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Cape Town

The Year
in Retrospect

There were during 1971 several events and developments
which deserve special mention.

In October Dr S. Meiring Naudé retired as President
of the CSIR. He served the Council in this capacity for
19 years, and not only the Council, but also the Re-
public as a whole is indebted to Dr Naudé for his con-
tribution to scientific and technological development in
this country. After a distinguished academic career in
South Africa and overseas he refused an attractive offer
in America and chose to return to his fatherland and
devote himself to science here. As a lecturer at the Uni-
versity of Cape Town and then as head of the Depart-
ment of Physics at the University of Stellenbosch he did
much to promote interest in science. Thereafter he played
an important role as founder and first Director of the
CSIR’s National Physical Research Laboratory and later
as Vice-President and President of the organization. As
President he led the CSIR through an important stage of
its development. The Council wish him every success in
his new office of Scientific Adviser to the Prime Minister.

Dr Naudé was succeeded by Dr C. van der Merwe
Brink who joined the CSIR in 1967 as Vice-President.
As such he was responsible for the CSIR’s chemically-
orientated research and for the allocation of funds for
university research. In 1970 he was appointed Deputy
President. Dr Brink was previously a research chemist
at the South African Iron and Steel Corporation Ltd.
(Iscor), senior lecturer at the University of Pretoria and
professor of organic chemistry at the University of the
Orange Free State.

In January a new member of the CSIR executive,
Dr J.F. Kemp, assumed duty. As Vice-President he is re-
sponsible for the engineering research activities and the
technical services of the CSIR. Dr Kemp was previously
professor of mechanical engineering at the University of
Stellenbosch and before that was a senior research worker
at the CSIR’s National Mechanical Engineering Research
Institute.

Dr G.G. Cillie, previously head of the National Insti-
tute for Water Research’s Regional Laboratory in Bell-
ville, C.P., became Director of this Institute on 1st No-
vember, succeeding Dr G.]. Stander who was appointed
Vice-President and Executive Officer of the Govern-
ment’s recently established Water Research Commission.
Dr Stander was Director of the NIWR from its establish-
ment in 1958, and it was largely owing to his initiative
and enthusiasm that the Institute was so successful with
various large projects, inter alia the reclamation of drink-
ing-water from sewage effluent.



The death of Dr G.S.]. Kuschke, who was appointed
a member of the Council in 1970 in the place of the late
Dr H.]. van Eck, was a great loss to this Council and to
the country as a whole. As Managing Director and later
as Chairman of the Industrial Development Corporation
(IDC) Dr Kuschke made a valuable contribution to in-
dustrial development in South Africa, Mr M.T. de Waal,
Joint Managing Director of the IDC, has been appointed
a member of the Council in his place.

Another new Council member appointed during the
year under review is Dr P.]J. Riekert, Economic Adviser
to the Prime Minister and Chairman of the Economic
Advisory Council. He succeeds Dr R.L. Straszacker who
resigned when his term of duty ended.

At the end of August Prof. G.M. Hamilton retired as
Director of the South African Paint Research Institute
in Durban, an autonomous institute financed half by the
CSIR and half by the industry concerned. His successor
is the Assistant Director of the Institute, Dr D.W.S,
Evans, formerly head of the information department of
Midlands Silicones in England.

The South African Wool Textile Research Institute
became a national research institute of the CSIR during
the year. The Institute was originally established as a
co-operative industrial research institute and was incor-
porated into the CSIR in 1965. Up to now its activities
have been limited to the research needs of the South
African Wool Board and the Mohair Board. With its new
status the Institute’s activities will he extended to include
research (national as well as contract projects) into other
textile fibres — including synthetic fibres — and mixtures
of other fibres with wool and mohair, This decision was
made unanimously by the GSIR, the South African Wool
Board, the Mohair Board and the Central Executive of
the Wool Growers’ Association. The Institute’s research
capacity will thus be used in the national interest to a
greater extent.

One of the most important symposia held in 1971 was
one on research and development as prerequisites for
economic progress. The CSIR and the Engineers’ Asso-
ciation of South Africa organized the symposium jointly
with the object of providing an opportunity for represen-
tatives of government institutions, research organizations,
institutions of higher education and industry to exchange
ideas at a high level on the research and development
necessary in this country in order to keep pace with in-
creasing technological sophistication and to ensure future
progress. Contributions were made by distinguished South
African scientists, engineers and industrial leaders, as
well as by an international authority on the process of
technological innovation, Prof. James R. Bright of the
USA. The guest of honour on this occasion was the Prime
Minister, the Honourable B.]. Vorster. This symposium
contributed to a better understanding of the whole pro-
cess of technological innovation.

An international gathering of great importance was the
meeting of the Executive Committee of the International
Union for Biological Sciences (IUBS). As national mem-

ber body of the ITUBS the CSIR arranged the meeting
which was held in Cape Town from 28th Octoher to
1st November. Eleven committes members from overseas
were present, and most of them gave lectures at universi-
ties and other institutions during their stay.

As part of its programme for making the implications
of scientific research known the CSIR organized a two-
day visit to Scientia in September for members of parlia-
ment. Talks and demonstrations in connection with activi-
ties were presented in the four main categories into which
the GSIR’s aims can be divided, namely :

the development of human resources, inter alia basic
research {(whether projects in the CSIR’s own labora-
tories, support of university research or national re-
search programmies linked with international program-
mes) for the development of our research workers’
potential; personnel research, training of technicians
and research into educational techniques; facilities and
buildings; international liaison; library and informa-
tion services

the development of material resources (industrial pro-
duction), inter alia the study of technological innova-
tion as a factor in industrial development and economic
growth; the promotion of industrial research; research
projects in the CSIR’s own laboratories on behalf of
vartous industrial sectors; services in connection with
production technology

* the development of community services (local and re-
gional), inter alia the need for co-ordinated research
as a basis for planning regional development; research
into urban development including housing schemes,
removal of waste products and prevention of air pollu-
tion; research into the design of hospitals and other
special buildings ; nutrition and use of water

the development of national services, inter alia inves-
tigation into the need for research for the development
of an infra-structure for economic progress; research
into roads, road transport and rail transport ; harbours
and sea transport; air transport; pipelines and commu-
nications.

Altogether 54 members of parliament and senators (in-
cluding the Minister of Planning and two other cabinet
ministers) and their wives visited Scientia on this occa-
sion,

On June 21st the first issue of the South African Jour-
nal of Antarctic Research appeared. This journal, which
will be published annually, is primarily a medium for
the publication of original research results in the various
disciplines to do with the Antarctic. It is published by the
South African Scientific Committee for Antarctic Re-
search, with the financial support of the Department of
Transport, which has been maintaining the South African
base, Sanae, in the Antarctic for a decade already. The
CSIR attended to the editorial work and distribution.
The first issue was well-received and aroused interest in
different parts of the world, especially in the countries
which signed the Antarctic Treaty.



Chemical
Research

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

The Laboratory is organized into divisions of organic
chemistry, biochemistry and macromolecular chemistry,
inorganic chemistry and analytical chemistry. The
NCRL also supervises a chemical engineering group and
operates a chemical physics group jointly with the
National Physical Research Laboratory.

Without basic research, whereby fundamental or new
knowledge is obtained, applied research cannot pro-
gress. Whereas most fundamental research workers,
such as scientists at universities, can undertake basic
research purely to obtain more knowledge about some
particularly interesting subject, a national laboratory like
the NCRL must limit its choice of fundamental study
projects to those which may benefit applied research.

It is the NCRL’s policy to concentrate its fundamental
research on flelds where, for practical reasons, a
demand for more knowledge exists. In accordance with
this policy, the vast majority of research projects is
carried out in collaboration with other research organiza-
tions which are directly concerned with the practical
problems involved.

Bantu beer

The ad hoc committee set up by the Department of Bantu
Administration and Development to place municipal pro-
duction of Bantu beer on a national basis, has issued a
report which has been accepted in fofo. As a result a
diploma course in brewing technology has been initiated
and the next question under consideration is the setting
up of regional breweries to avoid a multiplicity of small
breweries. At present production seems to have settled
down to a slow annual increase and 12 breweries, less
than one-third of the total number, produce three-
quarters of the beer.

In its attempts to improve souring techniques suitahle
for industry, the Laboratory found that it is practical to
use frozen inocula to inoculate the souring stage. The pro-
cess has been patented.

