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the year in
retrospect

Dr C vd M Brink, President

|

ewitt, Deputy President

New Institute

A major event during 1974 was the establishment of the
National Research Institute for Oceanology in February with
headquarters at Stellenbosch. This Institute, under the
directorship of Dr ESW Simpson, formerly professor of
Geology at the University of Cape Town, combines all
aspects of marine science in which the CSIR is engaged —
notably physical oceanography and coastal engineering.

At the official opening of the new Institute, which took place
on 13 August 1974, the Minister of Planning, the Hon JJ
Loots, emphasized the importance of research in oceanology
for South Africa, which has a coast line of almost 3 000 km
and faces onto three oceans — the Indian Ocean, the
Atlantic Ocean and the Southern Ocean. Mr Loots also
referred to the international character of oceanography and
to the role played by the South African National Committee
for Oceanographic Research (SANCOR) in co-ordinating
activities on a national level and maintaining links with
international research in this field.

International co-operation

At the fifteenth General Assembly of the International
Council of Scientific Unions which was held in Istanbul
during September 1974, South Africa was represented by
the President of the CSIR, and two senior staff members.
The CSIR also sponsored the attendance of several South
African scientists at the business meetings of other ICSU
organizations including the General Assembly of the
International Mathematical Union in Vancouver and
meetings of the Inter-Union Commission on Geodynamics in
Zurich and Regensburg.

The year 1974 saw the final stage of a major collaborative
venture, with the closing of the Deep Space Facility (DSF) at
Hartebeesthoek which had been successfully operated by
the CSIR on behalf of the United States National
Aeronautics and Space Administration (NASA) for many
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Dr JF Kemp, Vice-President

Years. According to plan the DSF continued full operation up
to the end of June 1974 when operations ceased. Since
then the staff were gradually phased out while carrying out
the final dismantling and packing of items of equipment
which are to be returned to the USA or sent to other parts of
the Deep Space Network. The packing operations are well
under way and are expected to be compieted shortly.
Practically all the staff members concerned have found
suitable alternative positions in the CSIR or elsewhere.

Itis expected that the Satellite Tracking Station (STDN) at
Hartebeesthoek will cease operation at the end of 1975. As
in the case of the DSF, full-scale operation will continue until
the date on which the station is closed.

Plans for continuing and considerably expanding the radio
astronomy programme at Hartebeesthoek are well
advanced. A radio astronomy group is being built up and
facilities are being prepared.

In terms of an intergovernmental agreement (announced in
1973) between South Africa and France the CSIR on 1 April
1974 assumed full responsibility for the operation of the
French tracking station at Paardefontein near Pretoria which
had been established and operated since 1965 by the
Centre National d'Etudes Spatiales (CNES). During
September, the President of the CSIR visited the CNES at
Toulouse in France.

Another major collaborative venture, the operation of the
South African Astronomical Observatory (SAAQ) by the
CSIR in conjunction with the Science Research Council of
the United Kingdom, is well underway. During the year an
important additional facility for the SAAQ was acquired
when the CSIR purchased the 74-inch telescope at the
Radcliffe Observatory, Pretoria, from the Radcliffe Trustees.
Towards the end of 1974 the telescope was moved to the
SAAQ observing station at Sutherland and it is hoped that it
will be re-erected and made operational towards the end of
1975.

Regional liaison

An important development in the regional activities of the
CSIR was the establishment of a Western Cape Regional
Committee for Scientific Research which held its inaugural
meeting in Cape Town in June 1974. This Committee was
formed to further scientific and industrial research in the
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Dr PJ Rigden, Vice-President
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Dr AP Burger, Vice-President

Western Cape, to promote co-operation between the CSIR
and commercial and industrial interests, the universities and
agencies of central, provincial and local government in the
Western Cape, to consider reports of work done by CSIR
institutes for the Cape Provincial Administration and for
other organizations, to make recommendations on the co-
ordination and continuation of research programmes, and to
give publicity to research activities. This committee follows
the pattern of long-standing CSIR regional research liaison
committees for Natal, South West Africa and the Eastern
Cape.

In conjunction with this meeting, which was attended by
representatives of the various agencies involved, an
exhibition of CSIR activities in the Western Cape was held.

Industrial research

Developments in the sphere of industrial research included
the establishment by the CSIR of an Automation and
Production Technology Service (APTS) to provide a central
channel of communication between enquirers seeking
advice on automation and production technology problems
and those organizations both within and outside the CSIR
which can assist in the solution of such problems. This
service caters particularly for the small and medium-sized
manufacturing firms which lack the know-how and/or
financial resources to undertake their own investigations in
such problem areas. Many activities of the CSIR have a
bearing on automation and production technology and the
APTS can ensure that the relevant facilities and expertise are
brought to bear on particular problems experienced by
industry.

The quinquennial review by the Advisory Committee for the
Development of Research for Industry (ACDRI) of the
activities and financing of the Leather Industries Research
Institute, Grahamstown, took place during the year. A
detailed techno-economic review of the leather and related
industries and of the Institute’s activities indicated that
valuable contributions in the development particularly of the
hides and skins, tanning and wattle industries, merited
continued financial support by the CSIR for a further five-
year term.

The industrial subscribers to both the Sugar Milling
Research Institute, Durban, and the Fishing Industry

TR R e s N
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Research Institute, Cape Town, agreed to increase their
annual contributions in order to meet increased salary costs.
However, industrial subscribers to the South African Paint
Research Institute, Durban, could not see their way clear to
making a similar increase in their annual contributions. As
increased staff costs without a corresponding increase in
income would reduce the scale of operations below the level
considered necessary for the conduct of an effective
research and development programme, the Board of Control
had reluctantly to decide that the Institute should be closed
at the end of December 1974. The South African Paint
Research Institute was established in 1948 at the University
of Natal, Durban, as a joint venture financed by the CSIR and
the South African paintindustry.

CSIR facilities in the field of textile research were extended
with the opening of a new cotton processing division at the
South African Wool and Textile Research Institute in Port
Elizabeth on 1 May 1974. In conjunction with the opening
ceremony, which was attended by several leading
personalities in the cotton industry in Southern Africa, a
symposium on cotton production in Southern Africa,
mechanical harvesting and ginning, cotton grading and
cotton processing was held.

Grant-supported research

The CSIR continues to play an important role in supporting
research at universities and museums. For the financial year
1973-74 a total amount of R1 667 000 was made available
to research workers at these institutions.

Unfortunately the CSIR has found it impossible to meet all
deserving requests for funds, as recommended by its
referees and committees for the various disciplines. It should
be pointed out, however, that the Government has always
reacted favourably to well-motivated representations for
additional funds for this purpose, and that the amount voted
annually for research grants has grown at a much faster rate
than the funds provided for the CSIR's own research
institutes and laboratories.

New appointments

Dr Leon B Knoll, a prominent engineer, industrialist and
businessman, was appointed to the Council of the CSIR for a
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three-year term with effect from 1 January 1974 to fill the
vacancy caused by the retirement of Mr JD Roberts after
nine years of service on the Council. Apart from his many
business interests, Dr Knoll has been a member of the Prime
Minister's Economic Advisory Council since its inception in
1960 and he is also a member of the Government
Commission of Inquiry into Exports and of the Export
Advisory Council as well as of many other important
organizations concerned with national affairs.

Another appointment to the CSIR Council was that of Dr PS
Rautenbach, Secretary for Planning and the Environment. Dr
Rautenbach, whose appointment took effect from 1 January
1974, replaced Dr PJ Riekert, Economic Adviser to the
Prime Minister.

Prof ET Woodburn of the University of Natal, Dr AJA Roux of
the Atomic Energy Board and Mr MT de Waal of the
Industrial Development Corporation were reappointed as
Council members for a further three-year term.

The appointment of Prof DH Jacobson, with effect from
1 January 1975, as director of the CSIR's National Research
Institute for Mathematical Sciences, was announced during
the year. Prof Jacobson, formerly professor in the
Department of Applied Mathematics at the University of the
Witwatersrand, succeeds Prof C Jacobsz who retired in
December,1974. Prof Jacobsz will remain at the CSIR for
special duties.
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chemical
research

NATIONAL CHEMICAL RESEARCH
LABORATORY

Director - DR PR ENSLIN

The MNational Chemical Research Laboratory
(NCRL) serves as a centre where the latest
developments in chemical 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, biological chemistry, inorganic
chemistry, organic chemistry, molecular
biochemistry, 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 was transferred to the National Food
Research Institute in 1974.

/ Pharmacologicaily active substances

A new aspect of the continuing programme of the synthesis of
branched-chain sugars and nucleosides is the preparation of
substances containing & fleorine atom at the branched point.
These carbohydrate derivatives will be screened at the National

A novel mammalian metabolite of aflatoxin B, has been iden-
tified, and a collaborative study with Prof G Kirby of the Univer-
sity of Glasgow on an aspect of the biosynthesis of
cyclopiazonic acid has been completed.

institutes of Health in the USA as it is known that certain
fluorinated nucleosides are powerfui anti-tumour agents.

The 9f -methyt analogue of retroprogesterone has been syn-
thesized by the application of a novel method for side chain in-
corporation, which was recently developed in the laboratory.
The hormonal activity of this substance is currently being
evaluated at the Schering Corporation in the USA, with whom
this laboratory has a contractual agreement.

Metabolites of poisonous fungi

The continuing coilaboration with the MNational Research In-
stitute for Nutritional Diseases of the Medical Research Council
has led to further progress in the isolation and structural
elucidation of new metabalites. Six novel bisdihydrofurans
isolated from Aspergillus ustus have been studied and it has
been shown that some exhibit higher cytotoxicity than the
structurally refated metabolite, sterigmatocystin.

Proteins

Although the NCRL played a leading role in the elucidation of
the primary structure of snake venom neurctoxins, knowiedge
regarding the functional aspects of these molecules lagged
behind. Recent advances made in this laboratory on cytotoxin
and ghospholipase A structures, however, opened a new field
for structure-function relationship studies. These latter
molecules are known 1o act synergistically on the cell
membrane, liberating membrane-bound enzymes. A study of
the action of these molecules, with known structure, now forms
part of a broader study of membrane structures.

Progress made in the field of phosphoproteins also allowed
functional studies to be initiated. The phosvitins, from various
sources, now act as substrates of known structure for a study of
the biosynthesis and metabelism of these compounds.

Digestion and metabolism of ruminants

Work relating to the digestion and metabolism of ruminanis is
carried out in close cooperation with the Veterinary Research

/!
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Manganese oxides used in dry cells and some laser glass
materials have already been analysed for the Chemical
Engineering Research Group and the National Physical
Research Laboratory,
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Institute at Onderstepoort. The major part of the work is still Corrosion

concerned with the digestion of high-fibre diets and the . . . .
metabolism of the resultant end-products by sheep. These Both external and internal corrosion of metal pipes continues to
studies are beginning to provide some clues as to how the be a major problem and half of the research activities of the
rumen flora can be manipulated to allow the most effective Corrosion Research Division was devoted to these fields. As far
fibre-digesting bacteria to achieve their maximum growth as internal corrosion is concerned, the main objective of this
potential. This affects the rate and extent of fibre digestion in project is to develop a method by which the corrosion in a steel
the rumen and thereby the performance of ruminants under or galvanized pipe conveying a particular water under specific

range conditions or on maintenance diets. conditions could be continuously monitared.

Tests with the available commercial apparatus have shown it to
be subject to serious design errors making it undependable.
Other methods based on the polarization resistance principle
are now being developed for field use. If this is successful, it will
be possible to continuously monitor corrosion rates in a given
system. The advantages of this to the contorol of anti-corrosion
water treatment are obvious. In addition, spool pieces of either
galvanized steel or black steel have been designed for installa-
tion in water reticulation systems where trouble is being ex-
perienced. By means of these spool pieces the corrosivity of the
water and the effect of temperature and pressure as well as the
behaviour of a galvanized coating could be studied in detail with
time.

However, even under optimum conditions, fibre digestion is a
relatively slow process that does not provide energy at a suf-
ficiently high rate to keep pace with the production potential of,
e.g., lactating dairy cows or slaughter animals in the finishing-
off period. Therefore part of the work is being directed to the
study of digestion and metabolism in ruminants on high-
concentrate diets. A major problem here is the maintenance of a
balanced ruminal flora which produces energy nutrients in the
form of volatile fatty acids, in the proportions in which they oc-
cur in animals on high-roughage diets, without accumulation of
lactic acid which is undesirable in every way,

For closed-circuit cooling systems a rapid method has been
developed to determine the minimum effective concentration of
inhibitor necessary to provide protection to steel surfaces in a
particular water. This method is now being extended even
further to determine the relative corrosivity of domestic waters
by recording the concentration of inhibitors required to cause
passivity of steel.

Surface chemistry

Photoelectron spectroscopy is a new technique which measures
the binding energy of electrons, and is a very versatile analytical
tool since all chemical elements can be detected in either
the gas or solid phase. With the recent acquisition of an
AEI ES-200B photoelectron spectrometer by the NCRL this

- External corrosion of buried pipes due to oxygen differential
technique has now become freely available in the Republic.

cells in variable clay soils and bacteriological acticn is being in-
vestigated. An exposure programme to study the behaviour of

Exploratory studies have been undertaken for the Laboratory's stainless steel in clay soils in the presence of sulphate-reducing
Corrosion Research Division to study the reaction of carbon bacteria has been initiated.

monoxide and hydrocarbons with iron surfaces and for the

National Institute for Metallurgy on the chemical products form- Corrosion of mild steel exhaust systems in the automotive in-
ed on the surface of platinum group metal electrodes. dustry is costing the country an estimated R12 million per an-

/
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num. On the basis of published information on the composition
of exhaust gases this type of corrosion is being studied by
special methods to evaluate different types of steel and metal
coated steels in terms of their corrosion resistance.

Analytical chemistry

The Analytical Chemistry Division has, after three years, com-
pleted a systematic study of the ion-exchange behaviour of 55
elements in HBr-acetene media; this includes the determination
of mare than a thousand distribution coefficients. This informa-
tion is of the greatest importance for the development of selec-
tive procedures for the separation of elements from complex
mixtures such as rocks.

A method for the determination of trace and ultra-trace
amounts of lanthanides in rock was developed in collaboration
with the National Physical Research Laboratory, and has heen
applied successfully to the analysis of 170 rock samples from
the Geological Survey, as part of their study of the genesis of
the Bushveld complex.

Platinum metals

Recent work has shown the specific effect of the solvent in
governing the intermediate, and, consequently, the final
products in isomerization reactions of platinum compounds.
With iridium, the size of the groups bonded to the metal has
been shown to be the major factor controiling preduct for-
mation. Many of the important intermediates in these reactions
have been characterized — some by X-ray crystallographic
structural determinations dene in conjunction with the Universi-
ty of Natal.

X-ray determinations of iridium-oxygen systems, now com-
pleted, may lend some insight into the factor governing reactivi-
ty of oxygen in oxygen transport systems. Ruthenium is
probably the most neglected of the platinum metals and the
Ingrganic Chemistry Division has embarked upon a study of the
chemistry of this metal with the two-fold aim of extending its
flimited chemistry and of finding new uses for the metal. The
uses of new ruthenium salts as catalytic reagents are under in-
vestigation.

Results obtained in respect of the reactivity of gold towards
sulphur-containing reagents has awakenad much interest at the
Chamber of Mines of South Africa. The use of xanthates for iron
pyrites removat from gold ores causes a drop in gold extraction
and hence the reactivity of gold towards xanthates and other
sulphur-containing groups is under scrutiny.

Bantu beer

The coming independence of the Black Homelands has focused
attention on their technical and economic needs. The develop-
ment of industries and their supporting infrastructure is ob-
viously of prime importance. The Bantu Beer Unit, in an attempt
1o contribute 1o this very necessary development, invited the
various Momeland jeaders to spend a day with the Unit.

After an introductory talk by the President of the CSIR a detail-
ed presentation was given of the economic and technical ser-
vices provided by the Unit for the Bantu beer brewing industry,
At the conclusion of the meeting a spokesman for the
Homeland leaders made a formal request to the CSIR for aid in
devefoping the sorghum beer industry.
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physical
research

NATIONAL PHYSICAL RESEARCH
LABORATORY

Director - DR A STRASHEIM

The main function of the National Physical
Research Laboratory (NPRL) is to contribute to
the development of physical science in South
Africa through research aimed at the adaptation
of existing knowledge as well as the discovery of
new facts of value in the solution of
technological and industrial problems of national
importance. In addition, the NPRL has statutory
responsibilities for maintaining national stan-
dards of physical measurement for mass, length,
electricity, radiation, etc.

The present facilities of the NPRL cater for most
of the important needs of the Republic in the
sphere of physical science. Within the NPRL
there are groups of research workers in the fields
of earth physics, applied physics, nuclear science
and materials science.

Services Apart from the data provided by these instruments carbon
Every group within the Laboratory continued to render impor- dating, spectroscopic analyses, study of materials under high
tant services to industry, universities and other organizations. In pressure, production of medical isotopes, investigations related
this respect, apparatus such as the scanning electron to air pollution, optical services and standardization activities
microscope, the automatic single crystal diffractometer and are examples of direct assistance that has been provided by the
mass spectrometers for radiometric dating proved their worth. NPRL for outside bodies.
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Energy

The implications of the present energy crisis on the CSIR
research programmes, especially as regards alternative motor
fuels ~— the main problem facing South Africa as a result of the
world fuel situation — were discussed at an internal conference
held during February. Certain aspects in which the NPRL could
undertake research of significance came to the fore, and a
programme in connection with hydrogen technology, namely
the development of hydrogen-absorbing materials and devices,
has been initiated.

lon microprobe mass analyzer

In view of the high priority assigned to metallurgy, considerable
attention has been devoted to certain aspects of physical
metallurgy.

The role of the surface is important in defining the physical
properties of the material. In the past, surface studies were
carried out by means of scanning and Auger electron
microscopy. The recent development of the ion microprobe
mass analyzer (IMMA} has introduced a new dimension into
surface studies. lon microprobe mass analysis makes use of a
focused beam of ions to sputter secondary lons from a
microvolume of the sample surface. Subsequent mass analysis
of these secondary ions permits quantitative elemental pictures
to be constructed for the microvolume, The method is extremely
sensitive and even elements present at trace levels in the
microvolume can be detected.

Such an instrument has been purchased to augment the array
of existing equipment at present in use at the NPRL in this field.
In addition to problems in physical metallurgy, attention will be
focused on catalysts, thin films and geological samples — all of
which are within the scope of the new instrument.

Absolute radiomater

The scientific world is at present considering the replacement of
the platinum radiator as the unit of light. The radiometric
approach to the realization of the new unit of light is a novel one
which offers definite advantages and higher accuracies than the
platinum radiator method.

The radiometer is a sophisticated instrument which can be
operated in vacuum and at low temperatures. This will ensure
high stability and accuracy. Apart from the unit of light, the in-
strument will also be used for basic research in radiation
physics. The construction of a radiometer for this purpose is
almost complete.

High power gas lasers

The established double-discharge principle of stabilizing
transversely excited infrared lasers at atmospheric pressure has
been extended to high pressure ultraviolet-emitting molecular
systems operating on nanosecond time scales. Use is made of a
Blumlein-type circuit to generate the high power nanosecond
electric pulses. Thus far are-free nitrogen discharges and lasing
action in the ultraviofet have been obtained at pressures in ex-
cess of 60 kPa.

Textile fabrics

A photo-electric device was designed to give quantitative es-
timates of barré {a textile fabric defect appearing as long stripes
of non-uniform colour due to uneven dye uptake) and
streakiness {shorter stripes due to dye effects, irregularity in knit
or weave, or puckering). The image of an illuminated slit is
focused onto 2 sample of a fabric which is moved at constant
speed. Detectors observe transmitted light as well as the green

and infrared components of the reflected light by means of an
integrating sphere. Suitable comparisons of these signals yield
quantitative measures of the various types of fabric defects.

Optical design

Optical design capabilities at the NPRL have been expanded
through the purchase of the Accos V automatic design program.
Design of complex lens systems including zoom lenses and
evaluation of lens types using a diffraction calculation of the op~
tical transfer function are now possible, The construction of a
prototype {100 mm, f/1,0) catadioptric objective has been com-
pleted. The prototype lens has been fully evaluated and the
measured optical properties have been found to be in very close
agreement with the theoretical predictions.

Geaophysical studies

The Geophysics Division is undertaking geophysical and
gechydrological studies in areas covered by sands and
sediments of the Kalahari System. Work has thus far consisted
of deep electrical soundings to study the electrical properties of
the Kalahari together with an analysis of borehole results. About
200 of these soundings have been carried out.

It has been possible from these data toc delineate in one area
two waterbearing formations within the Kalahari succession,
termed the Middle Kalahari and Basal Kalahari. Although ex-
isting borehole information is relatively scarce and sometimeas
unreliable, it has been recognised that water from the Basal
Kalahari is generally brackish while that from the Middle
Kalahari is of better quality. The resistivity of the Middle
Kalahari formation as deduced from the sounding resuits can be
correlated quite well with the borehole yield of water. This cor-
relation will be studied in a selected area where test boreholes
are to be dritled.

Inductively coupled plasma

A study of the inductively coupled plasma technigue to assess
its capabilities as an emission source for optical analytical

12 CSIR annual report 1974



spectrometry is being undertaken. The technique has been
shown to be suitable for simultaneously determining a number
of important efements in geochemical soil samples, and has the
further advantage of excellent sensitivity, wide range linear
response and comparative freedom of chemical interferences
for many elements.

Further research is planned on the application of this technique
to the analysis of plant materials and ferrous ores, as well as
fundamental investigations of physical interference effects.
Considerable interest has been shown by commercial
taborateries, where sample throughput could be increased by
the use of this method above existing single element methods.

High-pressure phase relations of potentially important
materials

The phase properties of selected examples of groups of poten-
tially important materials have been studied. Some 30 new
phases were isolated and identified in the series of binary
systems between In,0, and the rare earth oxides. These includ-
ed some perovskites, which are of interest as laser materials,
and also a totally new class of substances of which the proper-
ties still have to be investigated, but which may be useful
electrolumingscent materials.

Photochromic glasses

Photochromic effects in rare earth doped glasses have been in-
vestigated as part of a programme concerned with the develop-
ment of laser glasses. The speed of reversion in some of the
glass systems studied was found to depend on the erbium oxide
concentration, By optimizing this effect, a glass has been dis-
covered for which the reversion time was four times faster than
the fastest hitherto knawn. Photochromic glass with very fast
reversion times finds application as protective windows on
photosensitive devices and as fast optical read-in imputs for
computers.

Afpha clustering

The CSIR’s cyclotron — a first generation type of cyclotron —
is, apart from providing an essential service 1o nuclear medicine
through the production of otherwise unobtainable radioactive
isotopes, the only cyclotron of its kind in the world still exten-
sively being used for fundamental nuclear physics research. One
of the fields of research is the alpha-clustering model of the
nucleus., According to this model correlated groups of four
nucleons exist in the nuclear interior — these clusters cor-
responding to physical alpha-particles only when they are ac-
tually removed from the nucleus.

\

During the past year studies have been made of alpha elastic
and (helium-3, alpha) pickup reactions on the even isotopes of
nickel to investigate the existence of alpha-clusters in the sur-
face of these nuclei, In contrast to previous elastic scattering ex-
periments on light nuclei the elastic scattering on the nickel
isotopes do not give evidence of appreciable alpha-glustering.
The results of the (helium-3, alpha) reaction, hawever, may well
be interpreted in terms of an alpha-cluster knock-out from the
nucleus. This indicates that the two different types of reactions
employed in the study probe different properties of the cluster
structures in the nuclei that were studied. This dual approach
could lead to more information about the clusters themselves,

Mercury and pollution

Mercury is known to be a highly toxic metal even when present
in extremely low concentrations. The ability of organisms (often
forming part of the food chain) to accumulate this element
makes it important to be able to determine its presence in water
and other enviranmental samples at concentrations as low as
microgram per litre or subnanogram levels. A technique which
includes the separation of the mercury from the water with
sitver wool and determining the mercury spectroscopically has
been developed by the Laboratory. The technique allows easy
sample collection and transport. In comparison with other
methods it is more than 100 times more sensitive while having
a precision at least as good. The added convenience of not hay-
ing to preserve, store and transport bulky samples to the
laboratory makes it highly practical.
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mathematical
sciences

NATIONAL RESEARCH INSTITUTE FOR
MATHEMATICAL SCIENCES

Director - PROF. C JACOBSZ

The National Research Institute for Ma-
thematical Sciences (NRIMS) consists of di-
visions for mathematical analysis, numerical
analysis, computer science, operations research
and statistics, and a computing centre. Activities
cover the various branches of mathematics 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.

Dynamical meteorology

A detailed scale analysis has been made of the fundamental at-
mospheric forecast equations in a coordinate system which
allows topographic effects to be incorporated directly into the
equations rather than into the boundary conditions. The
equations furthermore are written in such a way that com-
binations of terms c¢an be retained or omitted from the basic
equations. The analysis has pointed up certain difficulties in the
system that require further investigation.

A study has been made of iterative methods of obtaining the
three-dimensional temperature structure of the atmosphere
from satellite-borne measurements of atmospheric radiance
(SIRS observations) which in the near future will have to be in-
corporated into routine weather prediction schemes.

A further activity was concerned with the specification and
sefection of powerful computing facilities by the South African

Weather Bureau. This led 1o the Weather Bureau ordering a
powerful computer system with a dual telecommunication
processor and an electrostatic off-line plotter. This system,
supplemented by the computing facilities of the Institute,
provides very attractive prospects of dynamical meteorological
research, apart from the obvious great gains in operational com-
petence.

Theoretical aerodynamics

An advanced treatise on the mathematical principies of
theoretical aerodynamics has been completed, thus concluding
three years of study. On the practical side, a computer program
was written for the National Institute for Defence Research {and
implemented with the collaboration of that Institute) to
caiculate the stationary lift distribution on an aircraft wing.
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Differential equations

When a solid body moves in a viscous fluid, the spatial region
occupied by the fluid changes with time, and the movements of
the fluid and the body are coupled, due to drag. It is thus
necessary to solve simultaneously for the velocity field of the
fluid and the velocity of the body.

Two hypotheses were stipulated and it was shown that under
suitable restrictions a so-called norm-bounded weak solution to
the problem exists. The result has been published in a special
report of the Institute.

Numerically controlled machine tools

Activity in the field of numerically controlled machine tools
declined owing to reduced demand from other CSIR institutes
and the public sector. Nevertheless current developments are
being followed. During February and March a course was again
given on the industrial applications of numerically controlled
machine tools and numerical control in general.

Computer-aided design

The study of new developments in the field of computer-aided
design continued. A report was compiled on the current ac-
tivities at organizations involved in interactive cartographic
work. This report led to a formal proposal for the establishment
of a laboratory for computer-aided cartography.

Data banks

A project on data banks was undertaken jointly by the CSIR and
a manufacturer of data handling equipment. A wide-ranging
study has been completed of existing efforts directed towards
the storage and retrieval of geographically-based data. Follow-
ing on this study, a start was made with the design of a
generalized system suitable for operating on small to medium-
sized computers.

Computing centre

The computing centre recently became a separate division of
the Institute with a mandate to operate the computing facilities,
plan future computing services, provide limited programming
assistance, implement and maintain an advisory service for
users, and to undertake scientific investigations aimed at op-
timizing the services of the centre.

To cope with the continually increasing demand for computing
services in the CSIR, the present system was expanded in
December 1973. In spite of hardware and software
enhancements, however, predictions of the growth in com-
puting load indicate that the capacity of the present computing
system will be exceeded during the second half of 1975, at the
latest. Additional equipment will be installed by January 1975,
but it is foreseen that during 1976 the computer will have to be
replaced by a larger machine, or combined with a second
central processing unit.

Consulting services in numerical analysis

On various occasions the Numerical Analysis Division was ask-
ed by research workers in a number of different scientific and
engineering fields to render advisory and programming services
related to various areas of numerical analysis. In most cases
straightforward applications of well-known methods and library
programs made it possible to solve the problem, but in one in-
stance actual case study research was necessary.

Service programming

There has been a steady increase in requests for computer out-
put in pictorial form: histograms, charts or graphs were produc-
ed by the line printer, and hundreds of graphs or diagrams by
the plotters. This work included applications depicting
economic trends; the cumulative distribution of different
pollutants, and wind-roses, for air pollution studies; contours for
hail distribution investigations and for mapping levels of aircraft
noise disturbance.

Program development has continued on projects such as the
study of eclipsing binary star systems, and investigations of air
pollution, water reclamation, aircraft noise disturbance and
agricultural performance. These programs have been run on a
regular basis.

Other projects for which computer programs have been
prepared include the distribution of the time intervals between
the components of lightning flashes, a study of the radar reflec-
tivity of rain and hail, and the design of a monument.

Operations research

The major effort during the year was devoted to a study of the
application of computer modelling techniques to town and
regional planning. A program was developed for use by the

town planning division of the Department of Planning and the
Environment for assessing alternative plans for the overall
layout of the proposed development around Greater Saldanha
Bay. This program was used in preparing proposals for the
Cabinet.

