen. Biochem.
4. val, 131, 1973, p. 335,

Russell, A.E. & Cooper, D.R. Effect of
compounds of the urea-guanidinium class on
renaturation and thermal stability of acid
soluble collagen. Biochem. J., vol. 127,
1972, p.855.

Russell, A.E., Cooper, D.R. & Armsen, P.
Hyperbolic regression. Keyboard, vol. 4,
no. 2,1972.

Russell, A.E. & Williams-Wynn, D.A.
Calculating tannery drum loads. J. Soc.
Leath, Trades Chem., vol. 56, 1972, p. 146,

Shuttleworth, S.G. Leather identification
desired by public. Leather, vol. 174, 1972,
p. 63.
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Shuttleworth, 5.G. Reducing the tannery
effluent problem by process modification,
Leath. Mfr., July 1972, p. 26.

Shuttieworth, S.G., King, N.E, & Pickering, R.C.

Modulus properties of upper materials. Part [1:
Extension cycling tests on poromerics at 5%
extension. J. Soc. Leath. Trades Chem.,

vol, 56, 1972, p. 346.

Weinges, K., Marx, H.D. & Saayman, H.M,
The structure and importance of C,H 6012
procyanidins, Some recent developments in
the chemistry of natural products. New
Delhi, Prentice Hall, 1972, pp. 353-367.

Woods, D.R., Welton, R.L., Thomson, J.A. &
Cooper, D.R, Collagenolytic activity of
cured hide bacteria. J. app/. Bact., vol. 35,
1972, p.123.

Woaods, D.R., Welton, R.L., Thomson, J.A. &
Cooper, D.R. The microbiology of curing

and tanning processes. Part VI: Collagenolytic
activity of bacteria from raw cured hides,

J. Am. Leath. Chem. Ass., vol. 66, 1971,

p. 496.

Sugar Milling

Research Institute

Allan, G.N. Development in South African
sugar factory plant installations 1969-1973,
In: Proc. S. Afr. Sug. Technol. Ass., 1973,

Allan, G.N. Legal, economic and practical
aspects of pollution control. Paper presented
at the Winter School on Environmental Study,
University of Natal, July 1973,

Allan, G.N. & De Robillard, JP.M. Tempera-
ture distribution in a stirrer equipped vacuum
pan boiling C massecuite. In: Proc. S. Afr.
Sug. Technol, Ass., 1973.

Allan, G.N, & Guthrie, AM. Mechanical

engineering in the sugar industry. S. Afr.
mech. Engr., vol, 23, no. 6, 1973, p. 111,
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Bruijn, J. Polysaccharides in sugarcane in
connection with post-harvest deterioration.
Paper presented to the Royal Society of
South Africa, Durban, June 1972.

Bruijn, J. & Carreyett, R.A, Determination
of sucrose in cane juice and molasses by
isotope dilution. In: Proc. S. Afr. Sug.
Technol. Ass., 1973.

Lamusse, J.P. 48th annual review of the
milling season in Southern Africa (1972-73).
In: Proc. 8. Afr. Sug. Technol, Ass., 1973.

MacGillivray, A.W. & Nurok, D. A comparison
of 3 methods for the determination of water

in final molasses. In: Proc. S, Afr. Sug.
Technol. Ass., 1973.

Matic, M. Modern control of technical
operations in cane sugar factories. In:
F.O. Licht Year Book, January 1973,

Wiehe, H.F. Training of technologists for
Natal’s biggest industry. In: Annual Report
for Natal College for Advanced Technical
Education, 1972.

South African Paint
Research Institute

Lodge, A.J. Report on corrosion exhibition,
S. Afr. Paint Res, Inst, Bull., no, 23, Durban,
1973,8 p + 8illus.

Ross, G. An assessment of the ASTM method
for determining rosin acids in alkyds. 8. Afr,
Paint Res. Inst. Technical Paper no. 93, 1973,
19 p.

Ross, G. Paint research. S. Afr. Paint Res.
Inst. Bull., no. 24, Durban, 1973, 5 p.

S. Afr. Paint Res. Inst. Literature Digest,
1972, vol. 23, no. 3, Durban, 1972, 20 p.

S. Afr. Paint Res, Inst, Literature Digest,
1972, vol. 23, no. 4, Durban, 1973, 25 p.

S. Afr. Paint Res. Inst. Literature Digest,
1972, vol. 23, no. 5, Durban, 1973, 21 p.

S. Afr. Paint Res. Inst. Literature Digest,
1973, vol. 24, no. 1, Durban, 1973, 20 p.

S. Afr. Paint Res. Inst. Literature Digest,
1973, vol. 24, no. 2, Durban, 1973, 28 p.

Thomas, B.L. & Wingfield, E.S. Evaluation
of fungicides in emulsion paints. Part I.
Performance of a range of sixteen fungicides
ina PVA-acrylic copolymer emulsion paint —
fungus resistance determined by the Agar
Plate Test. S. Afr. Paint Res. Inst. Technical
Paper no. 92,1973, 14 p.

Thomas, B.L. & Wingfield, E.S. Evaluation
of fungicides in emulsion paints. Part 11,
Performance of a range of twelve fungicides
in a pure acrylic emulsion paint — fungus
resistance determined by the Agar Plate Test
and in-can preservation evaluation. S. Afr.
Paint Res. Inst, Technical Paper no. 95,
1973,18 p.

Williams-Wynn, D.A. A review of the use of
wattle extract derivatives in unpigmented
surface coatings for wood. 8. Afr. Paint Res.
Inst. Bull., no. 25, Durban, 1973,6p + 2p
of appendix.

Wingfield, E.S. Evaluation of fungicides in
emulsion paints. Part Il. Performance of
sixteen fungicides as in-can preservatives for
PVA-acrylic co-polymer emulsion paints.

S. Afr. Paint Res. Inst. Technical Paper no.
94,1973, 11 p.

Wingfield, E.S. Laboratory methods for
testing the effectiveness of fungicides in
emulsion paints. A literature survey. S. Afr.
Paint Res. Inst. Bull,, no. 22, Durban, 1973,
7p.