Corrosion
The demand for the services of the Corrosion Group has
increased steadily, and a senior officer has been stationed
in Cape Town to handle problems in the area, especially
those experienced by the Navy.

An extensive and useful report has been compiled on
a four-year programme in which steel specimens coated

National Chemical
Research Laboratory

Director:
Dr P. C. Carman

with various types of metallic protective coatings were
exposed at nine widely differing sites.

Serious attention is being given to the perforation of
galvanized iron hot-water pipes in Durban. This does not
appear to be a problem elsewhere.

Pharmacologically active substances
Derivatives with hormone properties were prepared from
steroids occurring in members of the cucumber species.
To avoid dependence on steroids of plant origin this
work is being supplemented by a wholly synthetic ap-
proach, in collaboration with a French firm.

Three South African plants have shown promising
activity against cancerous tumours, and the active prin-
ciples are being isolated.

Toxic metabolites from fungi

New toxic substances are being isolated and their struc-
tures determined. The question of how and why meta-
bolites are produced by micro-organisms is also being
studied. They do not seem to be essential since a fungal
species which causes some strains to produce toxins can
also exist in strains which do not produce toxins. A be-
ginning has been made in following the metabolic path-~
ways in biosynthesis.

The National Institute for Nutritional Diseases, the
Microbiology Research Group and the Department of
Agricultural Biochemistry at Pretoria University are also
involved in this work.

Poisonous substances in plants

For many years it has been known that tubers of Neorau-
tanenia ficifolia cause fatal poisoning but attempts to
isolate the toxins were unsuccessful. This year, a sub-
stance with the required toxic properties was found. Tt
is not very stable, which explains past difficulties.

The sap of another indigenous plant, Smodingium
argutum, popular with gardeners, causes allergies similar
to those caused by American poison ivy, though the plants
are not related. It appears, however, that they produce
active principles which are chemically similar.

Insect pheromones

Work on the gregarization of locusts is carried out in
collaboration with the Department of Zoology at the
University of the Witwatersrand. An active extract has
been obtained from which two components have been
isolated, which produce some of the effects of gregariza-
tion. As the whole gamut of changes is not obtained, how-
ever, the extract must be a mixture of several active sub-
stances.
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Digesticn and metabolism in ruminants

This work, carried out in collaboration with the Veterin-
ary Research Institute at Onderstepoort, is well known
for the finding that the bacterial population in the rumen
of sheep changes with diet.

When sheep feed on low-grade teff hay, the predomi-
nant ceflulose-digesting organism in the rumen is Bufy-
rivibrio fibrisolvens, while the Ruminococci species is pre-
sent when their diet is of a good quality. If the low-grade
diet is supplemented with urea or biuret the population
changes from the former to the latter, Butyrivibrio fibri-
solvens not only digests cellulose relatively slowly, but
also does not break it down completely. This 1s in accord
with poor appetite and loss of condition found in sheep
when they are fed on unsupplemented, low-grade teff
hay.

iarge fistulas have been used successfully on sheep to
obtain representative samples of coarse matter in the
rumen. In this way the rumen contents can he well stirred
and spooned out.

The officer concerned with this work has been invited
to serve on a sub-committee on microbiology and nutri-
tion formed by the Commission on Nutrition of Animals
of the International Union of Nutritional Sciences.

Rat liver with tumour.

During the year a guest worker from the University
of Munich applied the techniques for determining bac-
terial populations to several species of wild ruminants.

Cancer biochemistry

It was reported last year that after a single dose of a
carcinogenic dye, ie. long before tumour formation, the
dye attaches itself to the protein fraction of inactive
chromatin in the nuclei of liver cells and appears to
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weaken the binding between protein and DNA. This
would affect genetic control in the cell.

It has now been established that a major difference
between chromatin from tumour cells and from normal
cells in the same liver is that in tumour cells nearly all
the protein can be separated from DNA. Thus the bio-
chemical changes detectable at an early stage are intensi-
fied in fully active cancer cells.

Large amounts of tumour nuclel and normal nuclei
are being prepared for a close comparative study of their
components.

Protein chemistry

Work on the sequence of cobra and mamba toxins has
proceeded rapidly and the data so far accurnulated was
used to determine an evolutionary tree for eleven species.
A paper on this new development has been published.
Besides toxins, snake venoms contain several enzymes
and a study of these 1s now well advanced.

Further studies have been made of the two components
of phosvitin in the yolk of fowl, duck, turkey and ostrich
eggs. Very pure fractions can be obtained from duck eggs,
and sequence studies will be undertaken. A prerequisite
however, is a means of removing the large amount of
phosphate attached to the protein fractions.

Analytical chemistry

The systematic study of ion-exchange separation tech-
niques has shown how much improvement in time and
accuracy can be achieved in the analysis of solutions con-
taining small amounts of many elements. The leader of
this work is a member of the CSIR team which analyses
moon samples and he regularly analyses samples used
for international reference. His 1s the only complete ion-
exchange system thus far used to analyse lunar material
and it is believed to give more accurate results than clas-
sical slicate rock analysis or the newer instrumental
methods. Analyses of two lunar samples have horne this

out, even though twelve elements had to be determined
in 0,25 g.

Pneumocconiosis

The formation of fibrous nodules in the lung is a charac-
teristic feature of silicosis. Silica injections cause fibrosis
in rat livers. This gives a convenient model system which
has been used to test reports in literature that polyvinyl-
pyridine-N-oxide (PVPNQ) can cause regression of sili-
cotic fibrosis in human lungs. Tests showed that PVPNO
does indeed stop development of fibrosis in rat livers and
cause partial regression of existing fibrosis.

Human growth hormones

Although the legal position in South Africa makes pre-
paration of human growth hormones almost impossible,
enough has been prepared to treat one child suffering
from dwarfism. The Medical School in Durban has un-
dertaken to do this.

Chemistry of gold and platinum

This group of metals is currently a source of great in-
terest and a series of papers recently published by the
Laboratory was well received. As a result a junior staff
member was granted a bursary to study at one of the
most prominent research laboratories for inorganic che-
mistry in the USA.

In the case of gold, sulphur containing ligands are of
interest, and some success has heen achieved in their pre-
paration and study. Considerable advances have been
made in the development of new preparative techniques



The Pulse Galvanostatic Analyser for determining rapidly the suitability of manganese dioxides for dry cell manufacturs.

for organometallic complexes of rhodium, iridium and
ruthenium, and new compounds for homogeneous cata-
lysis have been prepared.

This work receives financial support from the Chamber
of Mines.

Heat exchangers

The computer program compiled by the Chemical En-
gineering Group for the optimised design of heat ex-
changers has been much used by industry. This service
has been greatly improved this year since the Group
joined an international Heat Transfer and Fluid Flow
Service. As the Group supplied the service with its com-
puter program the large entrance fee normally charged
was waived.

Parlicle technology

In collaboration with a gold mining company two indus-
trial-size thickeners in parallel were prepared for experi-

mental work. One of the thickeners was used as a con-
trol. This was necessary since in practice feed to thicken-
ers is not constant.

Methods of analysing particle size were improved. This
is one of the services regularly provided for industry.

Dry cells
Since the properties of manganese dioxide ore can vary
extensively within a single deposit it is necessary to mine
selectively and to distinguish between dry cell active,
metalturgical and chemical grade manganese dioxide.
An instrument for determining rapidly and accurately
the suitability of manganese dioxides for dry cell manu-
facture has been developed by the Institute’s Chemical
Engineering Group for the mining industry.
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Physical Research

The main function of the National Physical Research
Laboratory (NPRL) is to contribute to the development
of physical science in the Republic through research
aimed at the adaptation of existing knowledge as well
as the discovery of new facts for the solution of techno-
logical and industrial problems of national imporiance.
In addition the NPRL has statutory responsibilities for
maintaining national standards of physical measurement
for mass, length, electricity, radiation, ele.

The facilities at present at the NPRL cater for the
most essential needs of the Republic in the sphere of the
physical sciences and, within the NPRL, groups of
research workers form nuclei of research man-power
in the following fields: optics, nuclear physics, solid state
phoysics, acousties, spectrochemistry, infra-red speciro-
scopy, electron microscopy, geophysics, electron spin
resonance, geochronology, oceanography, high pressure
physics and natural isotopes.