Statistical analysis of vitamin C supplementation

The Institute assisted research workers of the Medical Research
Council in determining the optimum level of vitamin C to be
added to the diet of mineworkers.

Blood samples were obtained from two groups of Bantu
mineworkers whose diets were enriched by different quantities
of vitamin C. The blood serum was analysed for vitamin C, in-
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itially and again after one and two months of supplementation.
A third group of mineworkers, to whose diet no additional
vitamin C was added, was used as a controf.

Statistical analysis of the results enabled an optimum level of
supplementation to be decided upon.

Statistical analysis of use of safety beilts

At the request of the Road Safety Council two safety belt sur-
veys were mounted in the Pretoria area. The first survey was
designed to determine the safety belt wearing rates (proportion
of ‘safety belt protected’ drivers). The second survey was
prompted by the fuel crisis; the object was to determine
whether significant changes had taken place in the safety belt
wearing habits of the public.

Statistical analysis of the results showed that the rates for the
sacond survey waere significantly lower than those found in the
first survey.

Statistical analysis of bloed clotting characteristics

The Institute assisted with the evaluation of research results ob-
tained by a medical research worker at the H F Verwoerd
Hospital in Pretoria who investigated the effect which a number
of oral contraceptives had on the clotting characteristics of the
blood of patients. The clotting characteristics were studied by
observing what is known as the euglobulinolysis time {ELT) of
the blood.

The Institute was responsible for the statistical analysis of the
results, which were obtained with five different oral contracep-
tives administered to White and also Bantu patients, two further
contraceptives being given to Bantu patients oniy.

Statistical analysis applied to determination of diameter of
wool fibres

The diameter of wool fibres can be determined very accurately if
& microscope is used, but the method is time-consuming. In
contrast, so-called airflow measurements are less accurate but
can be arrived at much more readily.

The NRIMS subjected to statistical analysis a series of results
which had been obtained by the South African Wool and Textile
Research Institute using eight sources of wool. It was found
that the 'microscope value’ of the fibre diameter can be deduc-
ed with reasonable accuracy from the ‘airflow value'.

\
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astronomy

SOUTH AFRICAN ASTRONOMICAL
OBSERVATORY

Director - SIR RICHARD VAN DER RIET WOOLLEY

The South African Astronomical Observatory
(SAAOQ), which is operated by the CSIR in co-
operation with the Science Research Council of
Great Britain, has been established to conduct
astrophysical research. The headquarters of the
SAAQ 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 at-
mospheric pollution, absence of wind and
freedom from atmospheric disturbances (the
astronomers’ ‘bad seeing’).

With the Phase | development programme at the
Sutherland outstation complete the Observatory
has put into operation research programmes
making full use of the three telescopes which are
now fully operational. The majority of these
programmes involve massive amounts of observ-
ing and reduction time and will therefore not
produce data in a form suitable for publication for
some time. Nevertheless, it is important that
observatories such as the SAAO, which have a
substantial number of long-term staff, should un-
dertake these programmes which cannot be
tackled by university and other small
departments.

Photographic photometry

Much of modern astrophysical research is based on our
knowledge of the magnitudes and colours of individual stars.
The most accurate measurements of these parameters are
currently made with photoelectric detectors and considerable
time is devoted to such observations with the 100 cm and
50 cm reflectors at Sutherland. However, such instruments
can measure only one star at a time and if information on
many stars in a field is required a photographic technique must
be used.

The two telescopes at present attached to the multiple refractor
mounting are capable of taking, with the use of suitable filters,
simultaneous wide angle (4 degrees square) pictures, usually in
blue and yellow or blue and red broad band colours. The general
technique for reduction of the data is to measure, with an iris
photometer, the densities on the photographic plate of a se-
quence of stars of known magnitude together with those of the
programme stars. Interpolation in the known sequence then
provides the magnitudes of the programme stars. The
photoelectric sequences have been set up by observers using
the 50 cm telescope at Sutherland.

Current programmes concern the determination of the period-
luminosity and colour-magnitude relationships of Cepheid

variable stars in the Galactic centre area and the Large
Magellanic Cloud for comparison with theory and observations
of similar stars in other associations.

Detection of variable stars

New variable stars are detected on photographic plates with the
blink microscope. This equipment makes it possible to view
plates of the same area, taken at different times, in the same
eyepiece in quick succession. Stars of constant magnitude will
appear stable but variables, which change their diameter with
time, appear to ‘blink’ due to the change in diameter.

Visitors

The inter-agency agreement between the CSIR and the Science
Research Council makes provision for the use of the SAAQ
telescopes by visiting astronomers from the United Kingdom
and South Africa. During 1974 observers from the Royal
Greenwich Observatory, St Andrews University and University
College, London were allocated about 30 per cent of the time
on the Sutherland telescopes whilst the Royal Greenwich
Observatory and Manchester and Oxford Universities made use
of the 74-inch telescope in Pretoria.

5,
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Three other overseas visitors (from the RGO and Cambridge
University) spent a considerable period at the SAAQ whilst un-
dertaking Ph.D. projects or personal research associated with
the southern hemisphere.

The Department of Astronomy of the University of Cape Town
has also undertaken programmes both at Pretoria and
Sutherland.

74-inch telescope

The 74-inch reflector which has been housed at the Radcliffe
Observatory in Pretoria since 1938 was purchased by the CSIR
and became the property of the SAAO on April 1, 1974.

It is intended to move the telescope to Sutherland as soon as
possible and the new building is already under construction. It is
hoped that the move will be complete and the telescope
operational in the superior observing conditions at Sutherland
during the second half of 1975.

Observing conditions at Sutherland

Records of observing conditions at Sutherland are now
available for the first fully operational year (1973) and these
have been published in an SAAQ Circular.

These records show that the 1973 conditions were very much
as predicted — about 50 per cent of the night-time hours hav-
ing the excellent transparency required for high-grade
photometry and a further 16 per cent being quite suitable for
spectroscopy.

The accompanying graph which shows the number of
photometric hours recorded each week illustrates that, as was
expected, the usable time is fairly evenly distributed throughout
the year as opposed to the weather patterns in the Cape Penin-
sula and the Transvaal. These figures indicate that Sutherland
compares very favourably with most of the other major obser-
vatory sites — even the outstanding ones in Chile and Hawaii.

Infrared photometry

Over the past 10 years there has been an enormous increase in
activity in infrared astronomy and many unexpected discoveries
have been made. For instance some stars and galaxies radiate
much more energy in the infrared than had been anticipated.

During the past two years an infrared photometer constructed
at the Royal Greenwich Observatory has been used on
telescopes at the Cape, Sutherland and Pretoria. Several signifi-
cant contributions to infrared astronomy have resulted par-
ticularly in the 1,2 - 3,5 range. It was found that carbon-rich,
hydrogen-poor variable stars are surrounded by clouds of soot
(which emit in the infrared) whilst non-variable stars of the
same composition do not have such clouds.

The globular cluster ¢v Cen was shown to contain red giant
stars which are considerably cooler than had been predicted.
These stars are probably in a rapid state of evolution in which
matter is ejected. Interesting results were obtained for various
other objects, including possible optical identifications for
cosmic X-ray sources, old novae, variable galaxies and objects
connected with very early stages of star formation. A new in-
frared photometer is now being built at the SAAO so that this
work can be continued and expanded.

Site development at Sutherland

The Phase Il building programme now in progress at Sutherland
makes provision for the new building to house the 74-inch
telescope and the completion of the single quarters.
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To date, visiting observers have been accommodated in two
two-bedroomed chalets and one of the houses originally built
for technicians. The new facilities will provide a further six single
bedrooms, a kitchen/dining complex and communal lounge and
recreation areas.

Considerable progress has been made with the improvement of
the site by the Superintendent and his staff in this difficult area.
Grassed areas and gardens have been laid out around the
houses and a large number of trees have been planted on the
site.

"
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telecommunications

NATIONAL INSTITUTE FOR
TELECOMMUNICATIONS RESEARCH

Director - R.W. VICE

The work of the National Institute for Telecom-
munications 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 and its research laboratories are
situated at the University of the Witwatersrand
in Johannesburg; the Radio Space Research Sta-
tion (RSRS) is located at Hartebsesthosk, Trans-
vaal, where the satellite tracking station of the
Spaceflight Tracking and Data Network {STDN)
is operated in terms of a contract between the
United States’ National Aeronautics and Space
Administration and the CSIR,

lonaspheric research

The Institute carries out research into the ionosphere and its in-
fluence on the propagation of radio waves. Regular ionospheric
observations are made near Johannesburg, at Hermanus, and
on Marion Island. Observations of airglow are made near
Pretoria and at Sutherland (on the site of the South African
Astronomical Observatory). Bulietins of ionospheric data and
predictions of the optimum frequencies for use in short-wave
radio communications are issued monthly.

Measuring rainfall by radar

Research into the use of radar 10 study clouds and precipitation
is carried out at a radar experimental station at Houtkoppen,
near Johannesburg. Here a radar system has been specially
designed for the measurement of rain. It is being used to
measure rainfall over a river catchment area as part of 3
hydrological experiment.

An 8 mm Doppler radar has been designed in order to measure
the motions of raindrops, from which the sizes of the drops can
be derived. Significant departures from the generally assumed
distripution of drop sizes have been found, and this has an im-
portant bearing on the relatianship between the measured echo
intensity and the rainfall measurement. The power of the radar
transmitter has been increased and a new signal processing
system is being developed.

Lightning research

The Institute makes use of a system of spaced VHF receivers to
obtain synchronized records of the radio noise radiated by light-
ning. 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. Additional
radar equipment is being built and will be used in an attempt to
observe echoes from lightning channels in the € and X bands.

/
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Distance measurement

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

Because of the increasing accuracy of distance measuring
equipment the need has arisen for a standard against which this
can be calibrated. The Institute, with the co-operation of the
Director General of Surveys, is now erecting a standard base to
the north of Pretoria. When the concrete pillars of the base have
been built they will be allowed to settle for about a year before
the standard line is measured. The line, which is defined by
stable underground markers, will be approximately 864 m long,
and will be accurate to within a few parts in 107,

Space research

The Institute operates the Radio Space Research Station at
Hartebeesthoek on behalf of the United States’ National
Aeronautics and Space Administration (NASA). Originally this
comprised two tracking stations, the Deep Space Instrumenta-
tion Facility (DSIF) and a station of the Spaceflight Tracking and
Data Network (STDN); the DSIF, however, ceased operation at
the end of June, 1974.

The STDN station is one of the world-wide network of stations
established by NASA to track and communicate with scientific
earth satellites. It is expected that this station will close towards
the end of 1975. The tracking activity, however, is being main-
tained at a high level.

In terms of an agreement concluded last year between the CSIR
and the French Centre National d'Etudes Spatiales (CNES), the
Institute took over full responsibility for the operation of the
French satellite tracking station near Pretoria on 1st April,
1974.

Radio astronomy

The Institute has since 1963 carried out a programme of radio
astronomy at the Radio Space Research Station at
Hartebeesthoek, making use of a 26 m parabolic antenna at the
DSIF when this was not required for deep space tracking. The
necessary ancillary equipment was designed and built by the In-
stitute. There are two radiometers, operating at 2 295 and
4 200 MHz.

The main continuing programme over the past seven years has
been the study of variable radio sources. This work was un-
avoidably disrupted by the closure of the deep space tracking
station, but observations were made up to the time of closure
and will be resumed as soon as possible.

Other programmes have been the observations using intercon-
tinental interferometers with base lines extending from South
Africa to Australia, Europe and North America, and a survey at
2 295 MHz of radio sources in the southern sky.

Now that observations are no longer confined to periods
between deep space tracking operations, it will be possible to
expand the programme considerably, and funds have been
made available for this purpose.
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road research

NATIONAL INSTITUTE FOR
RCAD RESEARCH

Director - DR SH KUHN

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, con-
struction, 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 im-
portant 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 is
also affiliated to the Institute and makes an an-
nual contribution to research costs.

& Yankic
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Recent International developments have affected the supply of
oil and its cost and these two factors will undoubtedly have an o GasWoRKS
effect upon the South African road industry, & coxeoven

An important aspect which must not be overlooked is whether
bitumen, which is derived from oil and is used extensively for
road construction and maintenance purposes, will continue to
be available. {In the past bitumen has always been preferred to
coal-tar even though the latter, which is a by-product of the
local steel industry, was available.) The Institute began to in-
vestigate, even prior to the Middle East conflict, the probable
future availability of bitumen and concluded that, while the
supply position could not be forecast, the cost of this important
material was certain to increase sharply.

¥ FProtoria
O Johannestrg

& Vandarbijtaork

]

idanhy Bay

pated axpantion) Por Ellzabeth
o,

Another important consideration was that, in view of the expan-
sion of the steel industry, the amount of coke-oven tar produced
in South Africa would increase considerably and by the end of
the decade there would probably be sufficient locally-produced
coal-tar to satisfy the country's requirernents for road binders.

Cage Town

minimum service life of five years can be expected and,
depending on the performance of existing surfacings, this

For a number of years the institute has conducted research in figure may well be increased. it has been suggested that one
several areas in which coal-tar could be used to replace of the reasons coke-oven tars do not perform well in sur-
bitumen. The situation to date is as follows: facings in South Africa is that they are oxidized in the severe
weathering conditions that prevail on the Highveld.

@ The development of low-volatile PVC tars for surface treat- However, studies of the change in composition of tars and
ment maintenance has reached the stage at which a PVC/tars in service, using gas chromatography, show that

\
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there is a strong correlation between the hardening of tars in

service and the evaporation of the lighter tar oils. This in-

dicates that the durability of tar can be improved if the com-

position of the tar is changed to include fewer of these oil
. fractions.

® Tar derived from the Sasol (oil-from-coal) process is being
evaluated for use in surfacings.

@ Tar is a suitable hot-mix binder for use in the construction of
the base of a road. It has been estimated that savings of
more than 35 per cent in material costs and 15 per cent in
the overall construction costs are possible. These savings

L4 may be even greater because of the recent increase in the
price of bitumen. The effect of mixing conditions upon the
change in composition and viscosity has been examined.
Specifications for a tar which shows a minimum hardening
during the preparation of hot mixtures have been prepared.

Motor vehicle safety belts

Following a request by the Advisory Committee of the National
Road Safety Council, the Institute undertook a literature survey
on the efficacy of safety belts as a life-saving and injury-
reducing factor in road accidents.

The subsequent report described the different types of safety
belts, their function and correct usage as well as certain objec-
tions to belt usage. The advantages of using belts are evident

N

and the indications at present are that the combined lap-and-
shoulder belt is the most efficient constraint system which can
be employed to reduce the injuries sustained by vehicle oc-
cupants in accidents.

The National Road Safety Council subsequently requested the
Institute to evaluate these data, and to make recommendations
regarding the use of safety belts in motor vehicles in South
Africa. Various aspects were considered, such as age limit for
front seat occupants and incentives likely to increase the use of
belts. Amended draft legislation was proposed and certain
suggestions regarding publicity and law enforcement were
made.

In a separate report it is stated how data on casualties in
various types of vehicles were obtained and used to estimate
the likely influence of increased safety belt use on road accident
fatalities in the Republic of South Africa. Assuming the use of
safety belts by 70 per cent of all motor car occupants, and a
reduction of 30 per cent in fatalities as a result of seat belt use, )
it was estimated that, in 1971, fatalities amongst front seat oc- ¥
cupants of motor cars could have been reduced by 275; this is ]
3,3 per cent of all fatalities for all categories of accidents. Cost- i
benefit calculations show that if belts are used the costs can be
fully justified. i

Another sample survey was designed and implemented to es- h
timate the proportion of drivers of motor cars wearing 3-point
safety belts in Pretoria and the surrounding rural areas during £

B
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daylight hours. On ordinary rural roads carrying at least 800
vehicles per day this was found 10 be 5,5 per cent, on rural
freeways 10,3 per cent, and in the Pretoria urban area it was
3,2 per cent in this particular survey. Further surveys are being
planned.

Proparties of open-graded asphailt overiay

The open-graded asphalt overlay laid on a portion of the Ben
Schoeman Highway between Pretoria and Johannesburg to im-
prove skid resistance has been under observation by the NIRR.
it has been noted that as far as skid-resistance, spray throw-up,
riding quality and noise are concerned, this overlay undoubtedly
benefits the road user.

Tests carried out with the NIRR brake-force trailer have shown
that the overlay increased the skid-resistance, over the speed
range of 25 to 100 km/h, by about 0,2 units thus decreasing the
calculated stopping distance, from 100 km/h, by 40 per cent.
‘The wet-weather accident rate (expressed as a percentage of
total accidents) decreased to 7 per cent during the first year
with the new overlay compared with 28 per cent during the
previcus year.

The open-textured nature of the surfacing causes a significant
decrease in the amount of spray thrown up by fast-moving
vehicles, thus reducing the safety hazard caused by poor
visibility.

The overtay has improved the riding quality but some motorists
still complain of experiencing vibrations when driving within a
certain speed range on the Highway. However, an investigation
indicated that the vibrations were caused by imperfections in
the vehigles and not by any defect in the road surface.

The noise generated by the interaction of vehicle tyres and the
road surface is heard both within vehicles and by persons living
and working near the road. An investigation has been carried
out to compare the noise generated by open-graded asphalt

with that generated by other types of surfacing. As far as the
noise inside a vehicle is concerned, the type of surfacing has no
effect at high speeds because of the overriding effect of wind
noise. At a speed of 70 km/h, however, the noise level inside a
typical passenger car was 64 dB(A} on the open-graded asphalt
compared with 73 dB{(A} on a surface treatment, which is a
significant improvement. Normal speech is made easier against
a lower background noise and it is also possible that lower noise
levels wili cause less driver fatigue on a long journey.

The noise measured outside the vehicle under standard con-
ditions was about 6 dB(A} lower on open-graded asphalt than
on surface treatment. This means that at normal traffic speeds,
for an equivalent energy noise level, open-graded asphalt could
take about three times as much traffic as surface treatment.
Noise poliution of the environment is not a problem for most
rural roads, but it is a problem in towns, particularly where
freeways pass through residential areas. It is possible, therefore,
that open-graded asphalt will provide the optimum wearing
course for urban freeways because of its good skid-resistance
and anti-splash properties combined with low noise generation.

Rumble devices for road safety

Rumble devices alert the unwary driver to the need for caution
on the approaches to road hazards such as unexpected sharp
curves, outlying circles, isolated stop intersections and unguard-
ed railway level crossings. They are constructed by placing a
surfacing containing 13 mm or 19 mm size stone on the ex-
isting roadway to form intermittent rumble surfaces or rumble
strips. They are used in conjunction with warning road signs and
markings where these have proved ineffective on their own. If
the driver heeds the message of the road signs and slows down,
his tyres set up a reassuring rhythmic rumble as his vehicle
crosses the intermittent surfaces of coarser stone on the
roadway. Should he fail to slow down, the beat becomes
quicker and imparts a sense of urgency to which he quickly
responds by braking. Correctly spaced rumble surfaces guide
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the driver to a suitable rate of deceleration. This is particularly
useful under conditions of poor visibility and on slippery roads.

At the request of the National Road Safety Council the NIRR in-
vestigated the use of rumble devices both overseas and locally.
Rumble installations in the United States have reduced ac-
cidents at isolated intersections by about 40 per cent through
reduced speeds and improved stop observance. In South Africa
a number of rumble installations have been constructed on rural
roads. Although no local accident data are available, provincial
roads engineers consider them of value in alerting drivers to the
need for caution on the approaches to hazardous curves or in-
tersections.

The NIRR has drawn up guidelines covering the investigation of
the site, selection of the rumble device, and construction of the
rumble installation. An effective layout pattern for intermittent
rumble surfaces has been developed.

Alcohol and road safety

Much attention has recently been given to the effect of alcohol
consumption on motor vehicle driving. The National Road Safe-
ty Council requested the Institute to prepare a case for reducing
the legal blood-alcohol level for drivers in the Republic from
0,15 per cent to 0,08 per cent. Local and overseas sources of
information were consulted before drafting this motivation.

A report was then written. It described the effect of alcohol on
the human brain and consequently on a driver. His abilities are
impaired by alcohol, especially as regards his reaction time,
judgement, performance, perception and risk of exposure to ac-
cident. The application of legislation in the Republic of South
Africa and countries abroad was examined and it was shown
that those countries that have adopted stringent legislation,
coupled with adequate enforcement of the law in this regard,
have obtained excellent results in combating the problem. From
this study of law enforcement practices and court procedures in
regard to alcohol and traffic, including the role of the police,
blood and breath tests, and medical evidence, it appeared that,
in the search for effective countermeasures, most problems are
encountered in law enforcement.

Following the announcement that the new legal blood-alcohol
limit of 0,08 per cent would become effective from 1 October
1973 random breath-tests were carried out on 730 drivers in
Pretoria and the surrounding rural area between the hours of
17h30 and 01h0O0. This was the preliminary of a ‘before and
after’ study to determine the effect of the new legislation on
drivers. It is interesting to note that the 'before’ survey revealed

that 23 per cent of the drivers tested had consumed alcohol
prior to driving.

Procedures for enforcing the new legislation are clumsy and in-
convenient at present to both drivers and police. The Institute
has therefore begun to explore the possibility of streamlining
present methods and procedures for measuring the alcohol con-
tent of blood. Tests have been carried out to compare and
assess the convenience and accuracy of two breath-alcohol
screening devices for use by police in deciding whether a driver
should be arrested and taken to the district surgeon for blood
tests, At the same time, two other breath-testing instruments
have been studied which could at a future date replace blood
tests entirely and provide substantive evidence of blood-alcohol
contents for use in court.
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water research

NATIONAL INSTITUTE FOR WATER
RESEARCH

Director - DR G G CILLIE

Water research is vital in a country like South
Africa with its relatively scarce sources of water.
The MNational Institute for Water Research
{NIWR) therefore strives to develop expertise on
the efficient use and conservation of available
resources. Its activities include, inter alia, in-
vestigation 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, es-
tuaries and even the sea. The Institute has a total
personnel of 209 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
utifization of water. Research groups have been
established for freshwater biology, water quality,
biological treatment processes, physico-
chernical treatment processes and desalination.
There is also a group which deals with technical
enquiries.

/ National marine monitoring programme

This investigation, sponsored by the Department of Planning
and the Environment, recently began with, among other things,
the examination of the input of wastes into the sea between
Durban and Umbogintwini. It is concerned with impact area
studies to locate major sources of pollution, coastat reference
surveys to establish background reference parameters and the
extent of pollution effects, open sea reference parameters and
data handling.

The impact area studies cover a 30 km stretch of coast from
Durban southwards in which all canals, rivers and effluents have
been sampled and accumulator species collected and analysed.
A number of canals and some of the effluents contribute to mild
organic pollution of the sea.

Information from studies conducted in Natal prior 1o the present
programme gave background information on parts of the Natal
coast and indicated the sporadic presence of some heavy
metals and chlorinated pesticides in animal tissues and
sediments. Low levels of DDT, DDD and lindane are widespread
in some marine organisms and sediments on the continental
shelf,

An ocean reference transect survey has been initiated off the
east coast to evaluate present conditions on a seasonal basis
and to determine existing levels and variations of recognised
pollutants.

The transect consists of a line of stations at right angies to the
coastline off Cooper Light. Sampling stations are situated 2 km

apart for the first 10km and thereafter at 25, 50, 75 and
100 km off-shore. The outermost station has a water depth of
approximately 2 900 metres. The first 10km are being
subjected to more intense scrutiny since the variations in the
majority of the measurements will probably be greatest in this
region with a trend towards greater uniformity off-shore,

The first sampling run of the transect was undertaken by the RV
Meiring Naudé between 11 and 13 March 1974. The sediment
and water samples coliected were analysed for dissolved ox-
ygen, organic matier, heavy metals, oil and chlorinated
hydrocarbons. Current characteristics, temperature and salinity
were recorded simultaneously, and samples for nutrient analysis
taken ai standard depths at all the stations.

Disposal of mineralized industrial effluents by irrigation

As a corollary to the successful plot experiments carried out at
Springs with irrigation of highly mineralized effluents from a
pulp and paper factory, the NIWR has since 1968 been con-
ducting iysimeter experiments at Pretoria to determine the long-
term effects of this irrigation on lucerne vieids and soil con-
dition.

At the end of the previous growth season a reduction in the
vield of lucerne was observed, but the latest information in-
dicates an actual increase in vield of 1,17 gto 1,45 g (dry mass)
per year. This increased yield might have been due to a good
rainy season, a reduction in the calculated sodium cantent of
the soil, or a reduction in the amount of sodium applied.

N

26 CSIR annual report 1974



Promising results were obtained in laboratory studies and the
system has now been installed at Windhoek, with the support of [
both the Water Research Commission and the Municipality of
Windhoek, to monitor continucusly both the quality of potable
and reclaimed water. The system incorporates an alarm that
could be set off if a toxic substance were present at a con- ]
centration exceeding a certain predetermined value. Such an ]

alarm situation would then be followed by a complete chemical i
and microbiological analysis to ascertain the reason for the i
alarm.

The system, as applied at Windhoek, also makes provision for =
long-term evaluations to determine if sub-lethal concentrations
of toxicants are present. Fish are subjected to a pathological ex-
amination at selected intervals to determine if any changes in
the tissue have taken place. These studies are supplemented
with a thorough chemical and microbiological evaluation of the L
quality of the water. If the system functions well at Windhoek, it
will be extended to other applications in the Republic of South
Africa.

¢

Pilot scale continuous ion exchange plant for the treatment of
Jindustrial effluents, = e - SR

An inspection of the irrigation plots at the factory indicated that
soil previously regarded as irrevocably damaged could be
revived by a small addition of lime, gypsum and artificial fer-
tiliser and that lucerne production was not hampered in spite of
the fact that irrigation with a water rich in sodium was con-
tinued.

It is concluded that under carefully planned and executed con-
ditions, lucerne can be grown on soil irrigated with an effluent
containing from 20 to 30 milli-equivalents sadium per litre. It

also applies to a soil in bad condition after treatment with lime o : R mﬁ_w =
and gypsum. : " | csreenn ‘(;_ >
i E ] & * o

Use of fish to measure water quality

It has been accepted practice for a long time to make use of
animals to evaluate the possible toxic effects of newly
developed medicines to man. Laboratory animals are used, for
example, to evaluate the possible dangers of smoke, fog and
toxic substances in water. Fish are generally used to measure or
indicate the presence of toxic constituents in water, particularly
where industries discharge heavy metals into the environment.

The National Institute for Water Research has now developed a
simple and reliable system that can be applied with the
minimum of supervision to measure the quality of both potable
and reclaimed water. The system, which has been developed in
conjunction with the Division of Electronic Instrumentation of
the National Electrical Engineering Research Institute, is based
on the fact that the respiration rate of fish in an aquarium can be
electronically measured without interfering with the ability of
the fish to swim. Other systems, used by researchers in other
parts of the world, have normally made use of electrodes that
had to be attached to the fish, thus seriously hampering their
activity.
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Study of infectious hepatitis virus in water

An affinity chromatographic method for the isolation and
purification of the hepatitis B associated antigen from faeces,
urine, sewage or water has been developed. This method may
prove of vital importance in the isolation of the hepatitis A virus
or a hepatitis B associated antigen. It consists of coupling an-
tibodies directed against a certain antigen to agarose in a
chromatographic column. When the relevant antigen is passed
through the column, it is selectively trapped by the antibodies
and may be released afterwards. The serum of convalescent
hepatitis A patients contains high concentrations of antibodies
directed against the virus. Columns charged with these an-
tibodies could thus serve to isolate the virus from faeces or con-
taminated water.

A study of the incidence and behaviour of hepatitis B antigen
{HB Ag} in faeces, urine and sewage has been completed. The
antigen was not detected in sewage or faeces and urine of 23
patients with HB Ag antigenaemia by the above method com-
bined with radio-immunoc-assay. The absence of HB Ag from
fasces is apparently due to enzyme-like antagonists which
destroy the antigen. A similar substance was produced by three
Pseudornonas species, but not by a wide range of other
bacteria. The antagonists have been purified and concentrated,
and could prove useful as HB Ag decontaminating agents.
Sewage does not contain sufficient quantities of the an-
tagonists 1o affect the stability of HB Ag. The absence of HB Ag
in sewage indicates that sewage plays a negligible role in the
spread of HB Ag and viral hepatitis type B.

Electron microscopic studies on affinity chromatography
preparations from faeces of hepatitis A patients have been con-
tinued. The morphology of particles in these preparations
resembles that of a hepatitis A associated agent recently
isolated overseas and in some respects that of polio virus.

The use of marmoset monkeys as laboratory animals in research
on hapatitis A has been investigated. it was possible to cause
hepatitis in one of the two available animals by injection with a
faecal preparation of a hepatitis A patient.