Speech visualizer

A speech visualizer developed by the NPRL makes it
possible to teach deaf children to speak more naturally.
This instrument displays accent, rhythm and intonation
graphically on the screen of an oscilloscope in such a
manner that even a young deaf child can grasp their
meaning. The child may compare his own vocal patterns
with the standard pattern set by the teacher. With prac-
tice the child learns to imitate the standard voice patterns
more closely. It can be said that this instrument enables
the sense of sight to take over certain functions which,
in the case of a person with normal hearing, are per-
formed and controlled by the sense of hearing.

A deaf person experiences speech merely as a move-
ment of the lips and jaw and if he lays his fingertips on
the throat of the speaker he can also feel the sound vibra-
tions. Using these two senses only, he can never hope to
speak naturally since the production and control of speech
also depends on the perception of stress, rhythm and
intonation. For this, the sense of hearing is almost indis-
pensable and the speech of a deaf person is therefore
usually not very intelligible.

A member of the Laboratory investigated the basic
requirements of a speech visualizer and developed the
first two prototypes which used electromechanical systems
to display the desired patterns on a screen. The device
was then tested in practice at a school for the deaf. In
the latest model, built by the National Electrical Engin-
eering Research Institute, the use of modern electronic
techniques simplifies manufacture and increases the use-
fulness of the instrument.
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National Physical
Research Laboratory

Director:
Dr A. Strasheim

At present a South African manufacturer is consider-
ing producing a number of these instruments as a recent
investigation showed that there is widespread interest in
them.

Transfer function for evaluating optical and opto-elecironic
systems

In the past the image quality obtained by optical and
opto-electronic systems was usually determined by sub-
jective methods, but nowadays transfer function methods
are generally used. Suitable equipment for the determi-
nation of transfer functions is therefore indispensable in
the development of specialized optical systems,

During the year the necessary equipment was acquired
from overseas and put into operation., A large number of
optical systems have already been evaluated and problems
previously experienced with the assembly of, for example,
optical and opto-electronic components, can already be
solved.

X-ray diffraction at high pressure

An apparatus has recenily been constructed to obtain
in situ X-ray powder diffraction patterns at pressures of
up to 250 kilobars. Filtered molybdenum radiation (wave-
length 0,71069 A) passes into a high-pressure cell via an
annulus of lithium hydride, and is collimated by means
of platinum bars. The diffracted pattern is recorded by
a flat plate camera 1l cm from the sample. Excellent
patterns are obtained with well-ground samples. Tem-
peratures ahove ambient can be obtained by external
heating of the cell, but thus far have been limited to
120°C.

With this apparatus the crystal structures of new phases
which are stable only at high pressure, can be determined.
The results are expected to help clarify crystal chemistry
not only at high-pressures but also, by inference, at am-
bient conditions.

Weather radar

The Laboratory’s research on thunderstorms in the Pre-
toria-Witwatersrand area will be greatly aided by a high-
resolution 10-cm weather radar recently installed at the
Houtkoppen Radar Facility, The radar has a resolution
at short ranges comparable with that obtained from the
surface patterns of hailstorms.

The surface data are provided by more than 4 000
voluntary observers in the area. Many additional ob-
servers were enrolled before the summer of 1970/71 so
that far greater detail on hailstorms is now being obtained.



The radar will also provide valuable information for use
in connection with the network of lightning direction
finders established in collaboration with the National
Electrical Engineering Research Institute.

Fosforatelometer

At the request of the Government Printer the Laboratory
has designed and manufactured an apparatus which
monitors the quality of the phosphorescent border on
postage stamps during the printing process.

The apparatus, the fosforatelometer, duplicates the
temporal and spectral qualities of the Department of
Posts and Telegraphs’ sorting and cancelling machines
which use the phosphorescent properties of the postage
stamp to identify its position.

Handing over of the fosforatelometer to the Government Printer.

hitherto accepted dating of human development in South-
ern Africa. It must now be accepted that the transition
from the Middle Stone Age to the Later Stone Age
occurred well before 40 000 BC and not at about 15 000
BC as previously estimated.

These new dates are important to anthropological re-
search since they prove that a developed form of home
sapiens existed here before 46 000 BC which is at least
8 000 years earlier than in areas such as the Middle East
and Europe.

Moon rock analysis

The National Chemical Research Laboratory and the
National Physical Research Laboratory are together ana-
lysing moon rock. A selection of ten samples of different

Laser mass speclrography
Advantages of analysis by means of the laser source over
analysis using the usual spark techniques are that samples
need not be electrically conductive and that analyses
can be performed in situ. In a study of the use of a high
repetition-rate laser probe as an ion source in mass
spectrography a further advantage was established, ie.
after recording the first mass spectrum it was shown that
the spectral line shape is superior to that obtained using
spark excitation.

The method has been used for the analysis of geological
materials, especially in the study of lithium isotopic ratios
of terrestrial, meteoritic and hinar samples.

Chronclogy of the Stone Age in Southern Africa
C-14 determinations on archaeologic finds of the Stone
Age period have necessitated a drastic revision of the

origin, including five basalts and five granites {one of
which has been analised in 35 international laboratories)
and two lunar samples recently received, have been ana-
lysed by five different methods.

The methods used included separating elements into
chemical groups by means of ion-exchange and the sub-
sequent analysis of these by gravimetric, volumetric and
colorimetric methods and also by atomic absorption spec-
trophotometry; direct X-ray fluorescence analysis of the
powdered rocks; analysis of fused beads of the samples
by X.ray fluorescence (lithium tetraborate used as flux);
spark source mass spectrography; direct analysis of the
rocks in solution (without prior separation) by atomic
absorption spectrophotometry.

Because of the very nature of the techniques any cne
method cannot determine all the elements. For example,
in spark source mass spectrographic analysis clements
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present at concentrations greater than 2 to 3 per cent
are not determined because of inherent inaccuracies at
this level. An indication of the agreement obtained be-
tween the various techniques can be seen from the follow-
ing results in which the mean deviation for a few elements
is given together with the concentration level in brackets :

AlLQ,: 0,229 (15%); FeO: 0,07% (10%), 0,08%

(2,5%); MgO: 0,37% (9%), 0,08% (0,7%); CaO :

0,08¢% (10%); K.O: 0,19% (4,0%), 0,05% (0.5%);

TiO, : 0,035% (1,8%), 0,029% (0,429%); MnO : 0,01%

(0,14%); Cr: 0,008% {0,17%); Ni : 0,9 dpm (12 dpm);

Ba : 31 dpm (950 dpm)}; Y : 33 dpm (200 dpm); Rb:

25 dpm (170 dpm); Go: 7 dpm (25 dpm); V : 5 dpm

{30 dpm); Cu : 3 dpm (20 dpm).

From the values obtained 1t can be shown that very
accurate direct analysis of powdered rocks by X-ray
fluorescence 1s possible and that spark source mass spec-
trography may be considered a fully quantitative tech-
nique. This information is particularly valuable in the
analysis of silicaceous materials for trace elements which
may act as indicators of mineral deposition.

Sea current studies

If effluents are to be deposited off Richards Bay inshore
sea-current regimes must be known. Accordingly, since
May 1970 regular bi-monthly current studies have been
undertaken on the continental shelf off Richards Bay.
Preliminary results show a current pattern closely re-
lated 1o changing weather conditions. The current pattern
includes the south-flowing Agulhas current moving off-
shore beyond the edge of the shelf; the formation of an
eddy; the occurrence of patches of cold water caused by
upwelling close inshore and the wind changing from an
initially north-easterly to a south-westerly direction; and
finally, a calm when the Agulhas current again flows
strongly along the edge of the shelf.

These regular current measurements have been made
possible by a new radar range positioning system with
shore-based transducers. Distances measured are accurate
to within 10 metres.

Gold analysis

A technique has been developed to analyse gold, silver
and copper in gold bullion by means of a Grimm glow-
discharge lamp spectrometer system.

Interelement effects have been eliminated by the intro-
duction of a mathematical function compiled for the
purpose. The average deviations obtained were 0,13%,
0,99% and 2,09% for gold, silver and copper respectively,
in gold samples containing 0 to 5% copper and 0 to 15%
silver. The average deviations of the standards used were
0,109, 0,70% and 2,0% for gold, silver and copper
respectively.

This technique has already been accepted by a re-
finery as a routine method for analysing gold bullion.

Geophysical and natural isotope siudies
Ecologists are concerned about the high salinity of Lake
St Lucia and various remedies are being considered. To
plan countermeasures efficiently the water budget must
be known as accurately as possible.

One of the important unknown quantities 1s the amount
of groundwater that enters the lake along the eastern
shore. A preliminary electrical survey in the area has
shown that this method is suitable for determining the
thickness and size of the sandy aquifer. A full-scale geo-
physical survey of this kind, combined with pumping
tests, could determine accurately the groundwater seep-
age. Such an Investigation is being planned.

Regular measurements of the oxygen-18 content of
the lake water show that during the past season evapora-
tion In the area between the estuary and False Bay in-
creased, This suggests that considerable amounts of sea
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water were entering the lake through the estuary. This
conclusion was confirmed by measuring the concentration
of natural tritium. The tritium content in the southern
part of the lake is between that of the fresh water entering
the lake and sea water. Further measurements are being
planned in an attempt to determine the ratio of sea water
to fresh water in different parts of the lake.

Cross-section of an anti-shark barrier cable.

Precise physical measurements

With the development of South African industry the need
for precise standards of measurement and accurate cali-
bration facilities has increased. This need is reflected in
the amount and variety of work which the Precise Phys-
ical Measurements Division now has to perform. The
ahility of the Division to keep ahead of demand depends
on the work which continually goes into the improve-
ment of equipment and on the research into better
methods of measurement.

The T2 C measuring facilities of the Division were
recently brought up to world standards and the length
measuring facilities are now under review and will also
be improved.

The Division has helped to solve a number of special-
ized industrial problems and now co-ordinates the lending
of standard measuring equipment amongst industrial

bodies.

Opiical filter design

The Lahoratory recently acquired and began operating
a synthesis programme 1n order to be able to determine
beforehand the structure of an optical filter. It was ob-
vious that the development of optical filter technology
could be accelerated if*the structure of the film were
determined beforehand, either with the help of litera-
ture or by computation with a digital computer. In
general there are two programme types for such a com-
putation.



Taking ¢il samples from an aircraft of the South African Air Force.

Firstly, an analysis programme may be used. In such
a programme the construction data about the filter are
used as a starting point to compute the transmission
curve. This means that the structure of the fibm must be
known a priori and that this is therefore a hit-or-miss
procedure.

Secondly, there is a synthesis programme in which the
end result, i.e. the transmission curve, is used as starting
point. The computer calculates, within certain constraints,
the construction data. The value of this method is that
the structure of a filter with practically any transmission
curve may be computed.

The synthesis programme recently acquired, was
written by a world expert on thin-film optics. This com-
prehensive optical filter design programme is a valuable
addition to the scientific and technical facilities in the
Republic.

Optical remote sensing

Literature on new developments in the field of remote
sensing and its application in the management of natural
resources was studied during the vear.

On the instruction of an interdepartmental commitree,
a member of staff led the South African delegation to the
International Workshop on Earth Resources Survey Sys-
terns organized on the authority of the United States
government. In preparation an attempt was made to ob-
tain an overall view of present and potential applications
of remote sensing in South Africa. A symposium on this
subject 1s being planned for 1972.

Shori-lived radioisotopes for medical use

During the year a programme was launched to produce
regularly short-lived carrier-free radioisotopes for medical
applications in South African hospitals.

These radioisotopes, which are either unavailable or
very difficult to obtain from overseas have radiation
characteristics which make them very valuable in diag-
nostic medicine.

For example, iodine-123 which has a half-life of 13
hours is delivered fortnightly to Groote Schuur and Karl
Bremer hospitals in the Cape for thyroid diagnoses, while
78-hour gallium-67 is sent weekly to Groote Schuur, Karl
Bremer, the Provincial Hospital in Port Elizabeth, and
the HF Verwoerd Hospital in Pretoria for localizing
malignancies. Up to mid-September 1971, 70 batches
of Ga-67 (totalling 900 millicuries) had already been de-
livered.,

Radioisotopes for intravenous injection must conform
to high standards. Quality control during the chemical
processing of the bombarded cyclotron targets is there-
fore very strict. To ensure that products are free from
pyrogens {agents which cause uncontrolled rise of tem-
perature in patients) trial samples are tested regularly
at the SABS with the aid of experimental animals,

Shark barrier

Work has started on the first electrical anti-shark barrier
which will protect an established seaside resort on the
Natal coast. The installation of the cable with a mass of
30 tons, around the area is a lengthy, complicated pro-
cedure. A bathing area of 45 000 m® will be enclosed.
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Analysis of Jubricating oil

The spectrometric determination of the concentrations
of certain wear metals in lubricating oil is one of the
most sensitive methods for detecting abnormal or ex-
cessive wear in engines. The Spectrochemistry Division
of the Laboratory has developed such a technique for
application to aircraft engines and has trained South
African Air Force personnel to do the work. For the past
eighteen months this technique has been used to monitor
certain aircraft engines of the South African Air Force
with a view to preventive maintenance,

The project has proved very successful and has already
resulted in considerable savings. As soon as the Air Force
has equipped a laboratory, the programme will be trans-
ferred to them and will be extended to cover all their
aircraft.

Geomagnetic depth sounding

A geomagnetic depth-sounding programme to determine
the electrically conductive areas in the earth’s crust and
upper mantle, is at present being undertaken by the Geo-
physics Division in co-operation with the University of
Edmonton, Alberta, Canada.

In the present investigation, the first of its kind in
South Africa, both the 1000 million-year-old meta-
morphic zone in Namagualand and the older shield area .
further east have been included. Previous geophysical
measurements by the Laboratory such as deep electrical
soundings at Pofadder and Dealesville, and heat-flow
measurements and seismological investigations by the
Bernard Price Institute have shown that these terrains
are different.

It is hoped that the project will provide more informa-
tion on this major geological feature.

Geochronology

Radiometric dating of minerals by the Laboratory for
South African universities and the Geological Survey
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played an important role in the publication of a revised
geological map for South Africa, Lesotho and Swaziland.
This 15 the first time in the history of geclogical research
in Africa that a stratigraphic column based on radio-
metric measurements has been established for a strati-
graphic sequence of geological systems and formations.

Coast-to-coast correlation problems were solved by
radiometric dating to pave the way for a tentative strati-
graphic column for Southern Africa including the Re-
public of South Africa, Swaziland, Lesotho, South-West
Africa, Botswana, Rhodesia and Mozambique.

The successful application of radiometric dating in
geological research has led both the Geological Survey
and the South African universities to contribute finan-
cially on an annual basis towards these services.

Acoustics

The acoustic design of new buildings, advice to improve
the acoustics of existing buildings and the varied problems
of industrial and traffic noise occupy the staff of the
Acoustics Division full-time.

The Division was responsible for the acoustic design
of the Nico Malan opera house which was opened this
year, and also completed the acoustic design of the
SABC’s Pietershurg studios. The acoustic treatment of
a large conference room and the design of a novel stereo-
phonic sound-recording system for it proved highly sue-
cessful.

The acoustics for four new churches with no natural
ventilation are being designed for noisy areas in four
cities, Work continues on the acoustic design of opera
houses, broadcasting studios, university lecture rooms and
school rooms.

After a successful symposium on the design of church
buildings enquiries into acoustic problems in churches
increased noticeably.



Geomagnetism

Although the activities of the Magnetic Observatory at
Hermanus have, from their very nafure, an inter-
national character, the needs of local research workers
and national organizations are also taken into account.
The functions and current programme of the Observa-
tory include the continuous recording of geomagnetic
and allied geophysical elements, the determination of the
configuration and variations of the magnetic field in
Southern Africa, the maintenance of magnetic stan-
dards, the analysis and dissemination of the data, and
co-cperation in both national and international
geophysical programmes. The Observatory’s own
research programme is concerned mainly with the
analysis and interpretation of time variations in the
recorded data,

Geomagnetism

The changes in the earth’s magnetic field are recorded
continuously at the Observatory at Hermanus and also
at Tsumeb in South-West Africa. The recording station
at Tsumeb is situated in the grounds of the Ionospheric
Research Station of the Max Planck Institut fiir Aerono-
mie and is operated by the staff of the research station.

In view of the extensive geographical area served by
the Observatory, it has been decided to establish at least
two more magnetic recording stations in the Republc,
Considerable progress has been made with the automa-
tion of the existing recording stations and special vario-
meters of modern design are being developed at Her-
manus for the proposed new stations.

A special fluxmeter is used at Hermanus for the con-
tinuous recording of geomagnetic pulsations in the fre-
quency range (,2 to 0,003 Hz. The pulsations are classi-
fied in accordance with international procedure and re-
ported in the Observatory’s monthly magnetic bulletins.