No cytopathogenic or other morpholegical changes were
detected by light or electron microscopy in a hepatoma cell line
inoculated with serum containing HB Ag or a faecal preparation
of a hepatitis A patient.

Diatom taxonomy

Diatoms are classified according to the intricate patterning of
their siliceous frustules. In life, organic mucus covers these
shells. Acid treatment is therefore used so that their patterns
may be studied, The frustules are mounted on glass microscope
slides and observed under the light microscope, the maximum
theoretical magnification of which is 2 000 diameters. This in-
strument, furthermore, has a limited vertical depth of field, so
that the focus has to be altered from the surface of the diatomn
to its sides in order to visualize it.

Light microscope photography is therefore of limited success as
little detail can be obtained. Diatom taxonomists used to
reproduce specimens by means of line drawings which required
both skill and hours of tedious and tiring microscopic obser-
vation. The result was a two-dimensional drawing of major
patterns only. Diatom taxonomy is very difficult as subtle
differences are not apparent with such techniques.

The scanning electron microscope {SEM) provides the solution
to the diatomists’ problems. Removal of mucus is as for light
microscopy. A drop of diatom suspension is thereafter dried on
an aluminium specimen peg and coated with a heavy metal —
a procedure taking approximately one hour. Specimens are then
viewed immediately.

Because of the great depth of field obtainable with the SEM,
objects can be viewed in three-dimensional relief at

o

magnifications of up to 50000 diameters. Polaroid
photographs of such specimens are directly available for com-
parisen. So much detail is shown so rapidly and without tedious
drawing that the SEM is revolutionizing these taxonomic
studies.

28 CSIR annual report 1974




electrical
engineering

NATIONAL ELECTRICAL ENGINEERING
RESEARCH INSTITUTE

Director- JDN VAN WYK

The National Electrical Engineering Research In-
stitute (NEERI) is concerned with light-current
and heavy-current research in the field of
electrical engineering. The Institute consists of
divisions for applied electronics, automation,
electronic instrumentation, power electrical
engineering, signal processing, solid-state
electronics, and training and information. Work
is done in such diverse fields as computer
technology, process control, the application of
digital techniques to data processing, informa-
tion theory and signal processing, medical
electronics, thin-film and semiconductor
technology and its applications to electronic cir-
cuit systems and microminiaturization, and the
investigation of problems peculiar to the

Republic in heavy-current applications.

Lightning parameters

Although a good deal of information on lightning in Europe is
available, such as the distribution of currents and their
waveforms, it was decided some two years ago to start a
measurement programme at the CSIR with the aim of deter-
mining typical values of such parameters under South African
conditions.

A B0-metre insulated mast, situated on a koppie on the CSIR
site in Pretoria, is the main feature of the recording system. Dur-
ing the time it has been in operation, which is a little more than
one lightning season, the mast has been struck twelve times,
and current measurements were obtained from eight of the
lightning strokes.

To obtain data which relate the strikirig distance to intensity of
lightning current, photographic techniques are being applied
which enable the geometry of flashes to the mast to be studied.
Only one observation was recorded during the past season, but
the effective striking distance of about 300 metres, as
measured, seems to be significantly greater than that calculated
by means of currently accepted theories, and may support the
theory proposed by a NEERI research worker.

This result, if substantiated by further observations, can be of
fundamental importance in the planning of lightning protective
measures and in the assessment of the lightning performance of
transmission systems.

Country-wide installation of lightning counters

For some years now, the Institute has collaborated with a work-
ing group of CIGRE {International Conference on Large Electric
Systems) in the development and testing of lightning flash
counters, These are instruments for determining the number of
ground flashes per unit area during a lightning season. A

knowledge of the ground flash density, as it is called, is impor-
tant when protective measures against lightning are to be
planned or improved for power and communication systems.

The two most important parameters which had to be deter-
mined were the effective range of a counter and its correction
factor, i.e. the proportion of total registrations of a counter
which are due to ground flashes.

In the determination of these parameters for different types of
counters, a locally developed type known as the RSA 10 offered
very clear advantages. The Co-ordinating Committee for High
Voltage Research and Testing Facilities has recommended that
this counter should be distributed within the Republic and
South West Africa for the purpose of compiling a ground flash
density map. Funds have been contributed by wvarious
organizations, and negotiations are under way with a view to
having four hundred of these counters manufactured locally. It
is considered that a reasonable coverage of the Republic and
South West Africa will be achieved by this number of counters,
and the intention is to record over a period of about ten years.

Picture processing

The Signal Processing Division has added a facsimile receiver
transmitter to the peripheral equipment of its time series
analyser with fast Fourier processor in order to extend the facili-
ty for processing pictures.

Although the term picture processing can cover a very wide
field, from optical techniques to automatic pattern recognition
by computer, applications were limited mainly to contrast
enhancement. Picture processing by computer is best suited to
those applications where the primary source of picture informa-
tion is an electrical signal obtained by a scanning system such
as is used, for example, in satellites or in a scanning electron
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microscope (SEM). Where the primary source is a high-quality
photograph, detail can be lost or extra noise introduced by the
scanning system. However, computer techniques can be used
effectively for X-ray picture enhancement

Practical picture processing applications so far have inciuded
contrast enhancement of SEM photegraphs and processing of
ERTS photographs.

Simulation of Grootfontein aquifer

The study of the flow dynamics of the Grootfontein aquifer by
means of simulation on a hybrid computer was begun in 1270.
To test the feasibility of the method, a preliminary model was
constructed on the basis of data supplied by the Department of
Water Affairs. Once the method had proved itself, the
Hydrological Research Institute of the Department agreed to
second to this Institute a member of staff who will be con-
cerned with data verification and the hydrological interpretation
of computer results.

A very extensive simulation was completed recently, and has
been received favourably by the Department of Water Affairs.
The model has been used to study the change in water reserves
in the aguifer when irrigation pumpage at various points in the
aquifer is permitted to increase by controlled amounts. Work in
co-operation with the Hydrological Research Institute is con-
tinuing.

Sugar factory automation

The Institute has been requested to construct a mathematical
medel of a raw sugar factory, and the work is being done in
collaboration with a sugar company and with assistance from

the Sugar Milling Research Institute. Up to the present a model
of the milling train has been constructed and used to deduce a
strategy to control the water flow to the various mili sections.

Work on the processing end of the factory is in progress and is
being carried out by a member of staff of the CSIR's Chemical
Engineering Research Group who has been seconded to the In-
stitute.

Modelling of a rotary drum filter

The Institute is carrying out an investigation in co-operation
with a gold mining company in order to find the conditions for
minimum dissolved gold losses. When these conditions are
known, initially one filter will be automatically controiled, and
finally the whole filter plant. A member of staff of the Institute
collaborated with the company in preliminary work to determine
the efficiency of rotary drum filters. The company concerned
then decided to continue with the investigation to a greater
technical depth and tcok steps to prepare an operationai filter in
a gold mine for a series of experiments.

The Institute has contributed to the project by planning ex-
periments, providing a data collection system, and analysing ex-
perimental results; also by giving advice on the instrumentation
requirements.

Instrumentation service in Western Cape

The Electronic Instrumentation Division is a service division
which is responsible for developing and constructing electronic
instruments when suitable equipment is not available commer-
cially; for providing maintenance where necessary for electronic
equipment in use in the Institutes of the CSIR; and for running a
calibration centre for electronic instruments.

A long-standing request for similar services to be available in
the Western Cape has now been met by establishing a group of
the Division in Bellville. This group will cater for CSIR Institutes,
the Medical Research Council, the universities and industry in
the Western Cape.

Small-scale automation

In co-operation with the Technical Services Department and the
Timber Research Unit of the CSIR, the Institute is investigating
means of automaticaily measuring the production of a timber
sawmill. This is the first project undertaken under the auspices
of the newly established Automation and Production
Technology Service {APTS} of the CSIR.

The output from the various production lines of a sawmill is to
be recorded in terms of total length of timber according to the
standard sizes (six widths and three thicknesses). Production
quantities are displayed on 18 counters arranged in a 6 x 3 for-
mat.

To test sera and medicants at the South African Bureau of Stan-
dards, these substances are injected into rabbits whose body
temperatures are measured throughout the day according to a
prescribed time schedule. At the end of the day various
calculations are carried out.

To automate this routine testing procedure, the Institute
designed a suitable computer-operated data acquisition and
processing system and also prepared the necessary programs.
These control all the measurement steps necessary and provide
a neat printout of the final results.

Information services

The information group circuiates about 180 electrical engineer-
ing journals amongst 82 members of staff of the Institute in ac-
cordance with an interest profile which is updatad yearly.
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Another important service provided by the group is the advice
given to intending purchasers of new electronic equipment.

The group is also assisting the CSIR's Information and Research
Services in introducing a computerized service for the selective
dissemination of information about articles in electrical
engineering journals. Magnetic tapes from INSPEC (Information
Service of the Electrical and Electronics Engineers of America)
containing abstracts of articles from all the important journals
are compared by a computer with the interest profile of an
engineer, and a printout of the appropriate abstracts is made on
cards and sent to him.

Training of electronics technicians.

The Institute is responsible for conducting a training scheme for
electronics technicians for the CSIR. This scheme involves alter-
nate sessions of full-time theoretical classes at the Pretoria
College for Advanced Technical Education and an intensive
practical training programme at the Institute’s training centre.

Various outside organizations have approached the CSIR with
regard to accommodating their students for the practical train-
ing periods, and arrangements for this have now been finalized.
At least one Government department will be sending its
students to this training centre.

Computer-aided layout design

A computer-aided design system which was commissioned in
December 1973 makes it possible to speed up the production
of masks for microcircuits and printed circuit layout and causes
them to be less susceptible to human error.

The system has already been used to produce layout data for
several monolithic integrated circuit masks as well as layouts
for printed circuits for further processing with the numerically
controlled artwork generator purchased by the Technical Ser-
vices Department. An additional staff member has been ap-
pointed as an operator for the design system. The operator's
duties are the digitization of layout sketches received from the
designers.

Production of bipolar integrated circuits

Since 1970, when the first high-temperature diffusion oven was
acquired, considerable know-how in integrated circuit
technology has been gained, and the stage has been reached
where experimental bipolar integrated circuits have been
designed and manufactured in the Institute.

Because it is important that South Africa should be self-
sufficient in certain products — which include non-standard in-
tegrated circuits — a study of various alternatives was made
during the year. |t was decided that, since industry does not yet
provide such a service, the CSIR, as an exception, would
provide a small production facility.

Apart from providing circuits for one particular organization, cir-
cuits will also be produced for the CSIR's own requirements and
for other interested parties, including industry.

In principle, the research team and facilities could be re-
organized to carry out routine production of custom-designed or
non-standard integrated circuits, but this would be at the ex-
pense of any research, and although regular production could
not be run efficiently on equipment used for research, certain
facilities can be shared.

It was considered essential for the CSIR to enter into an agree-
ment with a semiconductor manufacturer for licencing a bipolar
process and technical aid.

| A prototype finger-pressure meter designed and developed bythe

ERI. This is a purely mechanical device us

[ : or quantitatively
- assessing

ate of improvement from hand surgery.

In order to satisfy the stringent requirements for quality control
in integrated circuit production, all the processing steps must be
carried out in a controlled environment within a single enclosed
area, The planning of such premises has reached an advanced
stage.

Medical electronics

The telemetry of data required in a sleep study project sup-
ported by the Medical Research Council has been extended to
the recording of electro-oculograms for detecting rapid eye
movement sleep stages and electromyograms in addition to the
system for recording electro-encephalograms.

Among the miscellaneous items designed and developed was a
finger pressure meter — a purely mechanical device — used
for quantitatively assessing the rate of improvement from hand
surgery. The surgeon using this maintains that to his knowledge
this is the first satisfactory instrument for this purpose.

Automatic measurement of body temperatures of rabbits. To test
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NATIONAL RESEARCH INSTITUTE
FOR OCEANOLOGY

Director - DR ESW SIMPSON

The National Research Institute for Oceanology
{NRIQ) was established on 1 February 1974 to
take over and merge pre-existing CSIR activities
in marine science and technology, and to provide
appropriate professional, technical and logistic
advice, assistance and support to all South
African and foreign organizations as required for
their work in the coastal regions and oceans ad-
jacent to South Africa.

In short, NRIO has an obligation to develop
where necessary and apply the facilities required
for multi-disciplinary basic and applied research
in marins science and technology.

The Institute headquarters are at present located
in Stellenbosch where comprehensive facilities
for coastal engineering and hydraulic model
studiss (formaerly the Hydraulics Research Unit of

the National Mechanical Engineering Research
Institute} are already well developed in close
proximity to the local university. The East Coast
Branch on the Natal University campus in
Durban at pressent controls the research vessel
Meiring Naudé and most of the physical
oceanographic activities of the Institute which
have besen inherited from the National Physical
Research Laboratory. A variety of CSIR-
sponsored research activities at the University of
Cape Town (physical-chemical oceanography,
marine pollution monitoring, marine biology,
geology and geophysics) are also now the
rasponsibility of NRiO where they will be further
developed as part of the Institute’s multi-
disciplinary basic and applied research
programme. A few highlights from the research
projects currently in progress appear below,

Coastal engineering and hydraulics \

During 1974 activities in this field have been mainly concerned i
with existing, and new, contract investigations. A new group
was assembled to tackle the many basic and applied research
problems which continually arise in the coastal environment.

Considerable progress has been made with the Richards Bay
contract as construction proceeds: the harbour entrance layout !
was finalized, detailed studies were completed on the stability I
of the breakwaters, and tests were completed on a large flood
and tidal structure being buit in the levee dividing the bay into a
harbour area and a nature reserve estuary discharging through a
new outlet into the sea.

A temporary facility adjacent to the existing model hall, is being
huilt to house models of the proposed Koeberg Muclear Power
Station cooling water inlet harbour and the Gansbaai Fishing
Harbour.

Studies of hot-water dispersian, pollution problems and tidat
current regimes in Saldanha Bay form part of a multi-
disciplinary study of cenditions in the bay and Langebaan
Lagoon which Is essential for the quantitative assessment of the
effects of proposed developments in this area.

An appraisal has been made of the Durban Beach Protection
Scheme based upon the construction of an underwater mound
about 1 km offshore since 13686. A detailed wave refraction
study of the Durban bight was used to determine the influence
of the partially complieted underwater mound on the beaches as
far as sediment transpori and wave energy is cencerned. This
will be foliowed by a review of the present situation and
recornmendations on alternative or additional schemaes.

A project 1o examine the recreational potential of Natal South
Coast Beaches is approaching completion. A detailed study of
cause and effect of coastline changes at Amanzimtoti has been
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started with the objective of establishing possible correlations
between sea conditions and beach behaviour, so that the
apprapriate criteria can be more generally applied for predictive
purposes,

Physical oceanography

Investigations on waves have concentrated upon the effect of
the Agulhas current to increase wave energy under those con-
ditions where wave and current directions are opposed. Con-
ditions off the east coast of South Africa offer unique oppor-
tunities for acquiring this data. Preliminary measurements made
both within and outside the Agulhas current stream in the
Richards Bay area suggest that wave energy can be dramatical-
ly increased threefold in a strong current. Refinement of our
knowledge of critical conditions and predictions of their oc-
currence will greatly lessen hazards to shipping.

In co-cperation with United States workers, NRIO is one of a
number of groups to obtain regular meteorological and
oceanographic information from the Southern Ocean by
satellite retrieval of infarmation gatherad by free-drifting buoys
which are set free to drift under the influence of winds and
ocean currents. Some of these buoys are being assembled
locally and their tracks will also be used to solve some of the
oceanographic problems closer to Southern Africa. The initial
experiments in progress will pave the way for a full-scale inter-
national programme.

Marine pollution monitoring

A regular series of oceanographic cruises is now being under-
taken to collect samples of water and plankton by a specialist
group of scientists whose task it is to determine the con-
centrations of pollutants circulating in world oceans and to
identify those which originate in South Africa. Monitoring of
metals and other pollutants passing through estuaries, coastal
seas and the main ocean currents off South Africa is correlated
with assessment of their effects on the flora and fauna. The
large nawral variations in some metal concentrations are being
investigated in order to distinguish natural fluctuations from
those due to pollution inputs.

Deep sea drilling project

The initial report of 884 pages describing the results obtained
during Leg 25 of D/V Glomar Challenger (Mauritius to Durban,
June to August 1972) has been compiled and was published
during 1974.

International marine scientific activities

The Director of NRIQ has been particularly involved during
1974 with the following aspects of his many international
marine scientific activities:

@ Election as Chairman of the General Bathymetric-Chart of
the IOC/IHO Guiding Committee for the Oceans (meetings in
Paris and Monaco). Compilation of the first five charts is in
progress.

@ Finalization of the content and arrangements for publication
in Moscow during 1975 of the Internation Geolo-
gical/Geophysical Atlas of the Indian Qcean.

@ Compilation from international data sources of Chart 125A
showing sea-floor relief of the South East Atlantic and South
West Indian Oceans.
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NATIONAL MECHANICAL ENGINEERING
RESEARCH INSTITUTE

Director - DR HG DENKHAUS

While the National Mechanical Engineering
Research Institute {NMERI) is concernad mainly
with the davelopment of new processes, techni-
qgues and sguipment in mechanical enginesring
as well as the improvement of machines and
matarials used in industry, it is also active in
fields such as geomechanics for both mining and
civil engineering as well as in civil engineering
hydraulics. Testing egquipment, machines, in-
struments and qualified personnel are available
for research in six divisions covering the fields of
metallurgy, strength of materials, process
development, geomechanics, fluid mechanics,
heat mechanics (including air conditioning and
refrigeration) and a special unit dealing with
aeronautics.

The six divisions and the Aeronautics Research
Unit are housed in Pretoria, while the Mire
Equipment Research Unit is accommodated in
Johannesburg. The two units are integral parts of
the Institute and are responsible to tha Director
of the Institute.

Spherulitic graphite iron

Spherulitic graphite, or SG iron, is a cast iron which has the
favourable casting properties of grey cast iron and most of the
superiot strength properties of cast steel. It can be used for
castings of intricate design, for gears, camshafts and pulleys
and even for crankshafts in internal combustion engines.

In $G iron the graphite appears in the form of nodules and not
in the form of lameliae as in cast iron. The nodular shape is the
reason for the enhanced strength of the material. The nodules
are produced by inoculating cast iron with suitable spheroidiz-
ing agents of which magnesium and its alloys are very commaon.

Research at the National Mechanjcal Engineering Research in-
stitute is aimed at learning more about the mechanism of the in-
oculation process in order to improve the technology involved in
the production of what is believed to be a potentizily very useful
material in the Republic.

Metal fatigue damage

When a structure or machine is subjected to alternating loads
the metal from which it is made fatigues. This phenomenon has
been the subject of considerable research over many years in
many countries, In most of this research and, in fact, in the stan-
dard methods of determining the fatigue strength of a metal,
the test specimens are subjected to a varying load of constant
amplitude alternating between fixed upper and lower limits. In

N
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practice, however, the loading suffered by metals does not
usually conform to the orderly loading cycle applied in the test
and research is being done in the Strength Mechanics Division
into the fatigue behaviour of metals under random loading con-
ditions.

The present objectives of the research are to deterrmine the in-
fluence of such factors as geometry and size of component and
the mean load on the accumulation of fatigue damage under
various random ioading conditions.

In the labaratory an investigation to determine the interaction
between high and low load amplitudes under axial loading con-
ditions was completed in order to obtain the influence of stress
levels on the history of the propagation of macro-cracks in mild
steel. Tests were also done on specimens of structural parts in
which the flight and landing loads were similar 10 those ex-
perignced by the aluminium rotor blades of the autogyro which
was built in the Aeronautics Research Unit. These tests are ob-
viously vital to ensuring the safety of the autogyro in flight.

Geomachanics services to industry

Rock mechanics is a relatively new science and has been
applied to practical problems in the field only within recent
years. The Institute has been in the forefront not only locally,
but also internationally, in rock mechanics research, particularly
in its application to mining and civil engineering problems, and
offers a consulting service to civil and mining engineers who are
taking full advantage of it. It also maintains a team to measure
the stresses in the rock mass in situ, where required. Facilities
are available for determining the strength and other properties
of rock required in the design of mining excavations, tunnels,
stopes and foundations in rock. For example, in one investiga-
tion the stresses in the rock surrounding the excavations for the
Ruacana Power Station which is part of the Cunene River
scheme in South West Africa were measured in situ. The results
were used by the consulting engineers in designing a support
system for the large underground caverns.

Another development in connection with in situ tests was that
up to the present it had always been necessary to bring rock
specimens from the field to the laberatory to determine their
strength and other propertigs. A portable point-load strength
tester has, however, been developed and manufactured by
which the relevant information can now be obtained in the field.
Laboratery and field tests have shown it to give reliable and
consistent results. An inexpensive single point rod extensometer
having a gauge length of about 5 m was also designed and
manufactured. This was used in two different tunnels in the
Transvaal to measure rock displacement. In one of the tunnels
(a railway tunnel), convergence measuring devices were also in-
stalled. Site staff and the contractor’s staff were instructed on
the installation and measuring procedures as well as the in-
terpretation of the readings obtained. By means of the readings
a continuous check can be kept of the stability of tunnels and
other excavations.

Strength of coal pillars in collieries

A major investigation sponsored by the Coal Mining Research
Controlling Council into the strength of the unmined coat piflars
left to support colliery workings was completed during the early
part of 1974, The results, which were obtained by actually
measuring the strength of pillars in situ in various collieries,
threw light on the minimum size of pillars which can safely sup-
port the working, and should be an invaluable guide to colliery
engineers at a time of world energy problems when the need for
maximum coal extraction is being emphasized.

Stability of rock slopes

A survey of the literature published throughout the world deal-
ing with the design, monitoring and improvement of the stabitity

of rock slopes has been carried out and the information has
proved invaluable in several investigations. In one investigation,
involving the stability of the slope of the open-cast De Beers
diamond mine in Kimberley, after a visit to the site, discussions
with various persons concerned, an examination of the history
of the mine from technical reports and other data and
calculations based on slope stability investigations conducted
previously, it was concluded that there was no immediate
danger of sudden collapse of the mine stopes. However, since it
was not possible to guarantee that the slopes would be stable
forever, appropriate recommendations were made,

Air conditioning

Under the climatic conditions prevailing in Southern Africa air
conditioning of working space is in many regions desirable to
enhance comfort and consequently efficiency. This, however,
can be expensive and, because of the subjectivity of comfort
feeling, is often unsatisfactory. It is therefore necessary to
develop methods which allow a quick assessment of the ef-
ficiency of a proposed installation, bearing in mind that a high
degree of comfort is expensive while a lower but still acceptable
degree of comfort may be financially tolerable.

A computer program was designed for estimating the cooling
and heating energy requirements specifically for multi-storey of-
fice buildings but also applicable to most other steuctures. The
program computes the hourly cooling or heating load due to
sofar radiation through windows, heat transmission through ex-
ternal and internal walls and the roof, as well as the load due to
occupancy, lighting, infiltration and ventilation. When run on a
yearly basis, the program can be used to predict the total energy
consumed by an entire air conditioning system during an
average year of operation. The program is intended as a basic
aid for engineers involved in the design, selection and evalua-
tion of air conditioning systems and was successfully used in a
number of applications.

Refrigaration

The effect of environmental conditions such as temperature,
humidity and air velocity on the quality of meat during chilling is
being investigated. Tests are carried out in experimental cold
rooms that were specially designed by the Institute 1o study
correct chilling, storage and freezing procedures for meat.
Special measuring devices were developed in order 10 accurate-
ly record moisture iosses as well as heat loss rates from car-
cases during chilling, The work is performed in close collabora-
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tion with the Livestock and Meat Industries Control Board and
the Division of Veterinary Services of the BPepartment of
Agricultural Technical Services.

Heat exchangers

The Institute is concerned with a project aimed at optimizing
the design of natural-draught dry cooling heat exchangers for
applications in the power generating industry. Investigations,
sponsored by the Water Research Commission, were carried
out with the object of arriving at a high performance heat ex-
changer which will result in a reduction of the overall cost of a
dry-cooling tower system, which is so important for saving
water.

Based on results of these investigations & report, which
describes a method of evaluating the performance of different
types of heat exchangers in natural-draught dry-cooling
systems, was completed.

Tests were also carried out 1o determine the performance of hot
water operated panel radiators and steam heating coils under
controlied laboratory conditions.

In addition, advice was given on various aspects of the design
and operation of timber drying kilns as well as on the optimiza-
tion of a heat rejection system for a brewery.

Fuel saving devices

The energy crisis has led the Heat Mechanics Division to in-
vestigate the use of producer gas generated from coal as an
alternative fuel in internal combustion engines, especially diesel
engines. During the year numerous suggestions were received
from organizations and individuals outside the CSIR for saving
fuel and their feasibility was studied. Fuel-saving devices and
gadgets sent in to the Division were subjected to performance
tests to confirm or refute the claims made for them.

Automatic irrigation gates

Three types of irrigation gates namely scour, crest and
regulating gates which have been developed and are being
manufactured in South Africa, were submitted to the Fluig
Mechanics Division for tests 1o determine their operational per-
formance characteristics including their discharge coefficients.

The scour gate is used in dams to prevent silting by discharging
silty water during floods and to restore storage capacity by
scouring out settled materials. The crest gate is used in dams to
increase the storage capacity and to release excess water and
floating debris automatically during iarge floods. The regulating
gate is used to supply a required amount of water independent
of the upstream head in an irrigation canal.

These tests have established the need 10 extend the investiga-
tion to include the optimizing of the valve control system on the
regulating type of gate and the controlling of a series of gates
with the ultimate aim of developing a complete water control
system from the water supply source down to the various de-
mand points which could help to save large quantities of water.

Hydraulic transportation of coal

In a scheme designed to transport coal in the form of a slurry
from collieries of Northern Transvaal to Richards Bay harhour,
the consultants involved in the project required the determina-
tion of certain important parameters for the design of the
pipeline. Investigations were carried out in the laboratory's
pipeline test circuits in pipes 100 mm, 200 mm and 250 mm in
diameter to determine the pressure gradients when pumping
coal slurres of different particle size distributions, solids to

water concentrations and slurry velocities. This will enable a
decision on the number and location of pump stations to be
made. When built, this will be the first major pipeline in the
Republic transporting solids over long distances and it is
planned to use it for conveying several million tons of coal per
annum over several hundred kilometres.

Light-weight aggregates:

Light-weight aggregates, sometimes having a relative density
of less than unity, are produced overseas from expandable clay
and to a lesser extent from fly ash. Their use in concrete strug-
tures results in considerable reduction of the overali dead-
weight compared to the use of conventional aggregates. To
reduce the cost and at the same time dispose of a waste
material, the use of fiy ash from power stations has been
suggested for the production of light-weight aggregates in
South Africa.

Investigations have continued during the past year using peliets
made from fly ash, to which various additives have been added,
to give strength to the green pellets and expandable qualities
during the burning process. A fluidized bed reactor has been
used in which to burn the peliets. Since the green pellets crum-
ble under the slightest impact when dry, suitable binders which
do not influence the burning properties of the pellets are being
tried to improve the impact strength of the green pellets and
hard light-weight aggregates with relative densities of 1,1 have
been produced. Further studies, however, are required on alter-
native inexpensive additives such as coal dust and wood flour 1o
reduce the density of the aggregates still further without
decreasing the strength of the final light-weight concrete.

Harbour research

The research into the hydraulic aspects of the development of
Saldanha Bay as a harbour was completed during 1973, The
hydraulic model, however, is being kept on a maintenance basis
for any future studies that may be required by the client. During
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the past year, however, the guestion was posed as to what the
effect on the temperature of the water in the Bay would be of
discharging up to 100 000 m¥h cooling water 10°C above am-
bient temperature into the Bay from the semi-steel production
plant planned by ISCOR.

The problem is being investigated by a CSIR working group
from four CSIR Institutes including the Heat and Fluid
Mechanics Divisions of the NMERI.

Testing of steel winding ropes

The Mine Equipment Research Unit at Cottesloe is responsible
for the statutory testing of all the steel winding ropes used in
the mines throughout the Republic. Late in 1973 a new test
facility was commissioned; this test facility which incorporates
many refinements cost over haif a million rand and has, during
its first year of operation, produced most gratifying results.

Design of mine winding ropes

The great depths at which mining operations are conducted in
South Africa present problems which are not normally en-
countered in the mining industry overseas. The Mine Equipment
Research Unit pays particular attention to the design of steel
wire ropes used for hoisting men, materials and rock.

An important aspect of rope design, with particular reference to
Koepe winders, is resistance to fatigue. A special universal wire
rope fatigue testing machine is being used at the Mine Equip-~
ment Research Unit to carry out investigations in this field. The
results obtained are being used to develop types of ropes best
suited to local conditions,

Autogyro devslopment

The design and development of a two-seater autogyro type air-
craft in the Aeronautics Research Unit is a project which was
selected to provide research problems in all three of the Unit's
main fields, namely aercdynamics, structures and propulsion
with the object of contributing towards the knowiedge and ex-
perience essential to the country’s developing aircraft industry.
If successful such an aircraft should alse find important fields of
application in South Africa. The design and buiiding stage of a
prototype sircraft has been completed and provided the
research team with challenges which could not be foreseen
when the project was formulated, but which have each been

successfully met. Now that the aircraft is flying, the team has a
flying test vehicle which enabies further invaluable experience
to be gained.