The object of the primary magnetic field programme
is to determine the absolute values and secular variation
of the magnetic elements in Southern Africa. For this
purpose a network of sixty primary magnetic field stations
(repeat stations) is maintained in the Republic and South-
West Africa. Whenever possible the observations at the
field stations are co-ordinated with similar surveys in
Rhodesia and Mozambique.

Three long-term projects were initiated during the year
to investigate the nature of the magnetic variations in the
seismic region of the Western Cape, the possibility of
Plezomagnetic effects at the site of the proposed Thee-
waterskloof Dam, and the influence of the sea and/or
the edge of the continental shelf on geomagnetic varia-
tiomns.

Magnetic
Observatory

Head :
Mr A. M. van Wijk

An analytical investigation of the magnetic quiet-day
{Sq) diurnal variation has revealed an interesting seasonal
effect.

Cosmic rays
Variations in cosmic ray intensity are continuously regis-
tered by a neutron monitor (type Chalk River 3-NM-64).
The programme is carried out in co-operation with the
CSIR Cosmic Rays Research Unit at the Potchefstroom
University. The data are processed on the computer at
Potchefstroom and published by the Chservatory.

Because Hermanus is favourably situated for studies of
long-period and short-period variations of cosmic ray in-
tensity, 1t was decided during the year to enlarge the
neutron monitor to four times its present size. The addi-
tion of nine counters to the existing three will increase
the counting rate by a factor of four (to approximately
4 x 10° per hour) and reduce the standard deviation by
a factor of two (to 0,169%).

At the instigation of the Cosmic Rays Research Unit
a special device was added to the read-out systemn of the
existing monitor to provide information on the multi-
plicity of the nucleon component of cosmic rays.

A member of the 1971 South African Antarciic team becomes
acquainted with one of the field magnetometers he will be
using at Sanae.

CSIR Annual Report 1971 13



Since June 1971 the atmospheric pressure data required
for the reduction of the neutron counts have been ob-
tained directly from a servobarometer. The commission-
ing of the servobarometer was the final step in the auto-
mation of the monitor and the barometric data are now
far more accurate.

lonospheric observations

The Observatory is included in the network of 30 Mz
riometer stations established in 1963 by the Air Force
Cambridge Research Laboratories (Bedford, TISA), The
continuous records of cosmic radio noise provide infor-
mation of the relative opacity of the lonosphere to radio
waves. The data recorded at Hermanus are of interest
to geophysicists in South Africa and are currently being
used by a postgraduate student of the Potcheifstroom
University for research into the absorption of cosmic radio
noise.

The integrated intensity of atmospheric noise was con-
tinuously recorded on the 27 kHz receiver. The data
are used to identify solar flare effects on the magneto-
grams.

The ionosonde of the National Institute for Telecom-
munications Research (NITR) was moved from Cape
Town to Hermanus on 10th May 1971 and began opera-
ting at the Observatory on 13th May 1971. The data are
processed at the NITR in Johannesburg and published
in its Monthly bulletin of ionospheric characteristics.

Seismology

Preliminary reports of earthquake phases recorded by the
two Milne-Shaw seismographs are supplied to the seis-
mological centres in Washington, Strasbourg and Edin-
burgh on a three-monthly basis. Although the seismolo-
gical programme is a side-line for the Observatory, the
reports have proved useful in detecting local earth
tremors and in distinguishing between pulsations of mag-
netic and seismic origin. Seismograms were loaned to the

A distant {field station operated by the Magnetic Observatory.
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A seismograph record of an earthquake in the South Atlantic
Ocean 450 km west of Bouvet Island.

Geological Survey in Pretoria and to the Goetz Observa-
tory in Rhodesia for research into the Western Cape
earthquakes of 1969-70.

Ozone ohservations

The Observatory began operating an ozone recorder for
the Max Planck Tnstitut fur Stratosphérenphysik in Sep-
tember 1970. The irnumediate object is to determine the
latitude effect and time variations in the ozone content
of the lower atmosphere, The sixteen selected observation
posts lie within a narrow longitude strip from Tromsd
(Norway) in the north to Hermanus in the south.

Aerosol sampling

During the period 1st October to 7th November 1971,
the Observatory operated an aerosol sampler for the
National Centre for Atmospheric Research, Boulder,



USA. The apparatus uses special filters to collect extra-
terrestrial magnetic spherules. The object of the investi-
gation conducted simultaneously in the northern and
southern hemispheres, was to determine the nature, in-
cidence and global distribution of the spherules.

Geophysical alerts

Geophysical research units and other interested organiza-
tions in the Republic are advised of the onset of magnetic
and jonospheric disturbances with the minimum of delay.
The messages are relayed to the appropriate centres
through the communications network of the Weather
Bureau.

Magnetic activity indices

The Hermanus Observatory is one of the few magnetic
stations whose data have been selected for use in the
determination of the planetary indices of magnetic activi-
ty, Dst and Ks, The data are supplied to the relevant
international centres as soon as possible after processing.

Antarctic research

The Observatory provides laboratory and other facilities
for the geophysicist from the Potchefstroom University
who organizes the Antarctic programme for geomagnet-
ism and aurora on behalf of the Department of Trans-
port. The geophysicist is stationed at Hermanus and is
assisted by a research officer of the Observatory who has
been seconded to the Antarctic research group.
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Astronomy

The Republic Qbservatory was not limited in function
to pure research in the field of astronomy in particular,
but also performed duties of a civil nature, such as the
maintenance of the national time service. This service
was rendered to the public by means of the time signal
and standard {requency transmitters. In addition, these
signals were distributed by land line to the Post Office,
the SABC and other institutions.

The principal long-term programmes of the Observa-
tory comprised observational and theoretical research
in the field of visual double stars (a field recently
extended to include eclipsing binaries) and photographic
observations of minor planets and comets.

The short-term projects of the Observatory included
the successful search for Proxima Centauri, our nearest
known stellar neighbour apart from the sun, the dectec-
tion and measurement of the rotation of the minor
planet Eros, the observation of the “splitting’ of Nova
Pictoris, the publication of a photographic star atlas of
the southern sky, and the preparation of a series of
colour photographs of the planet Mars.

During the year the British Science Research Council
and the CSIR signed an agreement to establish a new
South African Astronomical OQbservatory. As from
Ist January 1972 the resources of the Republic Observa-
tory (Johannesburg) and the Royal Observatory
{Cape Town) are to be combined. Although astro-
nomical observations on a limited scale will be carried
on in Johannesburg for some years, the new observing
sight will be at Sutherland, C.P., and the headquarters
in Cape Town.

Long-period variable stars

Observations of this Important group of variable stars
have been carried out with the 20-inch reflector. The
availability of this telescope for extensive periods through-
out the year has made 22 500 observations on 127 nights
possible. As a result a number of light curves were con-
structed and published.

Planetary photography
This programme which is organized and financed by the
Lowell Observatory is carried out at a number of obser-
vatories well separated in longitude in order to provide
an almost continuous watch on the planetary surfaces.
The 264-inch refractor is equipped with a camera using
35-mm monochrome film combined with red, green and
blue filters. During the year 55 000 photographs of Mars
and 37 000 of Jupiter were exposed and sent to the Lowell
Observatory for processing. Unfortunately incessant dust
storms on Mars spoilt many of the photographs of that
planet.
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Republic Observatory

Acting Director :
Mr J. Hers

Comets and minor planets

The Franklin Adams telescope at Hartebeestpoort Dam
was used to expose 201 minor planet plates and 21 comet
plates on 22 nights. This gave 272 positions of minor
planets and 10 of comets.

National time service

The Observatory provided the national time frequency
service until 2nd December. The Radio Space Research
Station at Hartebeesthoek then took over temporary
transmission of the ZUO signals pending the transfer of
the service to the National Physical Research Laboratory.

Visual double stars

The 264-inch refractor was used to obtain 378 measures
of visual double stars,

Photometric double stars

The 20-inch reflector was used on 86 nights to obtain
about 6000 photo-electric ohservations of 12 eclipsing
binaries. The instrumentation was improved by adding
a new integrating amplifier and electronic timer to the
photometer.

Occultations
Thirty-four occultations were observed, including five
which were timed photo-electrically. On May 13 the
occultation of Beta Scorpii by Jupiter was successfully
observed by using a photo-electric photometer and data
analyser incorporating a portable computer attached to
the 20-inch reflector.

Photographic records were also obtained using the
planetary patrol equipment on the 26-inch refractor.

A planet camera attached {o the 26-inch refractor.




Mathematical
Sciences

The National Research Instituie for Mathematical
Sciences (NRIMS) consisis of divisions for mathematical
analysis, statistics and numerical analysis, and a section
for operations research. Activities cover the various
branches of mathematics and their application to
research. Typical fields of study are theoretical fluid
dynamics, stress-deformation theory, statistical deceision
technigues and the design of expertments, and numerical
and non-numerical computaton on digital computers.

Weather prediction

With the active co-operation of the South African
Weather Bureau considerable progress has been made in
investigating methods for the numerical prediction of
weather. As the application of a mathematical model to
prediction at a single altitude above South Africa and a
large part of the southern hemisphere was reasonably
successful, methods are now being mvestigated which in-
volve two altitudes or levels. A computer program for
the simplest two-level model was developed and applied
in practice. As had been expected, this model was not
practical and a slightly more involved two-level model
was developed. The corresponding computer program
has been written and extensive tests can now be carried
out,

Mathematical theory of fluid flow

New theorems have been developed relating to the exist-
ence and nature of the solutions of equations applicable
in cases in which the boundaries of the fluid change
during motion.

Road tratfic preblems

A study carried out for the National Institute for Road
Research indicates that two recently opened freeways
near Pretoria reduced travelling times by about 20 and
25 per cent respectively.

Statistical analysis of the rates of all traffic accidents
and also of fatal traffic accidents in the Republic between
1961 and 1969 indicates a pronounced periodic variation
in the rates.

Statistical analyses were carried out to determine stan-
dard conditions for the use of the skid test trailer being
developed by the National Institute for Road Research
to measure the skid resistance of roads.

At the request of the South African Road Safety Coun-
cil a sample survey is being organized with the co-opera-
tion of the South African Police to obtain data on the
consumption of alcohol by drivers involved in traffic
accidents. The effectiveness of a recent campaign to pro-
mote pedestrian safety was also investigated at the re-
quest of the Road Safety Council.

National Research
Institute for

- Mathematical

- Sciences

- Director:
DrA. P. Burger

Lightning research

Statistical analyses were carried out on behalf of the
National Electrical Engineering Research Institute to de-
termine differences in accuracy when lightning discharges
are located by measurements from two or from three
points.

A study was made of the variation in current strengths
during lightning discharges. Although the equipment
could not record currents smaller than 2 kA, the prob-
ability of the occurrence of lightning discharges with
current strengths less than this could be determined by
means of statistical theory.

Nutrition studies

For the National Food Research Institute, the degree to
which soya meal has been cocked, its bitterness and bean-
taste (all as judged by a test panel) were related to the
time various samples of meal had been cooked. The Insti-
tute developed new statistical theory for this purpose,
and also a computer program for performing such anal-
yses in very general cases.

In a nutritional experiment on five species of rats which
were specially inbred, nitrogen determinations were made
and statistically analysed. It was found that there are
some species whose excretion of certain types of nitro-
genous compounds 1s more reproducible than that of
other species. In future experiments on these compounds,
it would thus be expedient to use the suitable species of
rats.

Urbanization of Bantu

In May 1968 South African participants in the Inter-
national Biwological Programme (Human Adaptability)
carried out a survey on about 250 rural Venda males in
the vicinity of Sibasa. In September 1968 a similar survey
was done of urban Vendas from Tshiawelo near Johan-
neshurg, Organizations from eight disciplines took part
and made observations on each of the individuals in the
two sample populations. These data were statistically
analysed. Altogether 73 of the variables were quantita-
tive.

The analyses created the impression that it is not par-
ticularly important from the statistical point of view that
all disciplines should collaborate simultaneously in sur-
veys of this kind. If this is so, the organization of such a
survey could, of course, be simplified. Results were pre-
sented in April 1971 at the congress of the International
Biological Programme at Blantyre in Malawi.

Percentage buiterfat in milk

The NRIMS carried out a statistical analysis for the
Animal and Dairy Research Institute to determine, for
a given herd, how many samples of milk must be tested
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for butterfat each day to ensure that the true average
value can be determined with prescribed accuracy and
probability of error.

In order to provide the necessary data the Antmal and
Dairy Science Research Institute determined the percent-
age of butterfat in composite samples of milk obtained in
a random manner from 28 dairy herds on 30 consecutive
days. ’

By using techniques of mathematical statistics it was
found that the variation between herds from day to day
1s so great that one sample a day is necessary in order to
state with sufficient certainty that the sampling average
approximates the true average closely enough.

Medical studies

The following is an example of the numerous statistical
analyses carried out for the South African Medical Re-
search Council.

The Nutritional Clinic for Children carried out a
variety of biochemical determinations on children suffer-
ing from three types of jaundice. The question to be de-
cided was whether the illness of a child with symptoms
of jaundice could, on the basis of the biochemical obser-
vations alone, be correctly diagnosed as one of three main
types of jaundice. Statistical analysis showed that only
six of the measurements are sufficient to make the classi-
fication. However, as complete data for a full analysis
were not yet available from sufficiently many patients,
the result is as yet provisional.

Computing centre

The computing service available to CGSIR institutes and
outside organizations has been improved. One of the de-
velopments was the direct coupling, by fast telephone
lines, of an electronic computer at the National Institute
for Telecommunications Research in Johannesburg to
the central computer at Scientia.

Engineering structures and metrication

The Institute aided civil engineers with structural analysis
by computing the stresses and strains in large structures.
"The computer programs for such computations have been
adapted for use with metric units,

Computer-aided design and numericatly-controlled

machine tools

The degree of automation which has been achieved in
design and metal cutting may be illustrated by the ex-
ample of a controlling cam for a textile machine. The
dimensioned design drawing of the cam was executed
directly onto the graphic display screen of a computer.
Without further programming of the computer this de-
sign was used to provide a control tape by means of which
an automatic milling machine was operated to produce
the metal cam.

Kinematic display

Special computer programs have been developed making
more flexible use of the display screen of the computer

With the aid of a hand-held light pen and a typewriter keyboard the cathode ray display screen, which is coupled 1o the
computer, is used for a theoretical study of wing profile aerodynamics,
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The poputar self-service computer terminal station in use at
the NRIMS computing centre.

possible while the full stream of computing tasks is being
processed during the day shift. Continuously moving
umnages of graphs or geometrical shapes can be produced

values. The formulas can be exhibited on a display screen
so that the mathematician can manipulate them conve-
niently. Using the final result it is, of course, possible to
obtain as many numerical values as desired.

Geomelry of curved surfaces

A versatile computer program has been developed to
define digitally an arbitrary curved surface, using a mini-
mum number of measurements. The method has been
used to check the accuracy of alignment of the trisonic
wind tunnel at the National Mechanical Engineering Re-
search Institute.

The standard error of measurement was 0,04 mm and
one great advantage of the method was that accurate
centring of the theodolite, which would have heen almost
impossible, was not necessary.

Scientific programming

During the year several large programs for other CSIR
institutes were completed, Amongst the subjects involved
were electron microscopy, aircraft noise in the vicinity of
airports, aircraft dynamics, ionospheric analysis, spectro-
chemistry, chemical kinetics, the processing of lightning
data, wave analysis, diffusion processes, ore prediction
and astrophotometry.

A weather prediction chart computed and printed graphically by computer,
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Job training

During the past two years the Institute has given officials
or students from the CSIR or external organizations the
opportunity of working under supervision on a computer
program or a traming task, for periods varying from a few
days to a number of weeks, During the past eighteen
months about fifteen persons made use of this oppor-
tunity.,
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~ Tele-
communications .
Research

Basically, the work of the National Institute for Tele-
communications 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. In addition, the Institute
operates the Radio Space Research Station at Hartebeest-
hoek near [fohannesburg.

ionospheric research

The Institute carries out research into the ionosphere
and its influence on the propagation of radio waves.
Routine ionospheric observations are made at Hermanus
and near Johanneshburg, and bulletins of ionospheric data
and predictions of optimum frequencies for use in short
wave radio communications are issued monthly. Obser-
vations of airglow are made at Hartbeespoort Dam.

The Institute co-operates with numerous overseas or-
ganizations by exchanging data and taking part in joint
experiments. Advice has been given to several local bodies
on problems involving the radiation, propagation and
reception of radio waves.