For example, analytical studies and flight testing aimed at
reducing vibration problems experienced with the rotor were
carrfed out, and reasonable vibration levels were attained with
fairly stiff metal rotor blades. Investigations into the dynamic
behaviour of these blades are still being continued. The latest
flights with the autogyro are mainky concerned with take-off
performance. A recent modification which in no way detracts
from the simplicity of the machine has resulted in take-off roll
distances of as little as 27 m in Pretoria summer conditions
(1 460 m above sea level, 25°C air temperature).

Considerable effort, however, is also being spent on developing
relatively flexible fibre glass rotor blades, a pair of which were
tested in the laboratory and subjected to preliminary flight trials
on the autogyro. The tests revealed probiems, however, which
have tentatively been diagnosed as being of an aeroelastic
nature. Successful development of fibre-glass autogyro blades
Is regarded as important also from the point of view of the
possibility of manufacturing helicopter rotor blades in South
Africa.

Aircraft noise

The Institute continued to participate in work of the Inter-
national Organization for Standardization (1SO) concerned with
preparing draft proposals for standard procedures in predicting
exposure to aircraft noise when planning the use of land. South
African proposals are based on methods previously developed
by the Institute’s Aeronautics Research Unit and accepted by
the South African authorities for the purposes of controlling
development of residential areas around local airports.

During the year particular consideration was given to extrapola-
tion procedures used in the assessment of noise disturbance in
such land use planning, South African experience and concern
in this connection stems frem the local need to assess noise dis-
turbance at airports under differing conditions of altitude and
temperature by extrapolation from noise measurements made
under ‘standard’ conditions.

Low speed wind tunnels

The wind tunnels at present available in the Republic were
designed to fulfil certain requirements and up to the present
there has not been the necessity for one with a very large work-
ing section. Pending official approval for building such a facility
feasibility studies have been done on a model of a multifan open
circuit layout having a tunnel working section of 7 m wide.

Three alternative tunnel inlet layouts were studied. These in-
cluded a conventional inlet flare with contracting side walis, a
small inlet flare with a novel straightener vane system designed
in accordance with potential flow theory and a small inlet flare
with a conventional straightener honey-comb and no side wall
contraction. It was found that poor flow distribution resulted
with the latter inlet design but that the other inlet canfigurations
gave satisfactory flow characteristics in the working section.
The multifan system functioned satisfactorily for all con-
figurations.

Since the full-scale tunnel is to be situated in the open at-
mosphere its operation would be influenced by naturaf winds.
Tests to compare the various inlet configurations, using very
smali scale models, showed that the potential flow straightener
vane system was more susceptible to external winds and this
caused undesirable flow distributions in the tunnel warking sec-
tion,

Considering the results of the various studies it appeared that a
tunnel having a large inlet flare and a conventional contraction
would be the most suitable.
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The NBRI's programme of carpet testing has shown the need to
develop and apply performance criteria for soft floor-coverings.
Most carpets submitted for fire testing have performed badly,
though recently there has been a marked improvement.

Since most deaths in fires are caused by smoke and gases, rele-
vant measurements were made during testing and have been
used to establish tentative performance criteria for permissible
smoke production.

The contribution of plastics to flame spread and smoke produc-
tion is also being assessed, and the Institute has initiated action
aimed at controlling the use of flammable plastics in buildings.

NBRI staff have also established that there is a severe fire
hazard in many South African high-rise buildings, and have
made recommendations aimed at reducing this risk.

Industrial noise

Among other work on the alleviation of industrial noise, a major
industrial plant was surveyed to determine the risk of damage to
hearing to which personnel were exposed. Noise sources were
identified and treatments recommended. A particular problem
was the design of noise abatement equipment suitable for use
under adverse environmental conditions, and a general
specification has been produced for incorporation in future
tenders.

Preserving history

The NBRI is working on programmes concerned with the
preservation of historically valuable buildings and art forms. For
example, plaster failures in a historic building in Graaff-Reinet
were identified as being caused by rising damp, and appropriate
recommendations made to prevent further damage. Similarly, it
is investigating, on a sponsored basis and in conjunction with
the National Monuments Council, the Action Group on Rock Art
for Africa and the Archaeclogy Department of the University of
Pretoria, causes of deterioration of rock paintings and
engravings in order to develop methods of preserving them.

Brick-veneer housing

A technical guide on timber-framed brick-veneer housing is be-
ing prepared in collaboration with the Department of Forestry

in collaboration with a number of bodies

 causes of detel on of rock pa
| develop methods of preserving them

and the timber industry. Two such systems are being assessed
for Agrément certificates and a survey is being carried out into
the attitudes of occupants to establish the acceptability of this
type of construction, and to identify any thermal, acoustic and
other performance differences that may affect their accep-
tability.

Wind gusts in thunderstorms

Little has been done in the past to study wind turbulence during
thunderstorms and its effects on buildings. These phenomena
cannot be described in the familiar statistical sense and the
measurement of gust velocities in thunderstorms are expected
to yield valuable information to building designers.

During the past year a wind velocity sensor which had to meet
stringent requirements regarding low temperature drift, good
aging stability, extreme ruggedness, high frequency response
and low cost has been developed and partially tested. At pre-
sent the prototype is unacceptably sensitive to azimuth angle
changes and further aerodynamic modifications are necessary.
Before acceptance the prototype will be tested against a sonic
or hot-wire anemometer.

Waterproofing flat roofs

Failures in the waterproofing of flat roofs continue to be a
serious problem and a programme has been initiated to es-
tablish meaningful criteria for roof waterproofing materials.

Many failures attributable to thermal movement can be
prevented by thermal insulation and a programme to study the
performance of such materials has been initiated. It has been
found that certain coatings commonly used as protection are
unsuitable and may in fact be harmful. Various other coatings
studied appear to offer protection and these will be studied over
a longer period.

New rubber on trial

About 1 200 kg of a special blend of EPDM-styrene rubber
developed by the NBRI was made up by a South African factory
and used on the roof of the south wing of the NBRI building in
Pretoria. Interest in this development has been keen in Europe
and two invitations were received to read papers on the subject.

intings and engravings in order to
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Further research on blending EPDM with other rubbers is in an
advanced stage and it has again been shown that the weather
resistance improves beyond expectation as fong as high-styrene
rubber is present together with EPDM.

Information dissemination

The final draft of the new Construction indexing manual detail-
ing proposed revisicns to the CI/SfB classification system has
besn studied in detail and comments submitted to the
publishers. These were so extensive that it has been decided to
postpone the proposed CI/SfB workshop sessions until the new
manual is available, Assistance was given in setting up a
Construction Industry Information Group in Johannesburg, for
the discussion of building information systems at monthly
meetings.

Agrément Board

The NBRI serves as the evaluating agency for the Agrément
Board of South Africa, set up some five years ago on the
recommendation of the NBRI in order to assess innovative
methods and systems of building and novel components and
materials. To help it with its work for the Board, the NBRI has,
among other things, installed a wear simulator for evaluating
floor-coverings. The problems posed in preparing evaluation
programmes for flat roof coverings and & three-dimensional
box-unit building system have also led to the development of
new performance criteria.

Furthermore, in order to make the certificates issued by the
Agrément Board more meaningful, the NBR! developed and
proposed to the Board a graphical methed of presenting infor-
rmation on the thermal behaviour and acoustical performance of
building systems. In the case of thermal behaviour, the informa-
tion relates expected maximum and minimum thermal con-
ditions to orientation, degree of fenestration and the type of
ficor covering used, in six climatic regions. Both these methods
of presentation are now being used.

International co-operation

The NBRI is a member of 26 international organizations con-
cerned with building research, and takes part in the activities of
a number of working groups and study committees. The In-
stitute’s Director serves on the board of the International Coun-
cil for Building Studies and Documentation (CIB), and is South
Africa’s representative on the permanent committee of the
International Unien of Testing and Research Laboratories for
Materials and Structures {RILEM). He was also invited to serve
as chairman at the five-yearly meeting of Directors of Building
Research in English-speaking Countries (DESBRO), which took
place during the year.

In addition to maintaining ciose collaboration with a number of
building research organizations in most overseas countries, in-
formation and advice was given to bodies in Canada, Brazil,
Rhodesia and New Zealand on the organization and setting up
of building research and related organizations.

T e A ST
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food research

NATIONAL FOOD RESEARCH
INSTITUTE
Director - J P OB WIT

The main aim of the Nationai Food Research In-
stitute (NFRI) is to promote effective utilization
of Scuth Africa’s food resources. Its activities in-
clude both fundamental and applied research
into aspects of food composition. utilization,
preservation, packaging and storage, as well as
product and process developmant,

The Institute consists of four research divisions:
Food Chemistry, Food Technology, Biclogical
Evaluation and Techno-economics. it also ad-
ministers and is closely associated with the
Microbiology Research Group of the CSIR and
the Bantu Beer Unit.

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

The role of vitamin C in the body Studies relating to this revealed the significant fact that thﬁ
amino acid requirements of the rat do not form a constant
pattern, but one that can vary under certain conditions. Thus the
requirements for several amino acids relative to that for tryp-
tophan when the animal is in a nitrogen balance status of zero
differ from the requirements at a balance status of
100 mg/100 g body mass/8 days. The animal most prabably
undergoes adaptational changes when it is subjected to a state
of low nitrogen balance, such changes lsading to conservation
of certain amino acids and a temporary decrease in the animal's
needs for such amino acids.

Vitamin C is an essential dietary component in some species of
fish, the guinea-pig and certain higher primates, including man.
A deficiency in this vitamin gives rise to metabolic changes of a
severity depending on degree of deficiency, a severe deficiency
resulting in scurvy.

Studies in the course of a research programme on the role of
vitamin C in the body of a higher primate, the baboon, have
revealed in particular two facts of considerable importance,

Firstly, an observed rise in blood cholesterol tevels following in-
travenous administration of vitamin C could mean an induction
of withdrawal of cholesterol from its stores in blood vessels,
where cholesterol deposits can cause a characteristic thicken-
ing of the walls known as atherosclerosis. Vitamin C administra-
tion also lowers blood fat levels.

The results obtained highlight the need to find experimental
conditions in which the effects of adaptational changes are
minimal. Such conditions would be the most suitable for the
testing of dietary protein values.

Secondly, it was proved that vitamin C has an effect on the
blood levels of two compounds which are regarded as very im-
portant in the light of recent work by biochemists, iz, cyclic
adenosine monophosphate and cyclic guanosine
monophasphate. These compounds control various processes in
the body, e.g. cellular growth and bload coagulation.
Intravenous administration of vitamin C induces an increass of
the first and a decrease of the second of the above compounds
in the blood serum levels.

Grading of grain sorghum cuitivars

According to results obtained previously, South African
sorghum grains differ considerably from one cultivar to another
in the ability to support growth in animals, the difference being
due to variations in digestible protein content. In view of this, an
in vitro method was developed for rapid determination of
digestible protein content. This method was then used to in-
vestigate 49 different seed samples with a view to presenting
an overall picture of the digestible protein contents of all the
more important cultivars currently used in grain sorghum
production.

Amino acid requirements of the rat

N

Singe the amino acids form the ‘building blocks' of proteins in
the body and the laboratory rat is the animal conventionally
employed to assess the physiological usability of dietary
proteins, the amino acid requirements of the rat is a topic of
fundamentai importance.

Diet and tissue calcification

Continuation of a long-term investigation into the relationship
between diet and the formation of calcium structures in the
body revealed interesting differences between the rat and the

41 CSIR annual report 1974




baboon in regard to the effect of a specific nephrocalcinogenic
diet.

Whereas the above diet — characterized by a low magnesium
and a high phosphorus content — induces in the baboon
calcification in both kidney and adrenal whilst reducing serum
magnesium and calcium levels, it induces in the rat caicification
of only the kidneys, whilst reducing serum magnesium and in-
creasing serum calcium levels.

MNew maize products

The Institute developed two new products based on the Latin
American maize products, arepa and tortilla. This forms part of
an investigation into the manufacture of new maize products in
order to promote the use of maize as a food. It was realized that
instant or ready-cooked products held more possibilities as it
will not be easy to teach the consumer the traditional methods
of preparation; furthermare, there is a need for ready-cooked
maize products.

The preparation of instant arepa meal has so far proved very
successful; this meal is mixed with salt and water and the resul-
tant dough is cooked for 2 to 3 minutes on a plate or in oik. The
product has already been tested on a restricted scale by con-
sumers and the results have been very promising.

Vegetable juices

Since interest was shown by the food industry in manufacturing
certain vegeiable juices, the Institute started investigating the
manufacture of carrot and beetroot juices. 1t was found that
conventional methods could not be applied but good results
wera cobtained by exploiting the action of the enzyme complex
found in the tomato. The process is relatively simple and juices
with an attractive appearance and taste, and good vield were
prepared.

Food processing on a small scale

A new project is the evaluation of experimental vegetable and
fruit varieties by means of small scaie processing on behalf of
the Horticultural Research Institute of the Department of
Agricultural Technical Services. This service means that new
varieties need not be tested on an industrial scale where large
amounts of materials are needed and normal production has to
be stopped during testing, Special attention is paid to the can-
ning, freezing and dehydration of vegetables and the canning of
fruit. The characteristics of the experimental varieties are
assessed on the basis of behaviour during processing as well as
physical and sensory evaluation of the end product.

Experimental tomato varieties have inter aiia to be evaluated in
respect of their suitabllity for the manufacture of tomato paste.
The procedures for production of tomato paste on industsial
scale cannot be easily simulated on a small scale, but the In-
stitute has developed a satisfactory small-scale technique for
the preparation of tomato paste.

The past year has been characterized by increasing liaison with
the food industry and use of the facilities of the institute by the
food industry.
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Salmonella-infected fresh meat products

Following studies which showed that bovine biltong on the
market may be infected with salmonella serotypes, other com-
mercial fresh meat products were investigated. Samples of
these products were purchased from retailers in Pretoria and
are representative of food which is bought by the public.

Of the 30 samples of pork sausages investigated (represen-
tative of 5 manufacturers), 12 (representative of 4 manufac-
turers) were infected with serotypes Salmonella typhimurium,
S. thompson, S, johannesburg, S. london and S. adelaide. In the
investigation of 11 samples of mincemeat (obtained from 11
butcheries), 7 were found to be infected with S. typhimurium,
S. johannesburg and S. newport. Twenty chicken carcasses
were investigated and 2 of the 10 frozen and 2 of the 10
refrigerated were infected with S. thompson, S. newport and
S. london.

Of the six serotypes encountered, S. typhimurium and S.
thompson were prevalent. These two serotypes are known to
cause gastro-enteritis.

From a national health point of view salmonella infection
appears to be one of the most urgent problems facing the meat
industry.

Commercial preparation of citric acid

Preliminary investigations in which specific by-fractions of
SASOL hydrocarbons were used as substrate showed that a
yield of 20 g citric acid per litre of fermenting liquid could be ob-
tained. An inherent disadvantage of this type of substrate,
however, is that considerable quantities of the technically unim-
portant isocitric acid is formed at the same time. This represents
a loss in substrate. Research was then directed towards improv-
ing the micro-organisms used by means of a mutation and

Amino acid requirement (expressed relative to requirement for
tryptophan) of young rats for the maintenance of certain states of
nitrogen balance, viz., zero and 100 mg nitrogen per 100 g body
‘mass per 8 days. The figure illustrates the fact that amino acid
requirements vary according to the state of nitrogen balance.
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selection programme and by utilizing more promising sub-
strates.

Results based on the investigation of 1 057 mutants showed
that the use of glucose (which can at present be obtained quite
easily from maize) as substrate not only doubles the yield of
citric acid but reduces the formation of isocitric acid fivefold.
These yields obtained on laboratory scale represent a 70 per
cent utilization of the substrate.

An additional advantage of the proposed process is that the
spent yeast can be reclaimed for use as animal feed.

Techno-economic activities

During the past year a Techno-Economics Division was es-
tablished in the Institute. In the field of food research techno-
economic surveys to determine research needs of food
manufacturing sectors can be undertaken by the Division. This
includes the economic appraisal of these needs, assistance in
the evaluation and planning of research projects and economic
advice in the implementation of research results. At this stage,
the Division is involved in the projects regarding marula
processing (which was mentioned in the previous annual report)
and in the project on the production of citric acid.

For the Bantu Beer Unit, the Department of Bantu Administra-
tion and Development and the Bantu beer industry, the Division
undertakes cost and feasibility studies, market surveys and the
development of management information systems.

Research was also undertaken into the transportation of Bantu
beer and a comparative study made of the effectiveness of dif-
ferent brewing enterprises.

Flavour components of Bantu beer

The qualitative composition of flavour extracts of Bantu beer
were investigated using different types of columns for gas-
chromatographic separation and subsequent mass
spectrometric analysis. Altogether 38 new compounds could be
identified. In the volatile fraction which constitutes the aroma of
Bantu beer, eleven compounds could be identified.

Analytical methods in flavour research

Because of the large variety of volatile chemicals which con-
tribute to the flavour of food, it is necessary to develop
sophisticated methods of studying flavour. The use of coated
capillary columns in gas chromatography is one of the best
methods of separating complex mixtures into individual com-
ponents.

The Institute has recently developed an improved method of
coating the inner wall of glass capillary tubing with a variety of
chemical reagents including polar liquid phases. Obtaining an
evenly coated glass capillary column with a ‘non-wetting’ polar
phase was previously an extremely tedious task. The capillary
columns which the Institute is now able to prepare are effective
aids in defining the complex chemical nature of flavour.
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personnel
research

The optimum utilization of labour resources is of
the utmost importance in South Africa with its
acute manpower shortage, especially in respect
of skilled labour. The National Institute for Per-
sonnel Research (NIPR) therefore devotes con-
siderable 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 concarned with the study
of these factors, which inciude:

@ definition of the characteristics of work, i.e.
description of the job, analysis of the physical
and psychological demands made by the job
on the worker, evaluation of a specific task in
relation to others, and determination of the
skills involved in work;

NATIONAL INSTITUTE FOR
PERSONNEL RESEARCH

Director - D JM VORSTER

© selecting and placing the right man in the right
job (by means of aptitude tests, interests
tests, and others), giving him the necessary
training. and assessing his performance;

@ fitting the job to the man by improving work-
ing conditions and equipment;

@ studying the socio-psychological aspects of
work, e.g. manpower problems, social
relations in the work situation, work motiva-
tion and attitudes;

@ investigation of problems arising from malad-
justment to work, e.g. absenteeism, ac-
cidents, occupational disorders and group
conflicts.

/ Shortage of Black graduate staff

The Institute has in the past employed, in any one year, up 1o
seven Black graduates. Qualifications have been either the B.A.
or B.A. {Hons.) degrees.

These staff-members have proved invaluable, over the years, in
many divisions of the Institute, but mainly in the Industrial
Ethnology Division. Here they have acted as interviewers of
Black subjects in projects of many kinds: attitude and morate
studies, studies of absenteeism, jabour turnover and motivation,
and operational surveys. Their assistance in the interpretation of
data has been of considerable value.

in the past it was usually possible 1o keep these staff-members
for many years, mainly because there were few employment op-
portunities outside the Institute with comparable conditions of
service. A marked change has, however, taken plage in industry
and commerce, and today there are many openings for Blacks in
the personnel managerment field. The result has been, in the last
year, that all experienced male staff-members have lefy, and it
has not been found easy to replace them. This has adversely
affected progress in the Industrial Ethnology Division.

Job evaluation study for medical profession

At the request of a specialist group of the medical profession,
the NIPR investigated the relative difficulty of every procedure
{i.e. operations, consultations, etc.) carried out by members of
this group, with a view to establishing a rational basis for the
fee structure. Although this was the primary aim of the study, it
also enabled the NIPR to test the flexibility and adaptability of
its job evaluation system in specialized projects of this kind.

The study involved determining the complexity of every \
procedure carried out by the group, by rating the procedures in

terms of specific complexity factors such as theoretical
knowledge, manual dexterity, complications, etc.

On the basis of this complexity structure, the relative value (i.e.
‘unit’ value} for every procedure was determined. These ‘unit’
values were then tied to monetary values on the basis of a
realistic and acceptable income level for the group, To establish
this realistic income level, the group was compared with un-
related professional groups functioning on the same complexity
level. This part of the project was handled by external con-
sultants in co-operation with the NIPR.

The NIPR job evaluation approach has proved to be capable of
adaptation to a professional group not studied before, indicating
that similar projects can now be carried out for yet more
professions.

Selection of Non-White operators in clothing industry

The clothing industry is a major employer of Non-White labour
in South Africa, but investigations, conducted by the National
Productivity Institute {NPI), have shown that its preoductivity
compares unfavourably with similar industries overseas. A study
which Is being undertaken on behalf of the NP1, aims to improve
productivity by improving the selection and placement of Non-
White operators, particularly sewing machinists. Attention will
also be given to their training.

The NIPR staff-member conducting the study underwent train-
ing as a machinist, analysing the job during the process. The
criteria to be used in the validation study have been identified
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and a battery of tests compiled, some being specially designed
for this study. Testing of a pilot group on this battery has been
completed and the results of the study have proved satisfactory.

This project is particularly important in border industrial areas
where labour supply still exceeds demand.

Pedestrians in traffic accidents

Statistics reveal that a disproportionately high number of Black
male pedestrians in the age-range 19 to 45 years are involved
in fatal traffic accidents. Statistics also reveal that a high
proportion of drivers who are charged with causing the death of
these pedestrians are found not guilty and acquitted. It is
therefore logical to infer that pedestrians may be held responsi-
ble for the majority of these accidents.

Pedestrian culpability has a variety of sources. Among them are:
defective judgement of the velocity of an approaching vehicle,
poor distance judgement, lack of attention, poor vision, defec-
tive hearing, carelessness, bravado, the presence of alcohol or
drugs.

The NIPR has decided to investigate the assessment of the
velocity of an oncoming vehicle as its first priority. Very little is
known about inter-individual and inter-group differences in this
particular ability and should the findings suggest a poorly-
developed ability in the target population, i.e. Black males aged
19 to 45 years, immediate corrective steps in the form of
pedestrian education and road engineering could be taken.

It was furthermore decided that a situation using real-world
stimuli would have several advantages over a laboratory-type
study and would enhance the validity of the findings. The in-
vestigation is therefore being undertaken on the road and, to
achieve this, several sophisticated pieces of special equipment
have had to be acquired or specially constructed. This phase of
the project has been completed and field studies are in
progress.

Prediction of manpower needs of a soft-drink manufacturing
company

The Institute was asked by a soft-drink manufacturer to predict,
for one of its manufacturing units, manpower needs in five
years' and in ten years' time, and to advise on the management
systems which would be necessary to cope with these
predicted needs.

The project was undertaken in two stages. Firstly, by means of
an operational survey, the Company’s present situation and its
needs with regard to personnel management systems were
analysed. Secondly, the Company’'s planned growth rate was
evaluated against that for the industry as a whole and the
labour force categorized into ‘fixed" and ‘variable’ components.

It was found that there is a physical limit to the growth of this
manufacturing unit and, consequently, a limit to the ultimate
size of the labour force which can be employed by it. It was es-
timated that, at the unit's present rate of growth, this limit will
be reached within 3 to 4 years. Changes may, however, be ex-
pected in the White-Black employee ratio as well as in the
nature of the work performed by the Blacks, particularly in the
technical, managerial, supervisory and sales occupations.

it S - Recommendations for meeting needs with regard to manpower
B : ; ; . ; : i management systems were made to the Company.

i e . : . The above findings are probably applicable to many other
A s&usﬁ which is being gﬂﬂgr{ak\gﬁ :ﬁy,mg;__mjpﬁ on behalf of the manufacturing enterprises.

- National Productivity institute is aimed at improving productivity
by improving the selection and placement of Non-White operators
in the clothing industry. . : i Guidance, selection and placement of engineers

£

The NIPR has been approached by the Federation of Societies
of Professional Engineers to undertake a study to improve the /
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vocational guidance, selection and placement of engineers in
South Africa. Problems exist with regard to obtaining an ade-
quate number of promising university students, their selection
to ensure university training success and their effective piace-
ment in various fields of specialization. Compared with other in-
dustrialized counteies, such as the USA and those in Europs, the
proportion of the South African population choosing engineer-
ing as a career is insufficient for the technelogical development
of the country.

A start has been made with a criterion study involving the job
description and evaluation of the various careers in engineering.
An attempt will be made to determine the qualities which
characterize any specialized field or grouping of the engineering
profession, aliowing for more specific measurements for the
prediction of career success.

The development of a battery of tests for the screening of first-
year university students has been completed, and it is at present
in use at one university.

Training of psychologists

The Institute has been recognized by the South African Medicat
and Dental Council as an accredited institution for the practical
training of industrial, counselling and research psychologists
who wish to apply for registration with the Council. When the

proposed jegisiation to control the registration of psychologists

other than clinical psychologists is passed, the Institute can ex-
pect a marked increase in applications from prospective interns.
Two unjversities have already applied to the NIPR for internship
arrangements for counselling psychologists.

South African Council for Automation and Computation

A proposal has been received from the South African Council for
Automation and Computation {SACAQ) for a referral centre to
be set up within the NIPR to provide information and advice on
the human aspects of the Introduction of automation in
commerce and industry. This has been agreed o in principle
and the feasibility of establishment of the proposed centre is
being investigated.

Test distribution

There was an increased demand for the training of certain
categories of test-users and several courses were conducted in
the Witwatersrand area, Durban, Port Elizabeth and Cape Town,
350 new test-users were registered during the year, bringing
the total up to 1 300.

A new catalogue was published which includes new additions
to the NIPR reperioire.

There was aiso a marked increase in the demand for tests
applicable to Black workers, and test sales again displayed an
unanticipated growth. Three times as many tests were sold
during the year as three years before.
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textile research :

SOUTH AFRICAN WOOL AND
TEXTILE RESEARCH INSTITUTE |
Director - DR D P VELDSMAN

The South African Wool and Textile Research
Institute (SAWTRI) undertakes research into the
processing characteristics of wool, mohair,
cotton, Phormium tenax and other plant fibres.
An in-depth study is being made of blends of the
different natural fibres, especially wool and
mohair, wool and cotton, and blends of these
natural fibres and synthetic fibres.

Much of the Institute’s effort is directed towards e
imparting easy-care properties such as ;
permanent press, shrink resistance, wrinkle
resistance and the like to end-commodities.
Considerable time is devoted to the i
improvement of existing processing and testing
equipment as well as the development of new :
equipment and machinery.

Cotton processing Relationship between fibre and yarn properties

Mg

An important milestone was reached during the past year when
the new cotton processing department was officially opened by
the President of the CSIR, Dr C van der Merwe Brink, on
May 1st. The commissioning of the cotton plant heralded a new
era in the Institute's research which until fairly recently had
been concerned only with the natural animal fibres, wool and
mohair and their blends. As a national textile research institute
the SAWTRI is now fully operative with cotton playing a very
important role in its research programme. Close co-operation
between the Institute and the entire South African cotton
industry has been established and aspects of this industry which
are peculiar to the sub-continent are receiving close attention.

The SAWTRI is now responsible for testing various new cotton
cultivars for spinning performance so that only the best cultivars
may be released for large scale cultivation. Research on behalf
of the Department of Agricultural Technical Services is being
carried out into the processing differences between mechanical-
ly harvested and hand picked cotton.

Dimensional stability of single jersey knitted fabrics

In the manufacture of single jersey knitted fabric from wool or
wool blends, it is important that the end-commodity be dimen-
sionally stable or, in other words, that spiralling and shrinking
are minimal when these commodities are washed. The Institute
used wool-rich blends of wool and polyester, as well as blends
of wool and cotton in equal proportions in an investigation of
the possibility of rendering such fabrics dimensionally stable
and machine-washable. Wool yarn was shrink-resist treated
separately, or the end-commodity from the blend was treated
by the application of resin. Machine-washability of single jersey
fabrics from wool/polyester blends was achieved by autoclave-
decatising the fabric and applying a polyurethane resin.
Autoclave-decatising the wool/cotton-blend fabric followed by
the application of aminoplast resin yielded a fabric of satisfac-
tory machine-washability.

Textile technologists and textile scientists concerned with
research on staple yarns attach great importance to the es-
tablishment of precise relationships between the physical
properties of the fibres on the one hand, and those of the yarns
on the other. These relationships may then be used to establish
reference levels (average values) for the various yarn properties
which can be used in turn by quality control and research
laboratories as a basis for assessing any yarns encountered in
practice. Furthermore, it would enable the technologist to
predict yarn properties from those of the fibres, and so allow the
most economical selection of raw material and yarn
characteristics such as linear density and twist with the desired
properties.

The Jr_aégf'ig;.ié‘é Cotton Processing Division was commissioned
' during the year. The photographs show equipment in the blow

- room of the Cotton Processing Division.
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The preducer seeks answers to questions in connection with
fibre fineness, fibre length, and fibre-thickness variation as far
as they are concerned with the spinnability of wool and the
resultant yarn properties.

Having made an in-depth study of these aspects, the Institute
established a serles of mathematical relationships between fibre
and yarn properties by the application of advanced multiple
regression analyses, For this purpose use was made of commer-
cial yarns as well as of some that were spun at the SAWTRI.
These retationships now forrm the basis of a number of reference
levels or norms which may be used to predict yarn properties
from the known physical properties of the fibre constituting the
raw material. The advantages of such norms are obvious and a
producer need no longer take unnecessary risks in selecting his
raw enaterial for further processing.

Physical properties of double jersey woal fabrics

The establishment of reference norms for certain double jersey
wool fabrics is needed in the same way as for fibre properties
related to yarn properties (discussed in the previous paragraph}.
‘This need stems from the question whether a certain fabric,
whether knitted or woven, is acceptable as far as a particular
physical property {abrasion resistance, pilling, air permeability,
etc.) is concerned.

If data were avaiiable about minimum levels of the various
physical properties of the fabrics which are required for satisfac-
tory perforrnance during wear, it would be passible to establish
reference norms for the accurate assessment of fabrics.
Because of a dearth of such information in the literature, the
SAWTR| decided to measure the physical properties {notably
abrasion resistance, air permeability, drape, stiffness and
bursting strength} of a range of all-woocl double jersey fabrics as
well as some wool blend fabrics to establish average or ex-
pected reference levels for the various properties.

Preliminary results on a total of 80 fabrics, of which 70 were of
pure wool and 10 of wool/synthetic blends, have already been
obtained and a number of graphs have been prepared which
reflect the relationship between the fabric properties and the
fabric mass per unit area. These graphs can be used to assess
the performance of double jersey fabrics similar to those
measured during the investigation into these properties.

Unconventional method of manufacturing mohair blankets

A new approach to the manufacture of maohair blankets at the
SAWTRI indicates that blankets from this speciality fibre, usual-
ly regarded as very expensive, may now be within reach of more
consumers and at a relatively reasonable price. Mohair blankets
are traditionally woven from loop yarns on a type of machine
that is rather slow in operation. This extended production time
factor makes the process costly, adding to the high price of the
end-commodity.

By employing a modified Raschel warp-knitting machine
equipped with carbine needles a very acceptable blanket was
made. Although the use of carbine needles requires more com-
plicated designing and a more critical setting of the front guide
bar, the advantages completely overshadow the disadvantages.
Because the carbine needle is exceptionally sturdy and can han-
dle the coarse mohair loep yarns with ease, there were no nee-
dle breakages. Carbine needles have no latch or open end for
fibres to catch on, which in itself is an advantage. The use of
carbine needles makes higher machine speeds possible and the
fault rate is much lower than with conventional machines.

A further economic advantage of the new method is the use of a
pillar stitch yarn centaining 50 per cent cetton and 50 per cent
polyester which is much cheaper than mohair yarn. A produc-
tion rate of 20 m/h and an eventual fabric mass per unit area of
approximately 370 g/m?, as well as the almost uniimited design
potential are ail possible through this new approach which may
well prove to be attractive 10 manufacturers of mohair blankets.

Pracessing of wool/cotton blends on the worsted system

Wool and cotton have been used in blends for the manufacture
of fine fabrics for shirting and other garments for a considerable
time. Processing of the blend components have, however, been
carried out almost exclusively on either the cotton system or
woollen system which do not require the fibres to be combed
before yam is spun. For a blend of cotton and wool to be utilized
to the fullest extent, i.e. to produce a good quality yarn, the
blend must be as intimate as possible. The most popular
method of producing wool/cotton blends on the cotton system
currently involves the use of wool tops or specially prepared
waorsted slivers (‘broken’ and ‘open’ slivers). The wool compo-
nent is introduced together with the cotton component at the
drawframe stage of the cotton system prior to roving and spin-
ning. This type of blending, however, cannot be regarded as be-
ing as intimate as when a carding machine is used.

Worsted combers are becoming interested in blending wool
with cotton singe it is known that preduction on the worsted
system yields a particularly sleek and superior yarn. With this in
mind the SAWTRI commenced with a project involving the
processing of cotton/wool blends on the worsted system.
Briefly, this entailed hand-blending cotton lint (Acala 442
cultivar) and scoured wool {6 to 7 months spinners style 64's);
carding on a worsted card; fibre-straightening on a gill box and
rectilinear combing to produce a combed blend top and finally
spinning into yarn.
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It has aiready become clear that 50/50 blends of cotton and
wool can be processed successfully on the worsted system up
to the top stage at production rates of 50 to 60 per cent of that
of wool, only 4 to 5 per cent of the cotton being combed out as
noil. The yarn produced contained approximately 45 per cent
cotton and 55 per cent wool. There were very few end breaks
and the yarn produced had a good appearance, similar to that of
a Class A cotton yarn. The irregularity was higher than that of
average pure cotton yarn or average pure worsted yarn but was
the same as that from short stapled wao! previously spun on the
same machinery. The breaking strength of the yarn was supetior
1o that of a normal worsted varn but the extensgion at break was
considerably lower.

The investigation is by no means completed as yet but worsted
processing of wool/cotton blends seems to hold great promise.

Development of small decorticater for phormium leaves

The phormium plant (Phormium tenax), aiso known as New
Zealand flax, provides fibres for cartain textile purposes such as
a substitute for jute in the manufacturs of grain bags and simnilar
containers. The phormium industry has been established mainly
in the Bantu homelands where both large-scale and small-scale
phormium farming is in progress.

The leaves from the plant are cut and have to be decorticated to
provide the fibres for textile processing. Although the Corona
decorticating machine is used on large estates, there has been a
need for @ small machine for use on the smaller farms. Such a
machine has now been developed by the SAWTRL The new
machine is a considerable improvement on those currently in
use, having a much better discharge of fibre. This has resulted in
labour saving in the transfer of fibre from the machine ta the
next processing stage. It is also much more robust and is easier
to maintain, thus making it more economical to operate,

The prototype machine is now being used for routine fibre
production on the Ndaleni farm of the Kwazulu Government
Seivice, near Richmond.

Froper washing of decorticated fibre produced by a small
machine has always been a problem, The SAWTRI has now also
developed a continuous washing system: the decorticated fibres
are transported along a continucus rope which passes very
close 1o a rotating drum of open mesh wire, The fibres, hanging
from the rope, when passing the drum, are washed by powerful
jets of water directed at the drum surface. In this manner the
fibres are held fast while most of the impurities are removed,
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geomagnetism

Since the advent of the space age, a picture has
smaerged in which the geomagnetic field is seen
as a complex feature of our planet interacting
with its environment in the solar system. The
generating processes take place sither deep in
the Earth or high in space. In situ measurements
in space as well as ground-based observations
are required for studies of the complex processes
occurring in the Earth’s environment. The
Magnetic Observatory at Hermanus, CP, is one
of the worldwide network of geophysical in-
stitutions responsible for the ground-based
observations and other space-related activities.

The functions and current programme of the

MAGNETIC OBSERVATORY

Head - A M VAN WIJK

Magnetic Observatory 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 inter-
national geophysical programmes. Although the
activities of the Observatory have, by 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 Observatory’s geomagnetic monitoring programme
provides a continuous record of the variations in the Earth's
magnetic field at four widely-separated localities in Southern
Africa. The recording stations are located at the Observarory’s
headquarters at Hermanus, at Tsumeb in South West Africa, at
Hartebeesthoek in the Transvaal and at Grahamstown in the
Eastern Cape. The "MOCSIR’ digital magnetometers currently in
operation at Hermanus, Hartebeesthoek and Grahamstown
were developed and constructed at the Hermanus Observatory.

Auxiliary magnetic equipment at Hermanus includes a variety of
‘absolute’ magnetometers as well as a special induction
magnetometer for recording magnetic pulsations in the fre-
quency range 0,2 1o 0,003 Hz. The pulsations are reported in
the Observatory’'s monthly magnetic bulietin, 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’.

The secular changes in the geomagnetic field necessitate
periodic revision and updating of magnetic charts. As these
changes in Southern Africa are among the most rapid in the
world, the Observatory conducts secular variation surveys —
also known as repeat’ surveys — at intervals of about five
years. During the past thirty years, the Observatory has taken
the initiative in promaoting co-operation with its counterparis in
neighbouring territories, in synchronizing the secular variation
surveys in Southern Africa, and in compiling regional magnetic
charts.

Towards the end of 1973 the Observatory decided at short
notice to carry out the next full-scale secular variation survey of
the Republic in 1974 —— a year earlier than originally planned.
The decision followed a request from the International Associa-
tion of Geomagnetism and Aeronomy that up-to-date obser-
vatory and field data be made available by 1 January 1975 for

.

use in the compilation of the new International Geomagnetic
Reference Field {IGRF 1975,0). Besides re-occupying most of
the 60 ‘repeas stations’ in the Republic and South West Africa,
the Observatory assisted the Geological Survey of Botswana in
estahlishing four secufar variation stations in that country. The
assistance given 1o the Department of Surveys of Rhodesia in
connection with the magnetic survey concurrently conducted in
that country included the calibration of magnetometers and the
loan of supplementary field equipment,
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i Research conducted at the Observatory during 1974 included

power spectrum analyses of a variety of geaphysical and solar-
terrestrial time series. Among the results which attracted con-
siderable attention were the detection of the 'Pacific Region
Anomaly’ in the geomagnetic spectrum at ~ 80 years, and
evidence for a signal at 10,5 years in the spectra of global sur-
face air temperature data from weather stations. The latter
finding is believed to be the best evidence thus far presented
that solar activity does indeed modulate weather at the Earth's
surface to a measurable degree. As a result of these and other
findings reported by the Observatory during the past few years,
numerous requests have been received from South African and
overseas sclentists for information on the 'maximum entropy’
power spectrum technique used at Hermanus.

Cosmic rays

Operation of the Chalk River type 12-NM-64 neutran monitor
at Hermanus continued throughout the year. The average
counting rate of this "supermonitor’ showed the expected in-
crease with decreasing solar activity and is expected to reach a
maximum during the 1975-76 "low" in the current 1 1-year sun-
spot cycle. Despite the decline in solar {and geornagnetic) ac-
tivity, a considerable number of transient {'Forbush’) decreases
in cosmic ray intensity were recorded during 1974,

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 recorded at Her-
manus are processed on the computer in Potchefstroom and
published by the Observatory.

lonospheric observations

The ionospheric manitoring programme outlined in the 1973
Annual Report continued without change. The continuous
recordings of VLF atmospherics at 27 kHz and of cosmic radio
noise at 30 MHz once more provided immediate confirmation of
suspected geomagrnetic SFE's (solar flare effects).

Special investigations initiated during the year included an ex-
amination of the 30 MHz riometer records for evidence of

\

ionospheric absorption effects due to efectron drift across the
Seuth Atlantic Geomagnetic Anomaly.

The Observatory operates a Wadley iongsonde for the National
Institute for Telecommunications Research (NITR} The data are
processed at the NITR in Johannesburg and published in its
Monthly bulfetin of ionospheric characteristics.

Geeophysical 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 refayed through the communications 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 determination of the
‘planetary’ indices of magnetic activity, Dst and Ks. The monthiy
tabulations of Hermanus data are supplied to the relevant inter-
national centres as soon as possible after processing.

Antarctic research

The Observatory provides l[aboratory and ather facilities for the
peophysicist 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.

Antarctic research

The observational programme conducted by this group com-
prises the continuous recording of the geomagnetic elements at
Sanae and on Marion Island, and an extended programme of
auroral observations at Sanae. The observation of auroral
pulsations around 4278 A in the N: band was continued and a
start was made with the observation of proton aurora (HB).

Research conducted by this group during the past two years in-
cluded a study of Pi2-type magnetic pulsations and an analysis
of the geomagnetic quiet-day (Sq) variation at Sanae.
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timber research

TIMBER RESEARCH UNIT
Head - DR DL BOSMAN

The Timber Research Unit (TRU) was establish-
ed 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 mul-
tidisciplinary, industrially oriented organization,
the Unit offers a wide variety of specialized
research services to both producers and con-
sumers of forest products. 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,
timber economics, special projects, and informa-
tion and liaison services. The aims of the TRU
are:

@ the effective utilization of South African
timber resources

@ the development of satisfactory woodbase

products

@ the development and

improvement of

manufacturing processes

@ the effective use of timber products.

ntamationa! forestry meeting

A highlight of the year's activities was the first mesting on
South African soil of Division 5 {Forest Products) of the Inter-
national Union of Forestty Research Organizations ([UFRO)
which was attended by leading wood scientists and
technologists from 22 countries. The meeting, acclaimed a
great success, was the culmination of months of preparation by
the organizing committee on which the TRU was represented.

The meeting was held in Cape Town, Stelienbosch and Pretoria
and the theme was 'Wood in the setvice of man’. Eighteen per
cent of the 140 technical papers were by South Africans and
one in eight were contributed by the TRU.

The publication of the proceedings of the meeting was under-
taken by the TRU.

Documantation service

The TRU recently introduced a literature scanning service,
Abstracts Information Distribution Service [AIDS), for the
benefit of the timber industry. Current articles on the latest
developments are abstracted each month from numerous
periodicals and brochures and published in a review list.
Photocopies of the articles reviewed are available to all research
sponsors and subscribers to AIDS,

-

The feasibility of linking this service to SDi (Selective\

Dissemination of Information} services, which are computer-
based, is being investigated.

Industrial training

A short course was held for middle and senior executives,
engineers, architects, woodwork teachers and others whose
work demands a knowledge of timber technology. The
programme aimed to bring together people from different parts
of the industry in a lively yet relaxed atmosphere of informal
training.

A well-attended seminar on sawmill management was arranged
by the TRU and the Industrial Research and Development
Group of the CSIR for senior executives in the sawmilling in-
dustry. These courses will feature regularly in the annual
programme if they continue to prove popular.

In canjunction with the Department of Forestry and other in-
terested bodies, the Unit has been investigating the possibility
of establishing a timber technology course at colieges for ad-
vanced technical education.
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Liaisen with industry

Pursuing the policy of devoting more time to liaison with the
timber industry in the form of personal visits to firms and in-
dividuals, the head of the Information and Liaison Division call-
ed on timber processors in Natal and in the south-eastern and
eastern Transvaal, special attention being paid to those mills
with which there has been little or no contact in the past.

The visits were used to publicize and explain the work of the
TRU, to identify problems needing attention and to encourage
industrialists to make greater use of the facilities of the Unit.
Attention was drawn to the timber technology courses offered
by the Unit and to the TRU Research Participation, Sawmilling
Research Sponsorship and Subsecription Services schemes.

Stress grading

The use of mechanically stress-graded timber became
entrenched during t1973. There is no longer any doubt that
markets for mechanically stress-graded timber will continue to
expand rapidly in the future.

The main market for stress-graded timber is for the manufacture
of prefabricated roof trusses where 15 fabricators have TRU
Timber Graders in regular use.

Analytical models were developed to predict the strength and
stiffness of finished laminated beams when the stiffness of the
raw material is known. Tests have been completed to provide
data necessary to extend the models 1o beams with different
numbers of laminations.

It has also been shown that beams of a required minimum
working stress can be manufactured with much less graded
timber if the latter is mechanically graded according to stiffness
than if it has been graded visually using existing grades. This
approach has been accepted by several manufacturers of stock
glulam who have bought TRU Timber Graders and have in-
troduced them into the production line of their plants.

Roof truss designs

Standard designs for W-trusses with nailed plywood gussets
have been completed and are available with a range in pitch
from 17,5 degrees to 35 degrees and spans up to 10,6 metres.
These designs are for tiled roofs and should the demand
warrant it a further series will be produced for corrugated iron
roofs.

Wood adhesives

A substitute for resorcinal-based adhesives used in manufactur-
ing glulam beams was urgently required on account of the acute
shortage of resorcinol which arose in South Africa towards the
and of 1973 and which is likely to continue indefinitely. Tests at
the TRU showed that medium hot-setting adhesives of the
phencl and wattle tannin types are suitable for this purpose
provided the beams are sufficiently heated during the curing
stage in lamination and that the beams do not dry out during
curing.

TFimber drying

Experiments at a State sawmill and a private sawmill showed
that the revenue from sawn timber can be increased substan-
tially by the decrease in warp achieved through the weighting of
stacks during kilndrying.

A system of self-weighting whereby timber less prone to warp
is placed at the top of stacks appeared 1o be & practical method
for use by the industry.

Two new projects, one on pole drying and the other on kiln
design and performance requirements, were started.

Veneer lamination

Laboratory and pilot plant scale experiments showed that the
yield of structural timber obtained by means of veneer peeling
and lamination {veneerlam) is not as high as could be expected,
because of log imperfections, but that the strength of the timber
is nearly doubled.

An economic assessment indicated veneerlam production to be
more profitable than sawmilling or the manufacture of stock
glulam. A suitable process for the commercial production of
veneerlam is being developed.

Pina bark

Chemical analysis showed that the bark of Pinus patula con-
tains about 2 per cent fats, waxes and oils and 20 to 30 per
cent of tannins.

Timber trend analysis

A timber trend analysis which is being conducted is aimed at
detecting discrepancies between supply and demand at an early
stage. It is intended that the information obtained should be
used for short-term supply/demand forecasting and for design-
ing effective measures to overcome the problems of shortages
and oversupply within the industry.

Four quarterly bulletins were published and distributed to 150
sawmillers, 500 users of sawn timber and other interested par-
ties.

Furniture

Results obtained from an in-depth analysis of the furniture in-
dustry show that the yearly South African pine intake for fur-
niture manufacturing is approximately 92 000 m?. Consumption
of ali other timber for furniture is approximately 173 000 m?.

The expacted growth rate for South African pine in furniture
manufacturing is estimated at 15 per cent per annum. The ex-
pected growth rate for all other timber is estimated at 10 per
cent per annum,
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Supply and demand of roundwood

A study to update a demand prognosis published in 1968 and
to investigate the roundwood supply position in South Africa
was completed.

The study showed that a serious situation of undersupply could
develop within the next ten to fifteen years for both coniferous
and non-coniferous species. In arder to satisfy the demand for
roundwood by the year 2000 the present area under plantation
will have to be more than doubled.

The total consumption of timber in 1872 was estimated at 13,7
million cubic metres roundwood equivalent. The annual growth
rate was estimated at 4,0 per cent per annum.

It is expected that the relative importance of coniferous timber
will increase from the present 47 per cent of total consumption
to 59 per cent by the year 2000.

The pulp and paper industry is at present the largest single con-
sumer of roundwood with 27 per cent of total consumption. it is
expected that this will increase to 49 per cent by the year 2000.

Waste paper recovery

Waste paper is an important substitute for timber which is used
as pulpwood in the manufacture of paper and paperboard.
Because timber is expected to become scarcer in the future,
greater importance will be attached to substitutes such as
waste paper.

The TRU has undertaken a study of the collection and grading of
waste paper as it is applied in South Africa. The dearth of basic
statistics on these activities necessitated the gathering of
statistical data before any prognostic study could be made of
the future supply and demand of waste paper.

The important aspect was the determination of the economic
quantities that are available, especially as the costs of waste
paper recovery are very sensitive to transport cost and labour
cost increases.

Sugar-cane bagasse

The pulping and papermaking potential of local sugar-cane
bagasse is being assessed and basic information collecied on its
use for these purposes.

‘The experimental work in an investigation into the efficiency of
various methods of storing bagasse on a plant scale prior to
pulping was completed. The storage methods compared in the
first phase of this work were based on the Ritter process, treat-
ment with mill effluent and treatment with an organic acid.

The second phase of the investigation involves a comparison
between the response to storage of mill bagasse and diffuser
bagasse. The storage method employed is based on pH control.

Research was also carrled out to establish the influence of
various prehydrolyzing conditions on the suitability of bagasse
for further processing into dissolving pulp. The work included
pulping and bleaching of the prehydrolyzed hagasse.

Aging and preservation of paper

1t was found that the aging rate of paper increases with increas-
ing temperature, percentage refative humidity of the aging at-
mosphere and acid content of the paper. In addition the above-
mentioned three factors interact positively with each other dur-
ing paper aging, Le. the cambined effect of these three indepen-
dent aging factors is greater than the sum total of the individual
influences. However, it was not possible to describe the in-
fluences of the aging factors quantitatively from the data ob-
tained.

Physical and chemical requirements of pulpwood

During the past few years twenty pine samples representing a
wide range of physical and chemical properties have been
pulped and the wood, fibre and chemical properties determined.
The object of this investigation was to describe pulp properties
in terms of wood properties by means of regression equations.
The work will assist the Department of Forestry in developing a
breeding programme for pulpwood trees.

A study was completed of the geographic variation in the
properties of ELucalyptus grandis grown in South Africa end of
the wood and fibre properties which have the greatest influence
on the strength and surface characteristics of paper.

Stock glulam

The TRU carried out extensive experiments on the effect of im-
portant raw material properties on the strength properties of
stock glulam.

It has been found that by using specific stress grades for the
outer laminations and lowest grade material for the inner
laminations, re-sawable stock glulam beams with an assured
working stress in bending of 8 MPa can be produced. These
research results will be incorporated in an SABS standard
specification for stock glulam.

An interfirm comparison, which encourages participants to keep
records of production, stock, vields, recovery, etc. and enables
them to identify areas where performance lags behind self-set
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or accepted standards, was continued on a monthly return
basis.

An in-factory quality assurance test of finger-jointed timber
used in the manufacture of stock glulam was developed and
applied.

Production control in sawmills .

A series of projects have been initiated which together will
provide the sawmilling industry with a production and cost con-~
trol system.

A machine capable of measuring wet mill output on a con-
tinuous basis is being developed and the first production
prototype was installed in a sawmill in 1974,

Timber recovery has been shown to be substantially increased
by up to 10 per cent) by exercising dimensional control using
existing sawmilling machines.

An operations research model and a computer program for the
development of sawing patterns has been completed for idealiz-
ed cylindrical logs. This programme will be expanded to inciude
taper and possibly log crook to improve the accuracy of
simulation. The patterns will enable sawmillers to better match
available logs with market demands for saw timber and to in-
crease the economic and volumetric recoveries from
roundwaod.
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chemical
engineering

CHEMICAL ENGINEERING RESEARCH

GROUP

Head - W G B MANDERSLOOT

Chemical engineering deals with the processes
and operations by which the properties or com-
position 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, phar-
maceutical, ceramic, paper and textile industries,
and in environmental technology (in which
water, effluents and air are important). Ths inter-
disciplinary nature of chemical engineering
provides a useful link in carrying out tasks under-
taken in close co-operation with other institutes
and organizations.

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.

ﬁewicas 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.

On request advice and information is given on solving certain
processing and related problems encountered by industry. The
Group is coliaborating with the National Electrical Engineering
Research Institute in an investigation on the modelling and op-
timization of sugar milling operations. Another investigation
was concerned with the myth of ‘rejuvenating additives’ for
lead-acid batteries.

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

Another service provided by the Group is the evaluation of
manganese dioxide for utilization in the manufacture of small
batteries {dry cells).

Considerable demand was experienced for all these services
over the year.

Prevention of air poliution

The process industry"s measures for preventing air poliution are
often based on emission measurements. Sampling of stack gas

is carried out at the request of industry. In the course of the year
emissions were measured at a foundry, power station, paper
mill and steel works and advice on emission control was given
1o various industries, A brochure was issued which summarizes
the points to be considered in emission sampling and the
bibliography on the subject was updated.

The CERG sampling staff also assisted in the training of an out-
side sampling team. When required sampling equipment is
manufactured for industry at cost. Thus two sets of sampling
equipment were supplied and detailed information given to
several enquirers on the selection of sampling equipment.

Comprehensive scanning and indexing of the technical literature
relating to all aspects of poliution control likely to be en-
countered in this country has provided an extensive ‘library’ of
control measuras and techniques. Industry and control
authorities are invited to utilize this source of information
through which fuli use can be made of air pollution controt ex-
petience elsewhere.

Wet bulb psychrometry in flue gas was reviewed critically in
terms of fundamental considerations with a view to the deter-
mination of humidities in gaseous emissions. A computer
program was developed for the processing of readings taken in
wet flue gases.

Computer programming

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

The checking of data to be fed to a computer is facilitated by
labelling the data with a keyword, e.g. the name of the variable
involved. A FORTRAN subroutine was developed for reading
keyword-labelted data in random order and when using an
IBM version of FORTRAN IV the data may be presented in free
format.

Heat exchangers

The Group provides a service to industry on design and evalua-
tion of heat exchangers. To promote the saving of cooling water
the accent of the work is on air-cooled heat exchangers.

The design and rating service makes use of computer programs
for cost-optimized design and for performance evaluation. The
computer programs are either developed by the Group or ob-
tained elsewhere, e.g. from the Heat Transfer and Fluid Flow
Service of AERE at Harwell, UK, with which close co-operation
has been established.

The development of compuier design programs is backed up by
theoretical investigations aimed at improvements in pragram-
ed design and by experimental investigations in fields where in-
sufficient design information is available.

The range of available programs was further extended to cover
more cases encountered in the process industry. Based on
theoretical work it was possible to derive improved designs for
steam-heated fast-rotating paper-drying drums. A brochure was
issued which comprehensively describes the service offered by
the Group in the field of heat transfer.

Flow in manifolds

Manifolds are widely used in the process industry to distribute
fluids and gases but very little design information is available;
this information is now being collected experimentally. Previous
investigations on the pressure and flow distribution at a single
junction in 8 pipe manifold were complemented by experimental
work on the interaction of adjacent laterals.

Filtration of mineral slurries

In the extraction of uranium from acid-leached gold ore the
filtration step is an important cost item. Previous work in this
line was rounded off and a summary of the work carried out in
this field was presented at an international filtration conference
in Paris {(May 1974). The main conclusion was that by changing
the conditions of operation it is possible to decrease the number
of filters required for a certain duty.

Pilot scale work at a full scale plant proved to be a powerful
technique to obtain reliable results and it allows costly full-scale
experimentation to be limited to confirmation runs under the
optimum conditions derived from controlled pilot scale ex-
periments.
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air pollution

AIR POLLUTION RESEARCH GROUP

Head - DR EC HALLIDAY

The Air Poliution Research Group is mainly con-
cerned with the chemical nature and the abun-
dance of pollutants in the atmosphere, and with
the physical behaviour of these pollutants from
the time they are emitted until they are deposited
or absorbed on the ground. These studies have
considerable application to current problems of

pollution control.

/ Diffusion of poliutants

With the return of a senior staff member from a one-year study
period in Europe, work has recommenced on the theory of the
transport and diffusion of pollutants in the atmosphere.
Measurements of the spectrum of turbulence {the frequency of
occurrence of eddies with different times of duration) are in
progress. All equations which attempt to provide quantitative
estimates of the degree of dilution of a pollutant during its travel
through the atmosphere must include parameterselated te the
eddy spectrum, while predictions of the height to which a piume
of hot gases will rise in the atmosphere involve a knowledge of
the magnitude of the long period eddies produced by thermal
convection. This project is of obvious interest to industry and it
is being supported by four large industrial organizations as well
as by the Department of Planning.

National survey of smoke and sulphur dioxide

The number of local authorities which are now co-operating in
the national survey of smoke has risen to fourteen, seven of
which are monitoring sulphur digxide. A CS3IR publication
Statistics on smoke and sulphur dioxide pollution in South
Africa shows that over the years 1862 to 1972 seven out of
twenty-one measuring sites showed a decrease in sulphur diox-
ide, three showed an increase and eleven showed no significant
change. In the case of smoke, fifieen sites showed a downward
trend, four an upward trend and twelve showed no significant
change. It can therefore be concluded that the problem of
smoke and sulphur dioxide in South Adrican cities is not
worsening.

Pollutants from street traffic

The programme of measurements of carbon monoxide, oxides
of nirogen, hydrocarbons and oxidants has reached the stage
where the vatues for 1968, 1971 and 1973 can be compared,

The measuremenis were made in Pretoria, Johannesburg and
Burban and the measuring sites were unchanged from year to
year. In addition in each city the measurements were made dur-
ing the same season so that effects due to atmospheric stability
changes would be minimal.

The study has revealed no startling changes in the guantity of
any of the materials studied.

Ventilation potential of a geographical region

This investigation is a direct application of the resulis of
research on the diffusion of pollutants {see paragraph above).

Buring the whole of 1973 the Air Pollution Research Group co-
operated with the Weather Bureau, a department of ISCOR and
the Department of Health, to make an extensive study of the at-
mosphere over a geographical region, inland from Saldanha
Bay. This area of nearly 900 km? is scheduled for intensive
general development following on the establishment of an iron
ore loading facility and an ore smelter by ISCOR.