Measuring rainfall by radar

Research into the use of radar to study clouds and pre-
cipitation was interrupted hy the transference of the
radar to a new site at Houtkoppen, north-west of Johan-
nesburg. Here a joint radar facility has been established
in co-operation with the National Physical Research
Laboratory.

The Institute has now commpleted its preparations for
an experimental programme of rainfall measurements
over a wide area by means of radar. These measurements
will be used in a hydrological research project to investi-
gate the correlation between rainfall and run-off in a
river catchment area.

An 8 mm Doppler radar for use in a more fundamental
study of clouds and precipitation has been developed.
The system has a high resolution in range and in velocity
and has been used to measure the velocity spectrum {and
hence the drop size distribution) of falling raindrops.

Lightning research

The Institute uses a system of spaced VHF receivers to
obtain coherent records of the noise emitted by lightning.
These are processed to give a three-dimensional image of
the lightning stroke, Pictures obtained in this way are
compared with models of the cloud based on simulta-
neous radar observations.

The system, with which lightning processes within
clouds can be observed, has proved to be a powerful tool
in the investigation of lightning. One of the conclusions
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National Institute for
Telecommunications
Research

Director:
Mr R. W. Vice

of the research is that (contrary to reports from investiga-
tors in North America) the path of a lightning discharge
1s generally related to a distinct feature of the cloud.
Another finding is that the lightning discharge does not
take place, as hitherto assumed, between charge centres
of opposite polarity.

Distance measurement

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

The Institute has also investigated the use of modulated
infra-red beams of distance measurement. This work re-
cently led to the production by a South African firm of
a very precise system capable of measuring distances of
up to two kilometres to within one or two millimetres.

The advent of such optical systems with an accuracy
of about one part in a million has brought about the
need for a standard against which they can be calibrated.
The Institute is therefore planning to construct a suit-
able standard baseline one or two kilometres long and
accurate to within a fraction of millimetre.

Using the infra-red distance measuring equipment at a building
site.




Space research

The Institute operates the Radio Space Research Station
at Hartebeesthoek on behalf of the United States’ Na-
tional Aeronautics and Space Administration (NASA).
This station actually comprises two major tracking sta-
tions which share support facilities, the Deep Space In-
strumentation Facility (DSIF) and the Satellite Tracking
and Data Acquisition Network (STADAN).

The 7 m weather radar antenna at Moutkoppen, near
Johanneshurg.

The console of the weather radar at Houtkoppen.

The DSIF uses a 26 m parabolic antenna to track and
communicate with space probes to the moon, the planets
and interplanetary space, and has played an important
role in most of NASA’s deep space projects. During the
year the station was occupied mainly with tracking the
Mariner Mars 1971 space probe and the Pioneer 6 space
probe which was launched in 1965 and has now come
within range again after orbiting the sun.

The STADAN station is one of the world-wide net-
work of stations established by NASA to track and com-
municate with scientific earth satellites. Over the past
year extensive modifications and additions to the equip-
ment have been carried out to bring the station into line
with the latest standards of the network.

Radio astronomy

When the 26 m antenna at Hartebeesthoek is not re-
quired for tracking operations it is used in a programme
of radio astronomy. Appropriate ancillary equipment
operating at a wavelength of 13 cm was designed and
constructed by the Institute. Modifications are being de-
veloped to extend the operation to a wavelength of 7 cm.

Most of the time available in the past year was devoted
to a survey of southern radio sources between the declina-
tions of —20° and —36°. The survey of this zone is almost
complete, and should include about 400 sources of which
roughly 30 per cent are listed in the Parkes Catalogue,

The major continuing programme is the investigation
of intensity variations in extragalactic sources. This has
been under way since June 1967 and at present 80 sources
are being studied, of which at least 30 are variables.

Long baseline interferometry has been carried out in
co-operation with observers in California, Spain and
Australia.
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Mechanical
Engineering

The National Mechanical Engineering Research Institute
(NMERI) is concerned mainly with the development
of new ideas and techniques in mechanical engineering
as well as the improvement of machines and materials
used in industry. The Institute is also active in fields such
as rock mechanics in order to improve efficiency and
safety in mining. In addition the Institute has testing
equipment and machines, instruments and qualified
personnel for research in the fields of metallurgy, strength
of structures, process development, rock mechanics,
aeromechanics (including aeronautics), hydromechanics
(including harbour and river engineering) and heat
mechanics (including air-conditioning and refrigeration ).

The NMERI consists of six research divisions, namely
Strength Mechanics, Metal Mechanics, Rock Mechanics,
Process Mechanics, Fluid Mechanics and Heat Mechanics
as well as three research units, namely the deronautics
Research Unit, Hydraulics Research Unit and Mine
Equipment Research Unit.

The six divisions together with the Aeronautics Re-
search Unit are situated in Pretoria, the Mine Equipment
Research Unit in Johannesburg, and the Hydraulics
Research Unit is on the campus of the University of
Stellenbosch., The three units are integral parts of the
NMERI and are responsible to the Director of the
Institute.

Technoelogical foundry problems

Activities in the field of foundry research are co-ordinated
with the South African Foundry Research Foundation
which assists in financing and directing the projects.

The interrelationship between moisture loss and erosion
resistance in green sands in moulds is being investigated.
A survey of moulding materials used in local foundries
was also carried out. The findings of this project are to
be used as a basis for a South African foundry-sand
specification.

Besides the investigations carried out many enquiries
into the properties of moulding materials, the quality of
castings and the occurrence of casting defects as well as
foundry problems in general, were dealt with.

Plastic deformation

Interest in the influence of strain rates and impact loading
on the deformation behaviour of metals has increased
considerably in recent years. Forging, rolling, pressing
and extrusion can be done more economically by apply-
ing higher strain rates.

A high-speed tensile testing rig with piston speeds
ranging from 12 to 20 m/s resulting in strain rates of
about 100 m/s was designed and constructed. Tensile
tests using this device were carried out on commercially
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pure aluminium sheets (99 per cent Al) in the annealed,
as recelved condition. Comparing these values with values
for annealed and unannealed samples obtained at lower
strain rates in an Instron machine it was shown that the
ultimate tensile strength increases with increasing strain
rates. The total elongation to fracture in annealed speci-
mens is not influenced by the strain rate. For unannealed
specimens, however, the elongation increased from about
8 per cent at low strain rates to about 25 per cent at high
strain rates. There is at present no explanation for this
unusual behaviour.

Tests on other materials such as pure nickel, cobalt
and iron continue,

Effect of additives on castiron

Research into the solidification of magnesium-modified
cast iron continued. The previously reported interrela-
tionship between the interfacial tension of graphite and
liquid cast iron and the graphite shape was confirmed.
More attention, however, was paid to cooling speed and
super-cooling conditions.

Results indicated that not only high surface tension,
but also high cooling speed promotes the formation of
nodular graphite in cast iron. A final report is being
prepared.

Surface quality of ferrous castings

The growing demands on the South African foundry
industry, especially by car manufacturers in view of the
efforts to increase local content of vehicles, have necessi-
tated an increase in quantity and improvement in quality
of castings.

A literature survey was made to establish what research
has already been done on the surface quality of castings.
In a preliminary test programme claims that casting sur-
faces were improved by using a paddle mixer instead of
a roller mill, were investigated. Results indicate that there
is sufficient improvement to justify further investigation.
Tt is believed that the mechanism of mixing is completely
different in the two mixers and that the paddle mixer dis-
tributes the clay binder more uniformly.

Impact properties of metals

A literature survey was conducted to examine the most
important aspects of impact technology and the current
areas of interest in impact mechanics.

A testing facility for low-pressure impact, initially for
compression specimens, was designed and constructed.
Instruments were successfully developed for measuring
piston velocity immediately prior to impact and also the
force exerted on the specimen.



A displacement transducer with a fast response, which
will be able to withstand repeated impact loading is being
developed. A testing programme, within the limits of the
test facility, will be initiated based on the conclusions of
the literature survey.

Rock mechanics services {o industry

Industries in the Republic and abroad made use of these
services which comprise a consultative service, a service
for testing rock properties and a service for measuring
rock stress. Particular use was made of the former service
and about 1000 rock specimens were tested,

Large-scaie testing of rock and coal in situ

During the year nine coal specimens, 1,5 m by 1,5 m in
cross-section and of different heights, were prepared and
tested in a colliery. The complete load-deformation
characteristics of some of these specimens were obtained
in the field. Because of practical difficulties the complete
load-deformation characteristics of the very low speci-
mens could not be obtained. To test these specimens,
hydraulic loading equipment was modified to double its
loading capacity.