The Air Pollution Research Group contributed equipment for
measuring wind speed and direction and for measuring at-
mospheric stability (temperature gradient in the vertical direc-
tion), the Weather Bureau contributed further equipment for
wind measurements {eight sites were instrumented) and the
four co-operating bodies formed a study committee. The study
involved the analysing of over 120 000 wind measurements
and 20 000 temperature measuremenits.

The final ouiput was & map showing areas suitable for industrial
use, areas suitable for residential development, areas suitable
for recreational use and areas which should be buffer zones.

\
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technical services

TECHNICAL SERVICES
DEPARTMENT

Director - T HODGSON

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 con-
tract for other bodies and industry if the work

cannot be done anywhere else in the Republic.
This service includes advice on the optimization
of machining and manufacturing techniques. The
Department maintains close liaison with
overseas bodies that are active in this field, such
as the Production Engineering Research Associa-
tion (PERA} in the UK, to avoid duplication of

effort.

Tne Technical Services Department assisted the CSIR's
research institutes with the design and/or manufacture of
various iterns of specialized equipment, a few of which are men-
tioned below"

Services to the CSIR

@ rotating sample divider

@ hydroclone for an apparatus used for the measuring of liquid
velocity by means of a laser beam

® apparatus for measuring pollutants in smoke stacks

® deep sounding device for measuring the shear strength and
compressibility of subsoils in situ

@ maodifications to equipment for measuring the co-efficient of
friction in road surfaces

@ triaxial celi for the measurernent of deformations of bitumen-
bound road samples under pressure

@ device for measuring length and thickness of sawn timber
during production at sawmills

@ magnetic variometers for basic geophysical research

@ shear box for the determination of shear strength in joints of
rock masses

@® torque-limiting device for the calibration of slip-clutches
@ water gas target for production of fluorine 18

@ argon target for production of potassium 43

Training of instrument makers

The rapidly growing demand for technical staff, especially in the
manufacturing industry whare extensive use is made of the
abilities of qualified instrument makers, requires an urgent in-
crease in the number of persons trained by the Technical Ser-
vices Department for this purpase.
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Investigation, advice and development

Assistance rendered to industry on a contract basis included the
following:

@ investigation into the designing of a debarking machine for
the wattie bark industry

@ development of a washing machine for babies’ bottles in &
maternity ward

@ development of a polishing machine for the manufacture of
cutlery

Design and manufacturing

Assistance with the design, development and manufacture of
specialized equipment was provided to industry and to other in-
stitutions.

Low cost automation

A symposium on low cost automation was presented in
Rhodesia at the request of a group of industrialists.

Six basic courses in low cost automation were presented,
namely, three in Pretoria and one each in Durban, Port Elizabeth
and Cape Town.

Several candidates who completed the basic course enrolled for
one of the two advanced courses that were presented in
Pretoria.

Manufacturers were provided with advice on possible
applications of low cost automation in their factories and
various investigations were undertaken under contract.
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information and
research services

INFORMATION AND RESEARCH SERVICES

Director - D G KINGWILL

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

@ the promotion of industrial research

@ the representation of South African science.

These functions are discharged by various

spacialized divisions.

Library services

The success of recently developed specialized information ser-
vices has resulted in an appreciable increase in the demand for
library services. In an attempt to improve these services without
undue increase in personnel, a comprehensive investigation into
the mechanization of library procedures is being undertaken.

Source guides

The third edition of the union catalogue Periodicals in South
African Libraries was published on microfiche directly from
computer tapes using COM {computer on microfiche) techni-
ques. This has proved less costly than issuing the catalogue in
printed form and it will consequently be possible to produce
new editions more frequently.

Reference, advisory and contract services

Over 500 reference enquiries were dealt with during the year.
Several industrial firms asked for advice on the establishment of
their own libraries. The services provided ranged from advice on
simple accessioning procedures to planning of entire library ser-
vices and job descriptions for staff to be appointed.

A national information centre on water, acting as an information
clearing house for scientific and technical matters relating to
water, is now being developed on contract to the Water
Research Commission. A documentation centre for matters
concerning Lake St Lucia and its environs, is being established
on behalf of the St Lucia Scientific Advisory Council on contract
to the Natal Parks, Game and Fisheries Board.

After a complete reorganization, the CSIR's foreign language
transiation service is meeting a consistent demand for the
transtation of scientific and technical texts from foreign
languages.

Information for industry

About 300 firms now subscribe to the literature current-
awareness service for industry. One-day seminars on informa-

tion management and technological forecasting, for the benefit \

of contact persons in subscribing firms, were held in Pretoria,
Cape Town and Durban. In addition, more than 350 iiaison
visits were paid to industrial firms and more than 800 technical
enquiries were handled.

Through the medium of the CSIR’s Automation and Production
Technology Service, industrialists are made aware of the many
types of assistance that the CSIR can provide to industry.

Computerized information services

The recently created South African Selective Dissemination of
Information service (SASDI), which provides a computerized
literature reference service to individual scientists and
engineers, now has over 200 subscribers of which about half
are outside the CSIR. This service is being expanded rapidly by
means of personal visits, slide presentations and informal
seminars. The service makes use of the following bibliographical
data bases: Chemival Abstracts Condensates (chemistry and
chemical engineering), Science Citation Index
{multidisciplinary), /nspec (physics, electrical engineering, com-
puter sciencel, Biological Abstracts Previews {biological
sciences) and Cornpendex (engineering).

Several computerized bibliographical and information services
are now being rendered on a routine basis for the benefit of
CSIR institutes and outside organizations. Important in-
vestigations being carried out include a co-operative MARC
(machine-readable catalogue) project on behalf of the National
Library Advisory Council, in terms of which the CSIR Library and
other participating libraries can make use of machine-readable
catalogue information prepared in the USA and the UK: and an
experiment with on-line retrospective searching of
bibliographical information as well as on-line editing and up-
dating of texts and bibliographical data stored in computer
memory.

Publications

An illustrated popular brochure on the CSIR, which is to be
issued in four language versions (English, Afrikaans, German
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/and French) went to press at the end of the year and should be
available early in 1975.

It was gratifying 1o learn that the CS1R Annual Report and the
CSIR two-monthly journal Scientiae had won awards at an ex-
hibition of technical publications held in the USA. Both these
publications are considered to be important media for informing
the world at large of the activities of the CSIR.

To meet the demand for general information dealing with
South African scientific activities in the Antarctic an illustrated
brochure was produced in collaboration with the Department of
Transport {the agency responsible for financing the South
African Antarctic expeditions} as a supplement to Scientiae.

Preparations for the production of a Cumulative Index to CSIR
Publications were well advanced towards the end of 1974,
Because of prohibitive costs, this index will not be issued in
printed form but on microfiche, using the COM {computer on
microfiche) technique which has been successfully applied in
producing the third edition of Periodicals in South African
Libraries {see under Source guides elsewhere in this report).

Publicity services

In addition to liaison with the popular press {press releases, ar-
ticles for magazines, etc.) contact was maintained with the
South African Broadcasting Ceorporation both in regard to the
radio and the proposed television services. Assistance was
given to a number of producers making television programmes
on such topics as archaeolegy, lightning research and ecological
studies, where CSIR activities were featured.

Towards the end of the year production started on a documen-
tary film dealing with research on the purification and re-use of
water. This film, which is intended for showing on the public
cinema circuit, is due to be released in 1975,

Activities in the audiovisual field during 1974 were con-
centrated mainly on the production of automated slide
programmes with recorded commentary. Four of these
programmes, dealing with the CSIR in general and with specific
aspects of its work, were made for special occasions (including
the official opening of the National Research Institute for
QOceanology) and were well received. These programmes
provide an effective and comparatively inexpensive means of
conveying information for certain purposes.

Apart from publicizing the work of the CSIR, publicity efforts are
concerned with the popularization of science in general. Special
assignments include the production of the quarterly review

Scientific Progress on behalf of the Scientific Advisory Council.
During the year, two staff members were awarded the Bleksley
Miedal by the Science Writers Association of South Africa for a
selection of articles published in Seientific Progress in 1973.

Visitors, functions and exhibitions

In addition to visits by scheool groups and jocal visitors,
arrangements for visits by a large number of visitors from
abroad — including visitors from foreign governments and un-
iversities, as weli as research and industrial organizations —
were made by the central visitors office. A tour around the CSIR
campus and the city of Pretoria was aiso arranged for approx-
imately 450 delegates from overseas who attended the inter-
national Sugar Technologists Conference in Durban.

Major functions arranged during the year included the official
opening of the National Research Institute for Oceanology in
Stellenbosch and a reception in Pretoria for representatives of
the Federated Chamber of Industries.

Exhibitions were arranged at the CSIR's regional office in
Bellville (in conjunction with the inaugural meeting of the
Western Cape Regional Research Liaison Committee), at the

Sugar Milling Research Institute in Durban {in conjunction with
an international meeting of sugar technologists) and at the
Salisbury Show. These exhibitions, which depicted various
aspects of the CSIR's work, evoked considerable interest.

Conferences and symposia

Conferences, symposia and seminars arranged during the year
covered topics as widely divergent as heat exchangers, weed
killers and earth resources technology satellites. Between
Novermber 1973 and QOctober 1974 seven large-scale national
conferences were organized on behalf of or in collaboration with
other organizations, while six one-day symposia and two-day
seminars were arranged for CSIR institutes. Future conferences
being planned include three large-scale international con-
ferences to be held in 1976.

International relations

Apart from its day to day contact with science in other
countries, arising from the research activities of its institutes,
the CSIR contributes to South Africa’s role in internationai
scientific co-operation through membership of twenty-six non-
governmental international organizations, one of the most im-
portant being the International Council of Scientific Unions

(ICSU}, to which several other international scientific unions,
commissions, committees and associations are affiliated. Dur-
ing 1974 the CSIR provided the South African delegation to the
fifteenth General Assembly of 1CSU and also sponsored the
attendance of severai South African scientists at the business
meetings of other organizations of the ICSU family.

QOverseas offices

As in previous years, the CSIR’s overseas offices in Washington,
London, Colegne and Paris gave assistance to many South
African scientists travelling abroad on tours of duty. Other func-
tions of the offices are to provide assistance with the recruit-
ment of scientific and technical personnel for the CSIR and
other South African research institutions, and to facilitate the
exchange of scientific and technological information between
South Africa and other countries.

Towards the end of 1974 Dr DHR Hellwig took over from Dr
WT de Kock as head of the Cologne office, and it was announc-
ed that Mr HJ van der Merwe, head of the London office, would
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return (o South Africa to be replaced by Mr CG Hide early in
1875. The CSIR’s office in Paris moved from its old premises
into the new Embassy building at 53, Quai d'Orsay.

R & D expenditure in South Africa

The surveys of expenditure on research and development in
South Africa, undertaken on behalf of the Scientific Advisary
Council to the Prime Minister, were continued. These SLTVeys
provide valuable information for studies of R & D economics
and for the formulation of science policy.

Reports on R & D expenditure by the gevernmental sector, un-
iversities, private enterprises and the Republic as a whole dur-
ing the financial year 1969-70 were published early in 1974.
Simiiar reports for the financial years 1970-71 and 1971-72
are being prepared.

The basic definitions, conventions and classification schemes
used in the surveys were modified in the light of local and inter-
national experience. The modified framework will be used for a
survey of expenditure during the 1973-74 financial year which
has already been initiated.

During the year a sub-committee of the Committee on Research
Expenditure of the Scientific Advisory Council was formed to in-
terpret the results of R & D expenditure studies. A number of
documents were submitted to this sub-committee for dis-
cussions on criteria for interpretation of R & D expenditures and
for the determination of a R & D deffator.

Techno-economics

In the past the expertise of the Techno-economics Service of
the CSIR has been successfully applied to both techno-
economic surveys of particular branches of industrial activity
and techno-economic contract studies for government,
statutory or private bodies.

Although no detailed techno-economic surveys of specific in-
dustries were made during 1974, two projects of nationai im-
portance were started. These were a detailed survey of the ac-
cumulation and composition of litter, on behalf of the Depart-
ment of Planning and the Environment and the 'Keep South
Africa Clean” Group, in which very useful information from all
cver the country was obtained through the friendly co-operation
of the Voortrekkers, the Boy Scouts and local authorities, and a
techno-econemic study of the development and establishment
of industries in Coloured areas, undertaken for the Coloured
Development Corporation.

In view of the shortages of essential commodities, such as oit, a
background study of the probable effects of shortages of
petroleum-based and other chemicals is being undertaken.

Several techno-economic contract studies were completed for
private enterprises. One of these studies served as the founda-
tion of an extensive advertising and marketing campaign by the
sponsors of the study. Because of personnel changes and the
entry of private firms into the field of industrial market research,
cost studies and economic feasibility studies, the CSIR will in
future concentrate on long-term studies.

In accordance with the policy of asseciating techno-economic
activities as closely as possible with lsboratory research, &
Techno-economics Division was established in the National
Food Research Institute. Similar services have been in existence
for some years in the National Building Research Institute, the
National Institute for Road Research and the Timber Research
Unit. The division at the National Food Research Institute was
staffed by personnel transferred from the centrai industrial
Research and Development Group and will devote much of their
time to economic aspects of Bantu beer production. It will also

investigate techno-economics aspects of research related to
food processing and other beverages.

National scientific programmes

A number of co-operative research programmes related to
worid wide projects initiated by international scientific bodies of
which the CSIR is a member, are co-ordinated by the CSIR
through its National Scientific Programmes Division. The
current programmes are as follows:

Antarctic research: Research at Sanae, the South African base
on the Antarctic continent and on Marion and Gough Islands, is
co-ordinated by the South African Scientific Committee for An-
tarctic Research (SASCAR). There are three broad fields of
research, viz: the biological sciences, the earth sciences and
upper atmosphere physics. In addition 1o the biological
proegrammes already in progress on Marion island a start was
made with seal surveys on Gough Island during the past year. it
has also been decided to initiate a programme of marine inter~
tidal biclogy on Marion Istand.

The existing programmes in upper atmosphere physics and
earth sciences at Sanae are continuing and it was recently
decided to develop a more active programme of cartography.

SASCAR maintains close lizison with the Department of Trans-
port on whose budget provision is made for Antarctic research.

At present attention is being given to the design of a new ship
which wilt eventually replace the relief ship RSA. Special
emphasis is placed on the suitability of a ship for oceanographic
and other research and provision is made, Jnter akia, for two
long-distance helicopters which wifl operate from the ship and
which will greatly facifitate the work related to the earth
sciences programme,

Upper atmosphere physics: During the past year activities
related to the South African Upper Atmosphere Physics
Programme centred mainly around preparations for South
African participation in the International Magnetosphere Study
and the Antarctic and Southern Hemisphere Aeranomy Year,
both of which are planned for 1976-78. South African scientists
are also involved in the planning of these two programmes on
an international basis.

Meteorology: South African participation in the World At-
mospheric Research Programme has reached the stage where a

™

/
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to the International Geodynamics Project, a six-year research
programme launched in 1973 by the Inter-Union Commission
on Geodynamics of the International Council of Scientific
Unions (ICSUL In broad terms the objective of the international
programme, in which all major countries of the world are par-
ticipating, is to obtain a better insight into the dynamics and
dynamic history of the earth, with emphasis on deepseated
foundations of certain geological phenomena, such as mountain
building, continental drift and the formation of ore deposits.

The National Geodynamics Programme is planned and co-
ordinated by the South Africen Scientific Commitiee for the
International Union of Geological Sciences {SACUGS).

Teams of earth scientists from seven South African universities
and the CSIR commenced work on National Geodynamics
Programme projects during 1974. The main part of the
programme is devoted to intensive multi-disciplinary research
on a number of well-defined narrow strips of terrain crossing
the orogenic beits of the Cape, the Damara, Namaqualand-
Natal and the Limpopo. In addition, comparative geochemical
studies are being carried out on oceanic volcanic rocks and
those of the Karoo System, with a view to obtaining information
aon the processes which gave rise to the break-up of
Gondwanaland and the subsequent drift apart of the continents
of Africa, South America, Australia and Antarctica.

Environmental sciences

Research on environmental problems in inland waters,
terrestrial biology, marine pollution, solid waste and lower at-
mosphere problems is co-ordinated in a national programme.

Two large multi-disciplinary programmes involving research
scientists from a number of universities, state departments, and
institutes are underway. One is an extensive marine poliution
survey along the west, south and east coasts (both along the
shore and out to sea), in which biological and chemical
problems are being studied. The second programme involves a
study of the functioning of a bushveld savanna ecosystem in the
Transvaal and the energy flow through the system.

A successfui National Weeds Conference was organized by one
of the Working Groups dealing with terrestrial biological
problems.

Lower atmosphere, meso-meteorological problems are also be-
ing studied, for example the inversion phenomencn and the
lower atmosphere patterns at Richards Bay which will lead to
prediction of future pollution patterns after industrialization of
the area.

number of specific projects have been identified, and
arrangements are being made for co-operative participation in
the projects.

Oceanography: The South African National Committee for
Oceanographic Research (SANCOR} on which some 30
organizations in South Africa are represented, paid particular
attention to the more detailed definition of the co-operative
programmes in the three sub-disciplines, viz: marine geology
and geophysics, physical and chemical oceanography, and
marine bioloagy.

Geodynamics: The National Geodynamics Programme {essen-
tially an intensification of previously initiated research activities
in the earth sciences) constitutes the South African contribution

N
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cooperative
industrial research

FISHING INDUSTRY
RESEARCH INSTITUTE

Director - DR RJ 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 in-
dustry can become associate members of F!RI.
The total annual income of the Institute is
currently about R240 000.

The affairs of the Institute are governed by a
Board of Control representing the fishing in-
dustry, the CSIR, the Minister of Economic Af-
fairs, 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 con-
duct fundamental and applied research for the
fishing industry. This involves work on various
products and processes including chilled and
frozen white fish, saiting, smoking and drying,
frozen whole rock lobster and rock lobster tails,
canned pilchards and mackerel, fish meal and
fish oil.

The Institute also gives technical advice to the
Industry in matters concerning effluent
clarification, odour control, the testing of
packaging materials, and the purification of
processing water. Collaboration with inter-
national organizations such as the International
Association of Fish Meal Manufacturers and the
International Institute of Refrigeration ensures
that the industry continues to remain abreast of
progress in all fields of fish processing and
utilization.

Effluent treatment

Work on the purification of fish factory effluent makes heavy
demands on the Institute’s time, as does attendance of senior
staff at meetings of committees directly and indirectly con-
nected with the fishing industry.

The fish-meal factories in the Republic have changed to dry off-
loading systems or are in process of doing so. This should
eliminate the major source of pollution.

In Walvis Bay, the canning branch of the industry continues
with wet off-loading; however, the introduction of more
sophisticated dry off-loading systems is a likely development.

For the time being the construction of a pilot purification plant
has been held in abeyance and technical studies are in progress
on aerobic and anaerobic microbiological purification of ox-
idizable organic matter in the effluents. The efficiency of such
techniques in reducing the oxygen demand of the waste water
to @ minimum not attainable by physical and chemical means is
being investigated.

Better utilization of the catch

Attempts are being made to make better use of fish resources
by the preservation and digestion at sea of fish offal and of fish
which are not naormally used for human consumption and would
thus be jettisoned. As mentioned in a previous report good
progress has been made with equipment for the manufacture of
fish meal on a small scale. Further development is being han-
dled by an engineering firm. Preservation of the fish and offal
with formic and/or sulphuric acid is also being investigated. This
process has been employed for years in Scandinavia where
hydrolysed preserved material is fed to pigs. The alternative
method of hydrolysis with the help of enzymes and the drying of
the hydrolysate with the object of producing a milk replacer still
remains an attractive possibility, but preservation of the
material until it has been dried remains a problem. As spray dry-
ing must be performed on land the hydrolysate must be preserv-
ed on board ship for weeks.

The only fish species which is at present being studied in regard
to application for direct human consumption is the sand shark.
This shark has a pleasant taste but the meat is inclined to
release ammaonia, long before there is evidence of decay on ac-
count of ageing.

Quality of white fish

One of the problems faced by the white fish industry in certain
foreign markets is the development of a so-called rancid taste in
some fish fillets and blocks of minced fish. It has been confirm-
ed that the fat in hake, although present in small quantity only,
contains high proportions of the highly unsaturated C20:5,
C22:5 and C22:6 fatty acids, and is thus in theary liable to ox-
idation.

The deterioration in taste is accompanied by a change in texture
of the frozen fish. Hake that has been carelessly handled during
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freezing and preservation may have a rubbery texture when it is
cocked. The use of airtight packing gives reasonable results, but
factors other than oxidation cause deterioration. The use of per-
mitted antioxidants has little influence on the keeping qualities
of minced fish. Treatment with certain phosphates and amino
acids shows promise and is in some cases more effective than
airtight packaging. Water binding or the prevention of protein
denaturation is obviously of the greatest importance.

Paraliel with this work attempts to find objective measurements
for quality standards are proceeding so that the standard of the
raw material and the efficiency of freezing and storage can be
measurad.

Rock lobster carapace content

Certain overseas buyers of South African rock lobster prefer
whole rock lobster {i.e. not tails only} which are exported alive or
in frozen condition. In some instances the condition in which
the edible contents of the frozen product reaches the consumer
falls short of the desired quality.

Attempts to preserve the hepatopancreas and breast meat in
good condition continue, but progress has so far been han-
dicapped by the seasonal change in the keeping qualities of the
body contents. The change is obvious in terms of the
physiological condition of the rock fobster, which is actually
never static. Usually, in the frozen state, the digestive organs
seem to be satisfactory but on thawing and cooking the
proteclytic enzymes of the rock lobster’s digestive tract decom-
pose to a certain extent this tract, including the hepatopancreas
and the adjoining meat.

Cocking of frozen rock lobster, even by means of microwaves,
yields no improvement, while the starving of the lobster before
rapid freezing has little or no effect. A series of proteolytic en-
zyme inhibitors so far tested has also had no effect.

Odours and flavours

Work continues to prevent the development of taint in chickens
which receive high proportions of fish meal in their rations. It
has previously been shown that long chain highly unsaturated
acids of the neutral fats {and not the phospholipids) in fish oil,
and to a lesser degree certain amines in fish meal detrimentally
influence chicken flavour. Subsequently it was established by
means of gas chromatography that fish meal, apart from the
amines, contains certain sulphur-containing materials and car-
bonyls which may be associated with the development of taint.
The majority of the amines, ketones and aldehydes in fish meat
have in fact been identified but their contribution to the problem
has not been established.

In present investigations the accent is on the practical aspects
of the problem. 1t has been found that chickens which receive
an unusually high proportion of 20 or 10 per cent of fish meal in
their rations until they are 7 weeks old, possess a good chicken
flavour if they are then fed a ration without fish meal until they
are slaughtered 23 days later, Five per cent of fish meal in the
ration during the fast § weeks has little effect on the taste of
chicken carcasses and causes no taint, although omission of
even this low content of fish meal during their last 23 days
produces broiler chickens with still tastier carcasses. Latterly
attempts have been made to develop a feeding programme in
which the optimum use of the high quality protein of fish meal is
combined with the lowest possible effect on carcass flavour.

It has been found that oil in the meal prepared from lantern fish,
which is sporadically caught off our West Coast, has a similar
effect on the flavour of chicken carcasses to the oil in pifchards,
anchovy and mackerel {but not to white fish meal).

Evaporation control

Serious evaporation losses occur in this country where water
has to be stored for long periods, For reasons of economy and
heat balance, and because dams are used for recreation, the
continuous use of evaparation inhibitors for protective covering
of water surfaces is not practical. However, such coverings may
be of great value in emergency.

Evaporation inhibitors are usually aliphatic unbranched long
chain alcohols, which form monomolecular cxygen-permeable
films which may reduce evaporation up to 80 per cent. By
modification of chain iength and other properties attempts are
being made to obtain a material which combines effective
evaporation inhibition and good mechanical properties {film for-
mation and re-formation after fracture).

The fatty acids of fish oil have promise as a raw material. Small
scale preparations are at present on test by the Department of
Water Affairs and are furnishing promising results.

Protein quality of fish meal

Considerable time has been spent in evaluating two
microbiologicai methods for the determination of the availabie

{to the farm animal) amino acid content of fish meal. Strep-
tococcus zymogenes and Leuconostoc mesenterpides were
specifically studied with regard to their value in methionine
determination, while the protozoan Tetrahyrmena pyriformis W
was studied with the object of rating general protein quality.
After prolonged testing and checking with, among others, the
laboratories where these methods were developed, it has been
concluded that they cannot yield reliable absclute values. There
is further conclusive evidence that the ability of Tetrahymena
pyriformis W to digest feeds is limited, and that without
preliminary digestion, unreiiable results are obtained.

Consequently use is still being made of young chickens in pro-
tein evaluation, with the net protein utilization as the criterion. It
has again been demonstrated that treatment of raw fish with
excess formalin immediately before processing produces a fish
meal with a somewhat lower protein quality (for non-
ruminants). It has also been shown that the protein quality of
meal prepared from lantern fish or East Coast pilchards is not
markedly different from the meal made from West Coast
pilchards.
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Fish meal, like other sources of high quality protein of animal
origin, does not have a conspicuous deficiency of any of the
amino acids necessary for non-ruminants. Where deficiency in
lysine or sulphur containing amino acids was reported, such
deficiency could be attributed to the other constituents of the
ration. In a series of twelve experiments it has been conclusively
shown that lysine is not the first limiting amino acid for young
chickens in full fish meal. There were indications that the sul-
phur containing amino acids in meals stored for more than a
year could in some instances be the limiting amino acids, and
that glycine might be among the first in very old meals.

Lysine was the first limiting amino acid in fish meal without
soluble protein, i.e. a fish meal to which none of the liquid,
pressed from the fish together with the oil, is added back.

Protein composition is becoming increasingly important to feed
compounders who are turning their attention away from
nutritional assessments based on crude protein figures towards
a more detailed evaluation of the protein sub-units, namely, the
amino acids. Amino acids have in the past been determined by
the use of increasingly sophisticated ion exchange technigues.
However, the instrumentation is both costly and specialized. It
has been shown that suitable derivatives of amino acids can be
identified by gas chromatography, and considerable study has

Trse Fmi devotes consacterable study ta evafua&mg thé protein |
quality of fish meal. It has been shown that meals stabilized through
« the addition of an antoxidant have beitar protein qua&m than i
‘uas}ab:kkzed meat of the same. age d

been devoted to establishing this facility on a routine basis at
the Institute. This has involved investigations into the
characterizing chemistry of the individual amino acids notably
histidine, threonine, tyrosine and methionine.

The Carpenter method for determination of FDNB available
lysine, a property regarded by some in the feed-compounding
industry as a criterion of protein quality, is time-consuming
when the technique is considered as a quality control test.
Various means of shortening and streamlining the method are
under investigation. The inclusion of dimethylformamide in the
FONB reaction medium shows promise. This compound acts
catalytically to accelerate the reaction some ten times. The
hydrolysis step which takes some sixteen hours will also be
studied.

 Director - DR $G SHUTTLEWORTH

The Leather Industries Research Institute (LIRI)
is regarded as the pioneer of industrial research
for South African secondary industry. From its
early beginnings in 1935 in the Chemistry
Department of Rhodes University, the Institute
has maintained its steady growth over the past
forty years and is now spending some R250 000
per annum to serve industries with an output of
about 400 times this figure. A feature of LIRI's
work has been the balance maintained between
fundamental research and the application of
science to the everyday problems of the in-
dustries served. The high rate of technology
transfer achieved has been due to the close per-
sonal contact maintained with its many sub-
scribers and the frequency of factory floor con-
tacts between research staff and production
managers.

LIRI is governed by a Board of Directors, con-
sisting of nominees from the CSIR, the Depart-
ment of Agriculture and Rhodes University with
five members elected annually by the sub-
scribers. A Research Advisory Council provides
general guidance and is served by seven research
committees covering the various groups of sub-
scribers and their manufacturing areas.

Protein research

The programme of fundamental research into the structure and
properties of collagen exposed to various aqueous media is
basic to the hide, skin and tanning industries. Apart from this,
collagen is a subject of world research activity because it is a
major structural protein in skin, bone, dentine, tendon, cartilage
and connective tissue. The main structural features of the
collagen molecule are well-established and attention is being
focused on higher structures, namely the organization of the
molecules into fibrils and then into tissue. These aspects are
relevant to leather technology.

Hides and skins

The current awareness of industrial pollution has focused atten-
tion on the effluent produced by the traditional method for
preserving hides and skins, namely salting, and new technigues
of preservation are being studied. These include the use of an-
tiseptics and no salt, and reduced amounts of salt at low pH.

The part-processing of hides and skins to the wet blue stage, to
eliminate the need for curing, is also being investigated. This
type of raw material raises new problems with fungal growth.
This work has opened up a whole new field of study on the
microbiology of hide bacteria, with emphasis on halotolerant
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and halophobic collagenclytic bacteria and the collagenase en-
zymes which they produce. These enzymes are responsible for
reducing the quality and economic velue of hides and skins.

Computer services

Special grants from the Livestock and Meat Industries Centrol
Board and the CSIR have enabled the Institute to purchase a
Hewlett-Packard mini~-computer. This is being used for rapid in-
depth analysis of raw experimental data, such as the statistical
anailysis of factorial-designed experiments, analysis of variance,
curve fitting, and the statistical analysis of the physical and
chemical test data of various types of leather.

Wattle-based adhesives

The fundamental research work on the structure and chemical
properties of the tannins contained in the extracts of wattle and
related species has enabled LIRI 1o play a vital role in rescuing
this important exporting industry from declining world markets
due to synthetic substitutes for outersole leather.

In particular, this work has enabled four successful adhesives 1o
be developed for the timber and cardboard container industries.
This has been particularly opportune in view of the shortages
and price increases of phenols and resorcinol, and there is
world-wide interest in these products. Recent further work
points to new methods which might expand the potential even
more. Increasingly important tonnages of wattle extract used
for timber adhesives are giving fresh confidence to the wattle
growers,

Seif-contained tanning processes

The Liritan no-effluent sole leather process, which has had wide
overseas application, and has boosted the sales of wattie ex-
tract, has inspired LIRI to study methods of process modifica-
tion to eliminate the other intractable chemicals in tannery
effluent. Methods of recycling chrome tanning liquors have
already been taken up by several South African tanneries and
are showing worthwhile cost savings in chrome, besides solving
an effluent problem.

The use of high percentages of lime in the unhairing process
creates serious problems both in liguid and solid waste disposal,
and by a combination of reduced lime usage plus partial
recycling, methods have been evolved which will ease the
problem of effluent treatment and disposai.

A new technigue developed by LIRi of dyeing leather by means
of foams instead of water solutions, eliminates most of the
spent dyestuff. This is being tried on a large scale and seems
very promising.

Structures of chrome tanning compounds

Using a combination of the latest physico-chemical techniques,
LIRl has unravelled the problem of the complex mixture of
chromium compounds in chrome tanning solutions. This is a
major step forward in the understanding of the mechanism of
chrome tanning and should lead to improved tanning
technology.

Environmental research section

On the initiative of the South African tanning industry, the
various industries related to leather have held several meetings

with representatives of the relevant Government Departments
with a view to setting up an Environmental Research Section of
LIRl with special finance.

Industries such as hides and skins, felimongering and tanning,
throughout the world are facing increasing stringency in the
acceptance of their liquid and solid wastes into the en-
vironment, and this is creating a demand for semi-processed or
fully processed leather instead of the raw material. This
provides an important opportunity for South Africa to expand its
exports of raw hides and skins, provided that the effluent
problems can be handled.

Footwear adhesives

In modern footwear manufacture adhesives rather than nails
and threads are used for joining scole to upper. LIRI is carrying
out a thorough investigation of modern adhesives and their
application, with a view to reducing failures which are expen-
sive both in money and goodwill.
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Troubleshooting

The footwear industry uses an increasing flood of new
materials, These, combined with new manufacturing techniques
and fashion trends, cause problems and shoe returns. LIR| deals
with more than 1 000 problems each year submitted by its sub-
scribers, and solves these both in the laboratory and during fre-
quent factory visits.

Training

LIRI is responsible for the training of executive and technical
staff as well as operatives in the hides and skins, tanning and
footwear industries. This follows the Continental system where
industrial research and training are operated by the same
organization, and has the dual advantage of constantly up-
dating the teaching while providing a recruiting link between
university and industry. LIRI courses have been adopted by 23
overseas countries.

A carner of the msm»scale fasznsw at LIRI used for ‘research and
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The Sugar Milling Research Institute (SMRI) is
the central scientific organization for research
into the manufacturing 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 are:

@ Research: Study of the fundamental aspects
of processes such as milling, diffusion, juice
clarification, crystallization of sugar and the
utilization of by-products, the raising of steam
and power and engineering aspects of the
design and performance of mills, carriers,
evaporators and vacuum pans.

® Service: Advisory work, troubleshooting,
analysis of sugar — particularly sugar for ex-
port — and statistical compilation of
manufacturing data for the sugar industry.

@® Training: A three-year full-time course in
sugar technology 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 sugarcane growers have their own research
station at Mount Edgecombe, Natal, where the
cultivation of sugar is studied.)

Cane preparation

With an increasing appreciation of the importance of cane
preparation for mill extraction a survey of the existing plant in-
stallations was carried out with the intention of determining op-
timum values for installed power for good preparation. It was
assumed that shredded cane having 85 to 90 Preparation Index
(PI) could be regarded as well prepared.

When the ten factories reporting Pl of 85 to 30 were listed
in order of installed power it was found that the range covered
was from 85 kW per ton of fibre per hour to 46 kW per ton
of fibre per hour. It would appear therefore that to achieve the
same result, some plants had nearly double the power installed
by others. This led to an investigation of the type of plant in-
stalled, to the measurement of the Pl after knifing and to a sur-
vey of distribution of power between shredder and knives.

It was found, for example, that the overhead anvil plate in-
stallations working in conjunction with reversed knives produc-
ed excellent Pl's. This system appears to be an efficient prepara-
tion device. The installation of heavier shredder hammers and
massive shredder drives by some factories has undoubtedly
given good results.

It would appear, therefore, that provided cane knives and
shredder installations are correctly designed, and fed with a
continuous stream of cane, 50 kW per ton of fibre per hour can
provide Pl of 85 to 90. Constant attention to hardfacing of
knives and shredder hammer edges, to input power and to anvil
settings is required, however, if consistently high Pl's are to be
achieved.

Juice clarification

Further juice clarification tests were conducted on an ex-

perimental trayless clarifier. This work was mainly aimed at /
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determining the operating limits of the clarifier and the extent to
which the improved clear juice guality was due to the use of
flocculants, By operating the tonventional Rapidorr at rated
capacity and at comparable flocculant levels, a juice of similar
quality was obtained but with a fourfold increase in retention
time over the trayless clarifier. By varying the pH level of the
limed feed to both clarifiers, the importance of adeguate pH
control for good quality juice from ‘'fast’ clasifiers was
demonstrated. The maximum throughput cbtained gave a juice
retention of only 21,4 minutes, the limiting factor being the size
of the feed valve. Indications are that this clarifier could
probably operate at higher rates of throughput than those which
have been used so far.

During the course of the 1873 season, a new pilot-plant clarifier
was constructed and erected in collaboration with the manufac-
turers. Designed to be a short retention or fast clarifier, it con-
sists basically of a rectangular tank surmounted by a bank of in-
clined settling tube modules. A primary separation of the floc-
culated mud and juice occurs in the tank below these modules,
the final separation being achieved by the passage of the juice
up the tubes.

Initial test runs have confirmed the ability of this clarifier to
operate with a retention time of approximately 3C minutes and
work is at present in progress to optimize its performance with
respect to juice quality and throughput

Filtering quality of raw sugar

The deleterious influence of starch on the refinability of raw
sugar was demonstrated by measuring the effect of starch on
the filtration behaviour of raw sugar processed by iaboratory
carbonatation. The high negative correlation between starch
content andg carbonatation filterability is indicative of an excep-
tional relationship between starch and calcium carbonate
crystallisation. A detailed analysis of the mechanism of this
inter-action has revealed that starch does not perform as a
single entity but rather in the form of its two major components,
viz. amylopectin and amylose.

Amylopectin is found to be dispersed predominantly within the
hody of the carbonate lattice. This behaviour is interpreted in
terms of the special charge characteristics of the molecule.

Moreover, in this fixed position the influence of the absorbed
molecule on the crystal surface properties is limited: the result
is that amylopectin is not instrumental in causing excessive
filtration difficulties.

Amylose is certainly capabie of causing poor filterability. lis ac-
tivity stems from weakly bonded absorption onto the crystal
surface during the course of the reaction. Some of this amylose
is incorporated into the growing crystal but mainly it ac-
cumulates on the surface, often in such guantities as to alter
completely the crystal surface characteristics. The action of
amylose as & protective colloid prevents the formation of
aggtomerates, the presence of which are essential for satisfac-
tory filterability. This is seen very clearly on examining electron
phetomicrographs of precipitates in which the amylose content
varies widely. In case of a high starch raw sugar most particles
consist of only two or three crystals which have grown together.
In contrast, the precipitate derived from a low starch raw sugar
consists of large well-formed agglomerates.

Absorbed amylose also appears to have the propensity to
reduce the surface charge of the precipitate, as shown by
microelectrophoresis results. This probably causes the interpar-
ticle repulsion charge to decrease significantly which in turn
would create a drop in filtering rate. It is concluded that
amylose has an influence which far outweighs that of
amylopectin on the carbonatation filterability of raw sugar.

Water pollution

The pilot plant for biological filtration has been operating con-
tinuously on a synthetic effluent made by mixing molasses,
sugar and water.

Three sets of filters operated as control experiment and were
fed with synthetic effluent only. The three other sets of filters
operated on an effiuent to which nitrogen and phosphorus had
been added in the ratio COD:N:P::100:2,0:0,4. This ratio had
been found to be the optimum in earlier experiments on an ac-
tivated sludge process.

Originally the COD of the feed to the filters was kept at approx-
imately 3 000 mg/l. The rapid filters were operating at 9 I/h,
while the secondary gravel filters worked at 2 l/h. For both
primary and secondary filters the ratio of recycled liquid to
forward feed was 3 to 1.

In the contrel experiment approximately 35 per cent of the COD
was removed in the high rate filters, while the totai decrease in
COD was 65 to 70 per cent. The filters, which were fed with
nitrogen and phosphorus enriched effluent decreased the COD
in the primary filters by 45 to 50 per cent while the overall
reduction in COD was 90 to 25 per cent.

In subsequent experiments the COD of the feed 1o the filters
was increased to 5 000 mg/l, still a comparatively low load,
and essentially the same COD removal was obtained. However,
additional analyses showed that free and saline ammonia
dropped from approximately 10 mg/l nitrogen in the feed to
zero in the final effluent. This indicates that the organic load
cannot be increased further unless the nitrogen content in the
feed solution is increased.
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T
- RESEARCH INSTITUTE

Director - DR D A WILLIAMS-WYNN

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

However, the closure of SAPRI with effect from
1975 and the transfer of the assets to the
University of Natal means that the Institute will
cease to be one of the CSIR sponsored industrial
research institutes and the report that follows
relates to the final year of operation of the
Institute.

Part of the Institute’s work was the investigation
of paint manufacturing problems and the study of
the failure and improvement of protective
coatings used in South Africa’s rigorous climatic
conditions. Since paint is a generic term for a
wide variety of formulated products derived from
a considerable number of raw materials, both
organic and inorganic, paint research involves
the investigation of a wide spectrum of chemical
and physical phenomena. Long-term studies
were initiated by a Research Advisory Panel
which included representatives of member firms,
the University of Natal, the Corrosion Research
Division of the National Chemical Research
Laboratory and the Organic Materials Division of
the National Building Research Institute.

The Institute undertook research into analytical
methods and did specialized analyses,
particularly where these involved using
apparatus, the cost of which would be
uneconomical for individual members. A well-
stocked library was available to subscribers, and
technical reports and abstracts of published
papers in the surface-coating field were issued.

Facilities were provided for outside accelerated
weathering studies of paint films, and a sea raft
was maintained for assessing the effectiveness
of marine paints and anti-fouling compositions.
All were available for testing members’ products.

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

Agar-plate test for fungicide evaluation

Film formation and degradation of mature paint films

A study was in progress of the autoxidation of hydrocarbons,
and the influence of metal catalysts and various anti-oxidants
on the oxidative drying of paint films. This included an
investigation of the effect of modification of present curing
mechanisms, including radiation curing, in diminishing the
degradative reactions in the life of a paint film. This work is to
be continued by the University of Natal.

Assessment of fungicides

The laboratory evaluation of a selection of fungicides and
bactericides for use in emulsion paints was pursued, although
the use of a tropical test cabinet has given unreliable results.
Evaluation of the more promising materials in copolymer
emulsion paints applied to asbestos cement panels, had
commenced at two exterior exposure sites in Durban.

Anti-corrosive coatings

Low-toxicity anti-corrosive pigments have been incorporated
into primer paints and exposure tests were conducted to
compare their effectiveness relative to conventional coatings
containing pigments such as zinc chromate or red lead.

Accelerated testing in the salt spray has not correlated very well
with natural exterior exposure of primer coats applied to steel,
many of which stood up very well. The Durban atmosphere,
which is classed as marine-industrial, is ideally suited to
exposure testing of this kind.

Pollution

The public is becoming increasingly conscious of the harmful
effect of poisonous waste materials on the environment and
there is a demand for safer products. The studies of the
replacement of toxic materials in paints mentioned above is a
means to this end, and air pollution also received attention. The
paint industry is mainly concerned with solvent emissions, and
the photochemical reactions of these and other organic
compounds vented to the atmosphere were reviewed.

Epoxy tar and intercoat adhesion failures

Delamination of multi-coat epoxy tar coatings is sometimes
inexplicably frequent, and it was thought that the fault could be
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attributed in part to a water-soluble reaction product {(car-
bamate) formed between the amine curing agent and carbon
dioxide in the air. However, results from an experiment design-
ed to test this did not support the theory.

A contributory cause is undoubtedly the guality of the tar used
in compounding the coating material since poor performance
may be linked with incipient incompatibility which was noted in
sSome cases.

Raw materials of local origin

Wattle extract, sugar and cashew nut shell fiquid are available
locally and a review of the literature and a survey of their
potential as paint raw materials was made. Certain derivatives
are undoubtedly of interest and may supplement materials in
short supply.

Analyses and identification of paint products

Scientific instrumentation and test equipment is constantly
being updated and the sophisticated apparatus available at
SAPRI enabled the Institute to identify and determine most of
the raw materials and products of the paint industry. Moreover,
the close association with the University of Natal meant that
expensive equipment such as nuclear magnetic resonance,
mass spectrometry and electron microscopy, and also computer
facilities were available.

f

PARLIAMENT
MINISTER OF PLANMING AND THE ENVIRONMENT
COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH

PRESIDENT AND EXECUTIVE

N\l
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BALANCE SHEET

as at 31 March 1974

State No. 1

Council for Scientific and Industrial Research

General Fund Building Fund 1974 1973
R R R R
ACCUMULATED FUND
Balance — 31.3.73 27 909 347,53 17 957 919,68 50157 714,01 45 867 267
Inter-fund transfers {—1390 000,00 390 000,00
SUB-TOTAL . 27 519 347,63 18 347 919,68
CAPITAL RECEIPTS
Parliamentary Grants:
CSIR . 1 315 200,00 1 000 000,00
Grants 65 900,00
Contributions:
CSIR 14 040,00
Grants 450,00
Interest e 178 908,23
Sale of assets written off:
CSIR . 75 627,63 2 620,72
Grants - 1 200,00
Investigations and services 748 761,77 221 747 A2
SUB-TOTAL 222117940 1403 276,37
ADD
Excess income 1307 162,38
Physical assets acquired (-} 128197
3527 059,81
LESS
Physical assets relinquished 35 365,03
Cost of assets written off:
CSIR . 581 209,50
Grants 23 314,79
SUB-TOTAL 288717043 1403 276,37
TOTAL 30 406 517,96 19 751 196,05 50 157 71¢,01' 45 867 267
Current liabilities
Advances for investigations
and services £ 171912716 999 258
Sundry creditors and
credit balances 1 699 864 54 1 604 635
TOTAL R3 418 991,70 2603 893
GRAND TOTAL R53 576 705,71 48 471 160

Notes:

* Contractual obligations against the General and

Building Fund as at 31st March 1974 were R1 876 856
and R2 310 573 respectively

(Sgd.}

Cwv.d.M. Brink, President

d Value of assets transferred: To: Medical Research Council
R35 365,03; Desert Ecological Research Unit R3 805,56 (Sad .}
{adjustment of amount on 1970/71 Statement No. 1);
From: Port Elizabeth University R2 523,59

J.D.van Zy|, Actg. Secretary/T reasurer

PRETORIA 5.8.1974
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1973/1974

Nett Additions

Grants CSIR Written off Phys. assets 1974 1973
& o = transfﬁrred d B -

FIXED ASSETS (at cost)
Land and buildings 1214498,12 18 487 546 47 17 273 048

SUB-TOTAL . 1214 498,12 18487 546,47 17 273048
Laboratory and workshop

equipment 120986,31 252785350 48370457(—) [33435,15(—) 23373301,62 21239078

| 252359(+)

Furniture, fittings and

office equipment 154,00 173953,86 12 088,58(—) 548,25(—) 1566 506,23 1405035
Vehicles and cycles 225,00 164 256,98 101 980,97(—) 3 805,56(—) 944 458 54 885 763
Books and journals 732,13 154 528 86 810,23{(-) 1418 956,55 1 264 506
Prefabricated structures 4 942 56 5940,00(—) 1 381,63(-) 14 603,01 16 982
Shares in S.A. Inventions

Development Corporation . 200 000,00 200 000
Stores stock 71 374 91 562 551,75 491 177

SUB-TOTAL. 12209744 3096910,67 604524,35(—) 36647,00(—) 28080377,70 25502 541

TOTAL 122097,44 4311408,79 604524,35(—) 36647,00(—) 46567924,17 42775589
Current assets
Saleable stock Nl 57 506,74 68 410
Sundry debtors and debit

balances Wl 204555582 1444625
Advances and deposits:
Research grants . 510 029,28
Other 735 126,55 1245 155,83 805 741
Investments 2759165,13 3167947
Cash:

At S.A. Reserve Bank 858 152,51

At other banks . 27 000,00

Petty cash imprests 16 245 51 901 398,02 208 848

TOTAL 7008 781,54 5 695 571

GRAND TOTAL 53576 705,71 48 471 160

The above Balance Sheet has been audited in accordance with the provisions
of section 56 of the Exchequer and Audit Act, No. 23 of 19586, as read with
section 14(1) of the Scientific Research 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.

CAPE TOWN
14.10.1974

(Sgd.) F.G.Barrie
Controller and Auditor-General
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OPERATING ACCOUNT

for the year ended 31 March 1974

Statement No. 2

Council for Scientific and Industrial Research

1973/74
Expenditure Grants CSIR Total 1972/73
R R R R

Salaries, wages and allowances 96 914,71 19 331 427,22 19 428 341,93 16 224 861
Consumable stores and services 5 551,11 7 383 688,16 7 389 239,27 6094 114
Subsistence and transport . 13 547,90 1061 275,44 1074 823,34 933 570
General expenses . . . . . . 2 600,96 2 396 154,75 2 398 755,71 2 231647
Subsidies: Research by industry 381 885,69 381 885,69 356 418
Grants 1168 195,28 1168 195,28 990 371

SUB-TOTAL 1 286 809,96 30 554 431,26 31841 241,22 26 830 981
LESS:

Income for internal services 733,03 3522 859,39 35623592,42 3119852

SUB-TOTAL 1286 076,93 27031 57187 28 317 648,80 23711129
Balance transferred to accumulated fund 1 850,41 1305 311,97 1 307 162,38 868 492

TOTAL . R1 287 927,34 28 336 883,84 29624 811,18 24579 621
PRETORIA (Sgd.) Cv.d.M Brink, President
5.8.1974
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1973/74

Income Grants CSIR Total 1972/73
R R R R
Parliamentary grant . 1 266 100,00 15 021 650,00 16 287 750,00 13 709 200
Investigations and services . . 12 657 302,98 12 657 302,98 9 985 660
Contributions to CSIR projects . 19 750,00 514 140,66 533 890,66 661 204
Publications 2077,34 28 801,00 30878,34 21886
Sundry . 114 989,20 114 989,20 201 671
TOTAL . 1287 927,34 28 336 883,84 29624811,18 24579 621
(Sgd.) J.D.van Zyl, Actg. Secretary/Treasurer
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CSIR BUDGET

1974/75

Statement No. 3

A, OPERATING EXPENDITURE

ACTIVITIES EXPENDITURE FUNDS
Direct Awards Amount Parlia- Recoverable
running and internally mentary expendi-
Salaries expenses subsidies recovered Total grant ture
R R R R R R R
CSIR laboratories
and departments 22718 935 14 043 885 3784 729 32978 091 17 220 400 15 757 691
Grants and subsidies 208 015 231 727 2 397 402 95 444 2741 700 2 502 850 238 850
Total . 22 926 950 14 275612 2 397 402 3880173 35719 791 19723 260 15 996 541
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-
ries and
departments ., . 124115 2351665 126800 320 50 000 1190 000 3842800 2848 200 994 600
Grants to univer-
sities etc. . 15900 900 16 800 16 800
Total . . 124115 2367 465 127 700 320 50 000 1 190 000 3859600 2865000 994 600
GRAND TOTALS A &B 39579391 22588250 16991 141
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selected publications

National Chemical Research
Laboratory

Brink, A.J. & Jordaan, A. Synthesis of
branched-chain sugars by reaction of glycosu-
loses with @-metalated isocyanocacetic esters.
Carbohydr. Res., vol.34,1974,p. 1.

Bull, J.R., Hodgkinson, A.J. & Tuinman, A.
Steroidal analogues of unnatural configuration
— IX. NMR spectroscopy and conformational
analysis of 9f, 10a- and 10a-pregnanes derived
from the cucurbitacins. Tetrahedron, vol.29,
1973, p. 2415,

Carman, P.C. Transition state theory for dif-
fusion coefficients in multicomponent liquids.
Ind. & Eng. Chem. Fundam., vol. 12,1973,
p.484.

Chalmers, A.A. & Pachler, K.G.R. Contact
and pseudo-contact lanthanide-induced shifts
in the nuclear magnetic resonance spectrum
of quinoline. J. Chem. Soc.,Perkin Trans. 1,
1974, p. 748.

Costello, J.A. Cathodic depolarization by
sulphatereducing bacteria. S. Afr. J. Sci.,
vol. 7Q, 1974, p. 202.

De Waal, D.J.A. & Robb,W. Kineticand
mechanistic study of the reactions of
palladium{ll} chlorocomplexes with ethylene-

diamine in aqueous acid medium. [nt.J, Chem.

Kinet., vol.6,no. 3, 1974, p. 309.

Joubert, F.J. Snake venom toxins. The
amino acid sequence of two toxins from
Ophiophagus hannah (King cobra) venom.
Biochim, Biophys. Acta, vol.317,1973, p.85.

Kistner, A. & Kotze, JP. Enzymes of inter-
mediary metabolism of Butyrivibrio fibrisolvens
and Ruminococcus albus grown under glucose
limitation. Can. J. Micrebiol., vol. 19,1973,
p.1119.

Kotze, J.P. & Kistner, A. Variations in enzyme
activities of Butyrivibrio fibrisolvens and
Ruminococcus albus grown in continuous cul-
ture. Can.J. Microbiol., vol. 20,1974,
p.861.

Laing, M., Reimann, R. & Singleton, E. The
structure of dinitrosyl di{phenyl-dimethoxy-
phosphine} manganese (I} chloride,

[Mn(NO)2 (P{OMel2Ph)2CI]; three independent
determinations. /norg. & Nucl. Chem. Lett.,
vol. 10, 1974, p. 557.

Louw, W.). & Robb, W. Kinetics and
mechanisms of reactions of gold{I11) complexes.
V. Substitution reactions by methyl substi-
tuted ethylenediamines in tetrachloraurate{lll).
Inorg. Chim. Acta, vol. 8,1974,p. 253.

Pachler, K.G.R. & Wessels, P.L. Communi-
cations. Selective population inversion (SPI1}.
A pulsed double resonance method in FT NMR
spectroscopy equivalent to INDOR. J. Magn.
Reson., vol. 12, 1973, p. 337.

Roché, C., Albertyn, H., Van Gylswyk, N.O.
& Kistner, A. The growth response of cellulo-
lytic acetate-utilizing and acetate-producing
butyrivibrios to volatile fatty acids and other
nutrients. J. Gen. Microbiol., vol.78, 1973,
p.2563.

Strelow, F W.E., Victor, A H, & Weinert, CHSW.
Separation of copper(Il) from uranium{V |} and
many other elements by cation-exchange
chromatography in acetone-hydrobromic acid
media. Anal. Chim. Acta, vol.69,1974,

p. 105.

Strewlow, F W.E., Weinert, CHSW. & Van
der Walt, T.N. Separation of lithium from
sodium, beryllium and other elements by
cation-exchange chromatography in nitric
acid-methanol. Anal. Chim. Acta, vol.71,
1974, p. 123.

Stroud, SW., Hoog, J.M.C. & Bieler, E.U.

A simple method for the extraction and puri-
fication of human growth hormone and its
assay by paper chromatography. J. Clin.
Endocr. Metab., vol.37,1973, p. 860.

Swart, LS. & Parris, D. Periodicity in high
sulphur proteins from wool. MNature, vol.249,
1974, p. 580.

Viljoen, C.C. & Botes, D.P. Snake venom
toxins. The purification and amino acid
sequence of toxin TA2 from Dendroaspis
angusticeps venom. J. Biol. Chem., vol. 249,
1974, p. 366.
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Vieggaar, R ., Steyn, P.S. & Nagel, DW.
Constitution and absolute configuration of
austdiol, the main toxic metabolite from
Aspergillus ustus. J. Chem. Soc., Perkin Trans.
/, 1974, p.45.

Watson, T.G., Daiber, K.H. & Novellie, L.
Extraction of a salt-insoluble G-glucosidase from
Sorghum vulgare grain. Phytochem., vol. 13,
1974, p.901.

Watson, T.G. & Novellie, L. Extraction of
Sorghum vulgare and Hordeum viilgare
a-glucosidase. Phytochem., vol. 13,1974,
p-1037.

National Physical Research
Laboratory

Gough, D.1.¥ De Beer, J.H. & Van Zijl, JS.V.
A magnetometer array study in Southern
Africa. Geophys. J. R. Astron. Soc., vol. 34,
1973, p.421.

Held, G. Ten years of hail observations in the
Pretoria-Witwatersrand area. J. Rech. Atmos.,
vol.7,1973, p. 185.

Hengstberger, F. & Kok, CJ. Numerical
integration methods for the computation of
CIE chromaticity coordinates. Opt. Soc. Am.,
J., vol. 62,1972, p. 1235.

Jackson, P.F .S. & Strasheim, A. Mass spec-
trographic analysis of geological samples using
the low voltage discharge source. Anal.,

vol. 99, Jan 1974, p. 26.

Joffe, L. A criterion for the use of linear
regression analysis in the determination of low
values of absorption coefficient using the im-
pedance tube method. App/. Acoust.,
vol.7,1874,p. 2.

Koen, J.G., Res, M.A., Hasson, V., Schneider, W.,
& Fink, W. Concentration dependence of the
decay time of excited-state absorption in

erbium silicate glass. J. Phys., D., vol.6,

1973, p. 1128.

Le Roux, J.H.* Smith, R.D.F., Turner, R.

& Weidema, O. Fischer-Tropsch waxes.

Vil. The thermal conductivity of hard waxes.
J. Appl. Chem. Biotechnol., vol.24,1974,
p-81.



McDowell, WM., Van Rooyen, E., Dicks, L.
& Boettcher, AJ. Considerations for the
design and evaluation of objective lenses for
low light level applications. In: SPIE Proc.,
vol. 39,1973, p. 17.

Neirinckx,R.D. & Smit, J.A.* The labelling of
of lymphocytes with At-211 and its applica-
tion in transplantation. In: Proc. IAEA Conf.
New Dev. Radiopharm. & Labelled Compd.,
Copenhagen, 1973, (IAEA, Vienna, 1973),
P17,

Nolte, M.J. & Gafner, G. The crystal struc-
ture of bis{tri-methylphasphite) tetraphenyl-
boronrhodium (I). Acta Crystallogr.,

vol. B30, 1974, p. 738.

Richter, PW. & Pistorius, CW.F.T. Crystal-
lographic data for KCN (1| at 1009C, 30 kbar.
Acta Crystallogr., vol.B?28,1972,p. 3105.

Roos, D.v.d S. & Broodryk, SW.* Druppel-
groottes in plaagbestryding. Tegniken,
val. 22, 1873, p. 27,

Scott, R.H., Fassel, V.A.*Kniseley, R.N.* &
Nixon, D.E.* Inductively coupled plasma
optical emission analytical spectrometry: A
compact facility for trace analysis of solutions.
Anal. Chem., vol.46, 1974, p. 75.

Smith, H.J. Metal ion injection into metals:
|. Trapped amounts, sputtering coefficients
and the sputtering mode! of saturation.
Radiat. Eff., vol. 18, 1973, p. b5.

Talma, AS., Vogel, J.C. & Partridge, T.C.*
|sotopic contents of some Transvaal speleo-
thems and their palaesoclimatic significance.
S. Afr. J. Sci., vol. 70,1974, p. 135.

Tuma, W., & Van der Hoeven, C.J. Control of
mirror position in a high precision interferometer
J. Phys., E., vol. 86,1973, p. 169.

National Research Institute for
Mathematical Sciences
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Prenter, P.M. A brief survey of splines and
variational methods. CSIR Spec. Rep. WISK
134, Pretoria, Feb. 1974, 77 p.

Rasel, Rudolf. On the kernel of the aero-
dynamical flutter integral equation. CSIR
Spec. Rep. WISK 145, Pretoria, June 1974,
36 p.
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Rudolf, E. Performance measurement at the
CSIR IBM 360/65: large core storage activity.
CSIR Spec. Rep. WISK 139, Pretoria, April
1974, 7 p.

Van der Walt, A. Oor n evolusieprobleem met
gekoppelde randwaardes in nie-silindriese
gebiede. CSIR Spec. Rep. WISK 142, Pretoria,
April 1974, 99 p.

Van der Watt, J.J.* Kotzé, J.P.F Kempff,P.S.}
Du Plessis, J.P.* & Laubscher, N.F. Aortic
intimal lesions and serum lipods in wild
baboons. J. Med. Primatal., vol.2,1973,
pp. 25-38.

Versluis, E.E.* Groothof, G.* Laubscher, N.F.
& Du Plessis, J.P.* Results of a dietary survey
of White men between the ages of eighteen and
retirement. S.Afr. Med. J., vol.47,n0.45,
Aug. 1973, pp. 1495-1497.

Weilenmann, Jiirg. Continuity properties of
fractional powers and solutions of differential
equations in Banach spaces. CSIR Spec.
Rep. WISK 130, Pretoria, Nov. 1973, 163 p.
+ix.

South African Astronomical
Observatory

Andrews, P.J., Glass, |.S. & Hawarden, T.G.
Photometry of AP Liband PKS 0521-36.

R. Astron. Soc., Mon. Notes, vol. 168, 1974,
i 7P

Balona, L.A. Equivalent widths and rotational
velocities of Southern Early-type stars.
R. Astron. Sec., Mem. 1974.
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mental engineering. Paper presented at the
congress of the Conseil International du
Bdtiment, Budapest, Oct. 1974.
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in a market economy. Paper presented at the
congress of the Conseil International du
Batiment, Budapest, Oct. 1974.

Webb, T.L. & Evenwel, J.K. High density
housing. Public Works, Transp. & Constr.,
Aug. 1974, pp. 17-26.

National Food Research
Institute and Microbiology
Research Group

Ackerman, L.G.J. & Van Wyk,P.J. Die be-
reiding van pirasienglukosiede uitgaande van
diketopiperasien. S. Afr. Chem. Inst., J.,
vol. 27, no. 1, 1974, pp. 1-3.

Arndt, R.R., Holzapfel, CW., Ferreira, N.P.

& Marsh, J.J. The structure and biogenesis of
desoxyverrucarin E, a metabolite of
Eupenicillium hirayame. Phytochem., vol.13,
1974, pp. 1865-1870.

Ballschmieter, H.M.B. & Dercksen, AW. Uber
Inhaltsstoffe des Bantubieraromas. Chem.
Mikrobiol. Technol. Lebensm., vol.3, 1974,
pp. 85-88.

Charyan, M., Van Wyk, P.J., Richardson, T.

& Olson,N.F. Fluidized bed coagulation of
skim milk. Paper presented at 69th annual
meeting of the American Dairy Science Associa-
tion, University of Guelph, Ontario, Canada,
23-26 June 1974.

Dreyer, J.J. & Van Niekerk, P.J. Growth-sup-
pressing and related effects on rats of unextracted
and ethanol-extracted grains of certain sorghum
cultivars. S. Afr. Med. d., vol. 47, no. 27,

1974, pp. 1691-1696.

Du Bruyn, DB. & Liebenberg, Nv.dW. The
role of globule leucocytes in the initiation of
nephrocalcinosis in the baboon (Papio ursinus).
S. Afr. J. Sci., val.70,n0.8, 1974, pp. 249-251.

Du Plessis, LM. & Vladar,S. Isolation and
identification of G-eleostearic acid in the
kernels of sand-apple (Parinari capense Harv.)
and mobola plum (P. curatellifolia Planch,

ex Benth. sens. Lat.). S. Afr. J. Sci., vol.70,
no.6,June 1974, p. 183.

Du Plessis, J.P., Witmann, W., Groothof, G.,
Laubscher, N.F., De Villiers, R., Louw, M.E.J.,
Alberts, A., Kruger, H, & Van Twisk, P.

Effect of enrichment of maize meal with
nicatinic acid and riboflavin upon the vitamin
on protein nutritional status of young school-
going and pre-school children. S. Afr. Med. J.,
vol. 48, no. 39, 4 Aug. 1974, pp. 1641-1649.

Findlay, G H., Albrecht, C.F. & Liebenberg,
N.v.dW. Formation and maintenance of the
supranuclear cap in the human epidermal cell.
Electron Microsc. Soc. South. Afr., Proc.,
vol.3, 1973, pp. 57-68.

Kotzé, J.P. Wat weet ons van vitamien C?
Scientiae, vol. 15,1974, pp. 2-8.

Luterek,J. Moisture loss of raw meat in a
cold store. S. Afr.J. Sci., vol.70,n0.3,
March 1974, pp. 76-77.
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Steenkamp, D .., Schabort, J.C., Holzapfel, C.W.
& Ferreira, N.P. The role of essential histidines
in the mechanism of catalysis of the flavoenzyme,
B-cyclopiazanate oxidocyclase. Bjochim. &
Biophys. Acta, vol.358, 1974, pp. 126-143.

Theron, J.J., Boekkooi, S. & Liebenberg,
N.w.dW. Ultrastructural studies of calcium
mobilization in heart muscle mitochondria.
S. Afr. J. Sci., vol. 70, pp. 279-281.

Van der Walt, J.P. & Johannsen, E. Ascospores
in the type species of the genus Torulopsis.
Antonie van Leeuwenhoek, vol.40, 1974,

pp. 281-283.

Van der Walt, J.P. & Johannsen, E. Ascospores
in Torulopsis dattila (Kluyver) Lodder.
Antonie van Leeuwenhoek, vol.40, 1974,

pp. 275-279.

Van der Walt, J.P. & Johannsen, E. The
dangeardien and its significance in the taxonomy
of the ascomycetous yeasts. Antonie van
Leeuwenhoek, vol.40,1974, pp. 185-192.

Van der Walt, J.P. & Johannsen, E. The
perfect state of Torwiopsis magnoliae.
Antonie van Leeuwenhoek, vol. 39, 1973,
pp. 635647.

Van der Walt, J.P., Johannsen, E. & Lieben-
berg, N.v.d W. Cell-wall structure, mitosis
and urease activity in Torulopsis species of
high GC content. Antonie van Leeuwenhoek,
vol. 40, 1974, pp. 417426.

Van der Walt, J.P. & Liebenberg, N.v.d.W.
Agglutinative mating types of Saccharomyces
transvaalensis. Antonie van Leeuwenhoek,
vol. 39, 1973, pp. 629-633.

Van Twisk, P. Aspects of the enzymatic
hydrolysis of starch in degermed maize,
S. Afr. J. Sci., vol.69,n0.12, Dec. 1974,
pp. 375-376.

Van Wyk, P.)., Cheryan, M., Richardson, T.

& Olson, N.F. /mmobilization of various
protealytic enzymes for miltk coagulation
studies. Paper presented at the 69th annual
meeting of the American Dairy Science Associa-
tion, University of Guelph, Ontario, Canada,
23-26 June 1974.

Van Wyk, C.P. & Robbins, D.J. Liver iron
contents in rats after administration of certain

iron compounds. S. Afr. Med. J., vol. 48,
1974, p. 505.

Van Zyl, M., Albrecht, C.F. & Liebenberg,
N.v.d W. The ultrastructure of rat liver
and hepatoma nuclear membranes.
Electron Microsc. Soc. South. Afr., Proc.,

vol.3,1973, pp. 6364.



National Institute for
Personnel Research

Coulter, M.A. The effect of omissions on the
reliability of multiple choice tests. Psychol.
Afr., vol. 15, no. 1, 1973, pp. 53-63.

Coulter, M.A. [tem response evaluation. PERS
186, Johannesburg, CSIR, NIPR, 136 + p.

Foden, B. Curiosity in Africans and Europeans.
M.Sc. thesis, Johannesburg, University of the
Witwatersrand, 1973,

Griesel, RD. A study of cognitive test per-
formance in relation to measures of speed in
the electroencephalogram. Psychol. Afr.,
vol. 15, no.1,1973, pp. 41-52.

Griesel, R.D. & Clark, HM.S. The relation of
indicators of arousal in the evoked response to
attentional factors in cognitive test performance.
Psychol. Afr., vol.15,no.2, 1974, pp. 101-110.

Hall, R.8. The NIPR in the service of industry .
FWP L, vol. 13, no. 5, 1973, pp. 3-9.

Hall, S.K.P. & Mogodi, P.C. The Bantu fermales
of a clothing factory situated in a Border area

in the Transvaal. Confidential Rep. C/PERS 219,
Johannesburg, CSIR, NIPR, 1974, 34 p.

Kelder, E.E.C. & Naude, L. Establishment of
a basis for tariff of fees for the Society of
Otorhinolaryngology. Interim Report. Con-
fidential Rep. C/PERS 218, Johannesburg,
CSIR, NIPR, 1974,89 p.

Kendall, I.M. advanced Form Series Test.
Johannesburg, CSIR, NIPR, 1974,

Koorts, J.T. & Van Schalkwyk, N. Dje per-
soneelbestuursfunksie van Langeberg-kadperasie
Bpk. Confidential Rep. C/PERS 221 . Johannes-
burg, CSIR, NIPR, 1974, 48p.

Murdoch, B.D. Changes in the electroencephalo-
gram in minimal cerebral dysfunction: A
controlled study over eight months. S. Afr.
Med. J., vol.48,1974, pp. 606-610.

Nelson, G.K. Neuropsychological research
approaches in the epilepsies. S. Afr. Med.
J., vol. 48, 1974, pp. 657-660.

Reuning, H. & Wortley, W. Psychological
studies of the Bushmen. Psychol. Afr,,
Monagr. Suppl., no. 7, 1973, 113 p;

Schmidt, H.E. The identification of high and
low creativity in architecture students.
Psychol. Afr., vol.15,no.1,1973, pp. 1540.

Skawran, R.F., Steyn, D W. & Van Rooyen, J.
Perfarmance criteria for research staff.
Confidential Rep. PERS 209, Johannesburg,
CSIR, NIPR, 1974, 76 p.

Steyn, DW. South African Personality
Questionnaire/Suid-Afrikaanse Persoonlik heids-
vraelys. CSIR, NIPR, Johan nesburg, Jan.
1974.

Templar, AJ. The relationship between
psychological differentiation and management
style. Pers. Psychol., vol.28, no. 2, 1973,
pp. 227-237.

Templar, A.J. Self-perceived and others-per-
ceived leadership style using the leader be-
haviour description questionnaire. Pers. Psychol.,
vol. 26, no. 3, 1973, pp. 359-367.

Verster, J.M. Deductive Reasoning Test. Test
Administrator’s Manual. CSIR Guide K7 .48,
Johannesburg, CSIR, NIPR, 1973.

Verster, J.M. & Steyn, D.W. Symbol Groups
Test Forms A, B, Cand D/Simboolgroepe Vorms
A,B.CenD. Johannesburg, CSIR, N IPR,
1973.

Verster, M.A. The effects of mining experience
and multiple test exposure on performance on
the Classification Test Battery. Submitted to
the Chamber of Mines of South Africa.
Confidential Rep. C/PERS 220, Johannesburg,
CSIR,NIPR, 1974, 79 B

Vorster, D.J.M. Ethnic groups in transition in
South Africa. S. Afr. J Sci., vol. 69, no. 9,
1973, pp. 267-272_

South African Wool and
Textile Research Institute

Buys, G, Van der Merwe, J.P. & Van Rooyen,
Annette. The dimensional stability of single
Jersey fabrics fram woolrich blends. SAWTRI
Tech. Rep., no.221, May 1974.

Gerritsen, J.J. The development of a small
decorticator for Phormium tenax /eaves.
SAWTR| Tech. Rep., no. 232, Sept. 1974.

Hunter, L. The relationship between certain
yarn and fibre properties for single woo!
worsted yarns, Part | : Short term yarn
irregularity. SAWTRI Tech. Rep.,no. 211,
Feb.1974.

Hunter, L. The relationship between certain
varn and fibre properties for single wool
worsted yarns, Part Il : Yarn tensile properties.
SAWTRI Tech. Rep., no. 223, June 1974.

Hunter, L. & Smuts, S. A preliminary report
on certain physica | properties of some com-
mercial double Jersey wool fabrics. SAWTR|
Tech. Rep., ho. 229, July 1974.

Robinson, G A., Layton, L. & Ellis, R. Some
navel methods for producing mohair blankets.
SAWTRI Tech. Rep., no. 230, July 1974.

Turpie, DW.F. The processing of wool/cotton
blends on the worsted system, Part!:An
introductory investigation. SAWTRI| Tech.
Rep., no. 227, June 1974,
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Timber Research Unit

Bester, A.B. /mprovement of drying efficiency
through sorting. CSIR Spec. Rep. Hout 66,
Pretoria, Jan. 1974,17 <8

Bryant, P.AV. The importance and behaviour
of bracing in roofs and its influence on truss
design. Paper presented at the IUFRQ Division
5 meeting, South Africa, Sept.-Oct. 1973,

CSIR Spec. Rep. Hout 70, Pretoria, Sept, 1973,
13 p.

Bryant, P.AN. The structural analysis and
behaviour of 16 nailed pl ywood gusset trusses
with calibrated members. Paper presented

at the IUFRO Division 5 meeting, South Africa,
Sept. -Oct. 1973, CSIR Spec. Rep. Hout 69,
Pretoria, Sept. 1973, 35 p.

Gonin, C.R. Physical and chemical properties
of importance in pine pulpwood breeding.
Paper presented at the IUFRO Division 5
meeting, South Africa, Sept.-Oct. 1973. CSIR
Contract Rep. C/Hout 93, Pretoria, Sept.
1973, 38 p.

Hansmann, C.J.L. Mechanical stress grading
operation in South Africa - 1973, Paper
presented at the IUFRQ Division 5 meeting,
South Africa, Sept.-Oct. 1973. CSIR Spec.
Rep. Hout 73, Pretoria, Sept. 1973, 25 p.

Kes, EW.G. Stock glulam - notes on research
and practice. Paper presented at the |[UFRO
Division 5 meeting, South Africa, Sept.-Oct.
1973. CSIR Spec. Rep. Hout 64, Pretoria,
Sept. 1973, 28 p.

Scharfetter, H. Principles involved in the
testing of exterior-type wood-base panel
products. Paper presented at the IUFRO
Division 5 meeting, South Africa, Sept.-
Oct. 1973. CSIR Spec. Rep. Hout 79,
Pretoria, Sept. 1973, 6 p.

Scharfetter, H. & Wasserstein, L. Structural
timber from S.A. pine veneer-a pilot experi-
ment. CSIR Spec. Rep. Hout 61, Pretoria,
June 1973, 14 p.

Taylor, FW. Anatomical wood properties of
South African grown Eucalyptus grandis.
S.Afr. For. J., no. 84, p. 20.

¢

Van Niekerk, D.J.T. An analysis of timber
supply and demand trends in South Africa.
CSIR Spec. Rep. Hout 63, Pretoria, Oct.
1873, 24 p.

Van Vuuren, M.J.C. & Van Niekerk, D.J.T.
Management accounting and production plan-
ning in the South African softwood sawmilfing
industry. Paper presented at the IUFRO
Division 5 meeting, South Africa, Sept.-Oct.
1973. CSIR Spec. Rep. Hout 80, Pretoria,
Sept. 1973, 28 p.

Venter, SJ.M. The aging and preservation of
paper - simultaneous influence of aging factors
on paper deterioration. CSIR Contract Rep.
C/Hout 87, Pretoria, May 1973, 40 p.



Wasserstein L. An interactive computer program
for the design of plane timber structures with
semi-rigid joints. Paper presented at the |UF RO
Division B meeting, South Africa, Sept.-Oct.
1973. CSIR Spec. Rep. Hout 76, Pretoria,
Sept. 1973, 36 p.

Wasserstein, L. A new approach to deriving
design stresses for machine stress graded

timber. Paper presented at the IUFRO Division
5 meeting, South Africa, Sept.-Oct. 1973.

CSIR Spec. Rep. Hout 78, Pretoria, Sept. 1973,
20 p.

Chemical Engineering
Research Group

Heat transfer services to industry. CSIR
Brochure B43, June 1974,12 p.

Hicks, R.E. Wet bulb psychrometry in flue
gases. CSIR Rep.CENG M-022, Feb. 1974,
271p:

Hussey, P.S. A digital computer model of a
multiple effect evaporator. In: Proc. S. Afr.
Sugar Technol. Assoc., June 1973.

Industrial dust sampiing. CSIR Brochure B44,
July 1974, 16 p.

Mandersloot, W.G .B. Use of sulphates in lead-
acid storage batteries. CSIR Rep, CENG 026,
Feb. 1974,9 p.

McEvoy, M.AJ. Soluble uranium recaovery in
rotary vacuum filtration of acidic gold ore
slurry. CSIR Rep. CENG 013, March 1974,
33 p. (companion document to CSIR Rep.
CENG 010, 1973).

Newman, M. Reading keyword-labelled data in
random order and in free format with a com-
puter program in IBM FORTRAN IV, User’s
guide to sub-routine INP3F. CSIR Guide K34,
Oct. 1973,39 p.

Parr, G.A. Interaction between adjfacent T-
junctions in a dividing flow manifold. CSIR
Rep. CENG 020, Nov. 1973, 85 p.

Roetzel, W. [mproving heat transfer in steam-
heated fast rotating paper drying drums.
CSIR Rep. CENG M-021, Jan. 1974, 28 p.

Roetzel, W. Iteration-free calculation of the
heat transfer coefficient in air-cooled cross
flow heat exchangers. Chem. Eng. J., vol. 7,
1974, pp. 79-81.

Roetzel, W. Laminar film condensation in
tubes; calculation of local film resistance and
local adiabatic mixing temperature. fnat. J.
Heat Mass Transfer, vol. 16,1973,

pp. 2297-2304.

Roetzel, W. Thermal design of non-isothermal
condensers; the limiting case of infinite mass
transfer resistance, Warme & Stoffibertr.,
vol. 6, 1973, pp. 228-234.

Roetzel, W. Thermal design of non-isothermal
condensers; the limiting case of zero mass
transfer resistance, Warme & Stoffibertr.,
vol. 7, 1974, pp. 60-64.

Roetzel, W. & Newman, M. Uniform heat

flux in a paper drying drum with a non-cylindri-
cal condensation surface operating under
rimming conditions. CSIR Rep. CENG
M-027, Feb. 1974, 24 p.

Rouillard, E.E.A. Determination of the particle
content of flowing gases: An annotated biblio-
graphy. 1973. Addendum to CSIR Subj. Surv.
O/CHEM 5, May 1973,52 p.

Valvona, P.J. & Hicks, R.E. Calculation of
gas humidities from wet and dry bulb tempera-
tures; User’s guide to FORTRAN program
HUMIDITY. CSIR Rep. CENG 030, April
1974,19 p.

\erbaan, B. & McEvoy, M.A.J. [mproving

full scale washing filtration of an ore leach
slurry through factorially designed experiments
on a pilot rotary vacuum filter. Paper presented
at the International Filtration Conference, Paris,
May 1974; CSIR Rep. CENG M-023, May
1974,5 p.

Air Pollution Research Group

Engelbrecht, A.H.P.* & Louw, CW, Hydrogen
fluoride injury in sugar cane: some ultrastruc-
tural changes. In: Proc. Third Int. Clean Air
Congr., Disseldorf, Germany, Oct. 1973.

Kemeny,E. Smoke and sulphur dioxide
measurements as a reflection of the atmos-
pheric conditions over South Africa. In:
Proc. Third Int. Clean Air Congr., Disseldorf,
Germany, Oct. 1973,

Kemeny, E. & Halliday, E.C. Statistics on
smoke and sulphur dioxide pollution in South
Africa, Oct. 1970 - Sept. 1972. CSIR Spec. Rep.
APRG/73/9, Sept. 1973.

Louw, CW. The identification of polynuclear
hydrocarbons in the air of South African cities.
8. Afr. J. Sei., vol. 70, Jan. 1974, pp. 24-27.

Magnetic Observatory

Currie, R.G. The geomagnetic spectrum.
Royal Astronomical Society Specialist Meeting,
April 10,1974, (Invited written contribution )

Currie, R.G. Pacific region anomaly in the
geomagnetic spectrum at ~ 60 years. S.Afr.
J. Sci., vol.B69, 1973, pp. 379-383.

* Members of other institutes or organizations
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Currie, R.G. Period and Qy, of the Chandler
wobble. R. Astron. Soc., Geophys. J., vol. 38,
1974, pp. 179-185.

Kiihn, G J. & Sutcliffe, P.R. Some aspects of
Sq at SANAE. S. Afr. J. Antarct. Res.,
no. 3, 1973, p. 26.

Maartens, M.J. & Van Wijk, AM. Hermanus
neutron monitor data, 1972-1973. CSIR

Rep. MAG D8, Hermanus, South Africa, CSIR,
1974,iv + 72 p.

Sutcliffe, P.R. Improved resolution in Pi2
magnetic pulsation power spectra. Planet.
Space Sci., vol.22,1974,p. 1461.

Sutcliffe, P.R. Pulsation phenomena observed
during a magnetospheric substorm at Sanae.

S. Afr. J. Antarct. Res., no. 3, 1973,

p.22.

Van Wijk, AM. Magnetic observations at
Hermanus, 1973. CSIR Rep. MAG A22,
Hermanus, South Africa, CSIR, 1974, x +
5150,

Fishing Industry Research
Institute

Fishing Industry Research Institute. Annual
Rep. 1973, no. 27, Cape Town, 1973.

Nachenius, R.J. & Bester, M.H.C. Pilot scale
effluent clarification at St Helena Bay and
Walvis Bay during 1973. FIRI Prog. Rep.
no. 146, Cape Town, 1973.

Wessels, J P.H. & Spark, A.A. The fatty acid
composition of the lipids from two species of
hake. J. Se¢i. Food Agric., vol. 24,1973,
pp. 1359-1370.

Leather Industries Research
Institute

Cooper, D.R. A new look at curing. Soc.
Leather Technol. Chem., J., vol.57,1973,
p. 19.

Cooper, D.R. & Galloway, A.C. The quality
and yield of leather from machine fleshed hides.
Soc. Leather Technol. Chem., J., vol. 57,1973,
p-147.

Russell, A.E. & Cooper, D.R. Physical testing
of karakul pelts. Soc. Leather Technol. Chem.,
Jivolo57; 1978, p.137-

Russell, A.E., Corcoy, M. & Cooper, D R.
Effect of polyethylene glycols on the mobility
of (+)— catechin on celflulose. J. Chromatogr.,
vol. 78,1973, p. 401.

Russell, A E., Corcoy, M. & Cooper,D.R.
Effect of polyethylene glycols on mobility of
the polyphenolic constituents of wattle extract
on cellulose. J. Chramatogr., vol. 129,

1973, p. 84.



Shuttleworth, § G. Can the U.S. leather industry South African Paint Research

survive without research. The John Arthur
Wilson Memorial Lecture, June 1973. JALCA,
vnl. 68,1973, p. 360; Leather and Shoes,

vol. 166, 1973, p. 16; and Leather Manuf.,
July 1973, p. 12.

Shuttleworth, S.G. Future developments in
leather manufacture. The Atkin Memorial
Lecture, September, 1972. Soc. Leather
Technol. Chem., J., vol.57,1973,p. 1.

Woods, D.R., Rawlings, D .E., Cooper, D.R.
& Galloway, A.C. Collagenalytic activity of
hide bacteria and leather decay. J. Appi.
Bacteriol., vol. 36,1973, p. 289.

Sugar Milling Research
Institute

Allan, G.N. Cane preparation in the South
African sugar industry. Paper presented at
ARTAS Congress, Réunion, Oct. 1973.

Allan, G N. & Fitzgerald, J.R. Ajr pollution
control in the South African sugar industry.
Paper presented at Department of Health
Meeting of Smoke Control Officers, Natal,
Aug. 1973.

Bruijn, J., Gonin, C., McMaster, L. &
Morgan, R. Wet bulk storage of bagasse.
In: Proc. 15th Congr. ISSCT, 1974.

De Robillard, P.M. The operation and per-
formance of continuous centrifugals, In:
Proc. S. Afr. Sugar Technol. Assoc., 1974.

Lamusse, J.P. 49th annual review of the
milling season in South Africa (1973/1974).
In: Proc. S. Afr. Sugar Technol. Assoc., 1974.

Lamusse, J.P. & Fitzgerald, J.R. Diffusion in
South Africa. In: Proc. 15th Congr. ISSCT,
1974.

Matic, M. /CUMSA 10: Sugar in sugarcane.
Paper delivered at the 16th ICUMSA Congress,
Ankara, 1974.

Matic, M. Organising committee function.
Sugar Y Azucar., March 1974.

Matic, M. Sugar manufacture in South Africa.
S. Afr. Sugar J., June 1974.

Murray, J.P. & Runggas, F.M. Filtering quality
of raw sugar; influence of ‘aging’during storage.
Paper presented at ARTAS Congress, Réunion,
Oct. 1973.

Murray, J.P., Runggas, F.M. & Vanis, M.
Filtering quality of raw sugar; mechanism of
starch influence in carbonation. In: Proc
15th Congr. ISSCT, 1974.

Institute

Lodge, A J. & WilliamsWynn, D.A. Anti-
corrosive coatings. First interim report.
SAPRI Tech. Paper no. 99, Durban, 1974,
R e S

Milner, A.M. Painting offshutter concrete.
The effect of shuttering and release agents on
coatings. A literature review. SAPR/ Bull.,
no. 35, Durban, 1974, 9 p.

Percy, G.C. Driers. SAPR/Bull.,
Durban, 1974, 17 p.

no. 32,

Percy, G.C. A review of the autoxidation of
hydrocarbons and the influence of metal
catalysts and anti-oxidants. The importance
of these factors in relation to the oxidative
drying of paint films. SAPR/ Bull., no. 28,
Durban, 1973, 24 p.

Ross, G. Radiation curing. SAPR/ Bull.,
no. 26, Durban, 1973, 19 p.

Ross, G. Report on radiation curing. SAPRI
Tech. Paper no. 98, Durban, 1974, 5 p.

Ross, G. Weathering of paint films. (Extracts
of papers by Hoffmann & Saracz.) SAPR/
Bull., no.30, Durban, 1973, 8 p.

Saayman, H.M. Wood varnishes from wattle
bark extract. SAPR/ Bull., no.27,Durban,
1973,16 p.

SAPRI Lit. Dig.,
18 p.

vol. 24, no. 3, Durban, 1973,

SAPR! Lit. Dig.,
15 p.

vol. 24, no. 4, Durban, 1973,

SAPRI Lit. Dig.,
26 p.

vol. 24, no. 5, Durban, 1973,

SAPRI Lit. Dig.,
14 p.

vol.25, no. 1, Durban, 1974,

SAPRI Lit. Dig.,
271 p.

vol. 25,no. 2, Durban, 1974,

Thomas, B.L. & Williams-Wynn, D.A. Coa/

tar epoxy coatings. An investigation of certain
factors thought to affect intercoat adhesion
and other properties. SAPRI| Tech. Paper

no. 97, Durban, 1974, 38 p.

Thomas, B.L. & Wingfield, E.S. Evaluation of
fungicides in emulsion paints. Part IV - Per-
formance of a range of 15 fungicides in a PVA-
acrylic co-opolymer emulsion paint - fungus
resistance determined by the agar plate test,
and in-can preservation evaluation. SAPRI
Tech. Paper no. 96, Durban, 1974, 20 p.

Williams-Wynn, D.A. Cashew nut shell liquid.
Studies on the anacardol-formaldehyde reaction.
(Condensed from thesis by J.C. Welgemoed.)
SAPRI Bull., no.31, Durban, 1973, 24 p.
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Williams-Wynn, D.A. Paint film thickness
measurement. (Summary of report on the
special investigation on protective coatings for
highway structural steel by J.D, Keane.)
SAPRI Bull., no.34,Durban, 1974, 11 p.

Williams-Wynn, D.A. Protective coatings for
highway structural steel. (Digest of report 74
of U.S. National Co-operative Highway Re-
search Program by J.D. Keane.) SAPR/ Bull.,
no. 29, Durban, 1973, 29 p.

Williams-Wynn, D.A. Report of a visit to
Britain and Europe from 16 April to 18 May
1974. SAPR! Bull., no.36, Durban, 1974,
38 p.

Wingfield, E.S. Mildew defacement of organic
coatings. A review of the literature describing
the relationship between Aureobasidium Pullu-
lans and paint films. (Summary of report by
B.G.Brand & H.T. Kemp.) SAPRIBull.,

no. 33, Durban, 1973, 29 p.