More data are needed on the strength and deforma-
tion of coal specimens with a width-to-height ratio of
greater than four. The strength of coal specimens in-
creases considerably as the width-to-height ratio increases
so that further tests are not possible with existing equip-
ment. It is therefore planned to investigate next year the
development of equipment and methods which can be
used in similar tests.

This project is sponsored by the Coal Mining Re-
search Controlling Council.

Model studies of fracture development

Work continued on the development of a material suit-
able for brittle fracture models which are used to study

A small-scale autogyro rotor being tested on a mobife test rig.

fracture development around excavations. In particular
attention was paid to reproducibility of results and the
influence of composition on the mechanical properties
of the material.

Work on the production of moiré grids and on photo-
graphic recording of moiré patterns continued. In addi-
tion numerous models were tested to determine the in-
fluence of loading on the stress level causing failure.

Stability of rock slopes

Several projects on the stability of rock slopes were under-
taken, all involving the measurement of joint orientations.
In one case the orientations of over 250 joints were
measured to provide information on the predominant
joint sets. These data were used to determine the stability
of the slope. Various methods were used including stress
analysis by finite elements. A preliminary study of the
stability of the slope at an open-cast mine was under-
taken.

The finite element method was also used to determine
the stress distribution around a proposed underground
power station.

Comminution and grinding

An investigation was started to develop a scientific basis
for the design of control systems for mill grinding circuits.
A milling system must be able to produce, at minimum
cost, a product of any desired size from any given mate-
rial, the physical properties and condition of which are
known.

Before a suitable control system can be designed the
fundamental mechanics of the grinding process must be
understood. The project therefore includes research into
the mechanism of grinding as well as the design of control
systems.

Phormium tenax processing

The two main consumers of Phormium tenax fibre in the
Republic are a new bag mill in the Transkei which can
use coarse fibre, and an old bag mill in Benoni with jute
spinning machinery which requires a fairly fine fibre.

Fibres for the old mill are decorticated, washed and
then subjected to brief carding, partly to split the fibre
but mainly to remove dust and short lengths of fibre so
that a clean fibre with fairly long staple is obtained.

Experimental work was done on a carding machine
to determine the modifications required to give the cor-
rect degree of carding. All carding machines in use were
then modified.

‘The first production models of the so-called ‘Min#’ de-
corticator were completed. One of these was installed at a
fibre farm of the Department of Bantu Administration
and Development. When correctly operated with leaves
of a good quality, the machine can produce half a ton of
first-grade fibre & day.

Fibre-washing experiments continued on a laboratory
scale. They led to a promising method in which two inter-
meshing bladed rotors agitate and brush out the fibre
under a waterspray, and two rubber rollers, joined by
a spring, pull the fibre from the brushing rotors and
squeeze excess moisture from it. This method can easily
be adapted to full-scale automatic operation and a unit
larger than the present laboratory model is being built
for pilot-scale trials.

Basic properties of fibre

During the work on Phormium tenax decorticators it
was found that the performance of these machines is
very dependent on the age, size and quality of the leaves
processed, and that there is little reliable information
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available on the fibre content of leaves, the distribution
of the quantity and quality of the fibre along the lea,
the effect of the age of the plant and of the leaves, and
the locality and season of production.

A research programme to investigate these variables
was started in order to assess the economic possibility of
making a better quality fibre by using only part of the
leaf to determine how old the leaf should be to achieve
maximum output of the fields, and to collect other data
needed for the proper management of Phormium tenax
estates.

Ore-loading facilities

As a result of a proposal to construct ore-loading facili-
ties at Saldanha Bay, ISCOR commissioned the Hy-
draulics Research Unit to carry out an extensive survey
of wave and wind conditions in the bay in order to obtain
basic design mnformation for the most favourable siting
and layout of harbour facilities. The field observations
included wave recordings at selected positions within the
bay, daily wave observations with a wave clinometer at
the bay entrance and continuous recordmg of wind con-
ditions. Simultaneous wave recordings (using four boats)
are also being made for selected wave conditions.

After a year of field studies it was decided to continue
them for another year in order to compile a more com-
prehensive set of data.

A fixed-bed model will be used to study wave condi-
tions and to determine the best position for a loading
terminal in Saldanha Bay.

Conveyance of granuiar material

A study was undertaken of the feasibility of pumping
bauxite slurry at a rate of between 750 000 and 1 500 000 t
per annum over distances of up to 100 km. By testing
samples in the capillary tube viscometer it was found
that slurries containing 60 per cent bauxite by mass
could be transported. On three of the four pipeline routes
proposed the available head is greater than the calculated
pipeline pressure losses and thus no pumping Is required
for these three routes.

Another investigation dealt with the pumping of tail-
ings to a slimes dam. The intention was to increase the
rate of pumping from 60 t/h to 200 t/h. Data on pipe
diameter, mixture velocity and the power required for
different throughputs and static heights were supplied
to the sponsor concerned.

A test circuit consisting of a circular pipe 0,10 m in
diameter and 73 m long as well as a test circuit with a
pipe of the same diameter and length but with a segment
plate inside, were constructed. Tests with anthracite with
a size-range of 0,2 to 20 mm showed that, depending
on the concentrationt of the solid, 15 to 30 per cent less
power is required to pump the same amount of solid
through the segmented pipe than through the circular
pipe. This is because the zone where the concentration
is highest, namely at the bottom of the pipe, is greater
in a segmented pipe than in a circular pipe.

Hydraulic hoisting
Tests on a model to determine the most important para-
meters for a hydraulic ore-hoisting system were com-
pleted. These tests, in which the entrainment of particles
into the uplift pipe could be visually observed, helped to
explain certain performance characterlstlcs

By dimensicnal analysis and using test data from a
pilot plant, an equation was evolved for calculating the
discharge concentration under various conditions. How-
ever, the influence of certain minor factors has still to
be determined. Norite with a mean diameter of 20 mm
and a relative density of 2,96 has been transported
through an uplift pipe 0,25 m in diameter at 400 t/h.
This represents a volumetric concentration of 26 per cent,
or 57 per cent by mass.
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Alr conditioning and refrigeration

The results of mvestigations into the chilling of meat
were made available 1n advisory services to consultants,
particularly where problems were experienced with addi-
tions and alterations to existing refrigeration plants and
the design of new plants.

The design of air-conditioning systems for certain in-
dustrial and research applications is often complicated
by unrealistic requirements in connection with air move-
ment and by a lack of basic information. These factors
affect the overall cost of a plant more than is usually
realized.

The Institute now has facilities for studying air flow
patterns in air-conditioning applications, with the aid
of which the performance of different air diffusers can
be tested.

Climatological data for designing air-conditioning equipment
Extensive analyses of climatic data (wet-bulb and dry-
bulb termnperatures, dewpoint temperatures and intensi-
ties of solar radiation) were carried out and critical com-
binations of weather elements for summer as well as for
winter were published in the form of maps of Southern
Africa, Numerous requests for the published information
were received.

An instrument for the direct measurement of effective
temperatures was built and is being tested for perform-
ance.

Testing of steel wire ropes

The Mine Equipment Research Unit continued the test-
ing of steel wire winding ropes in accordance with the
Republic’s statutory requirements. Mining companies in
Rhodesia, Zambia and other Southern African states
made extensive use of the facility. From Ist October 1970
to 30th September 1971, 5 212 ropes were tested.

Fatigue of winding ropes

A universal machine for testing fatigue in wire ropes
was designed by the Institute and installed at the Mine
Equipment Research Unit to simulate loading conditions
experienced by steel winding ropes, particularly those
in Koepe winders. This machine was extensively used
throughout the year.

A test programme is being undertaken to assess the
fatigue properties of steel wire ropes of different design
and construction used in Koepe winders.

Test programmes based on conditions prevailing at two
mine shafts were formulated and the first series of tests
has been completed. The second test series is now in hand
and it is anticipated that the machine will be fully utilized
throughout the coming months.

Thrusiing device for rock drills

It is well known that rock drills used in stopes are under-
thrusted and atternpts to improve drilling by increasing
the air pressure makes them more so. It was thought
therefore that a device capable of applying a thrust to
a rock drilling machine under conditions similar to those
in which it is normaily used in stopes, would probably
increase drilling efficiency,

A study of the feasibility of the design of a thrust
device, light but capable of applying up to 2 700 N thrust
to a rock drilling machine, was carried out and prelimi-
nary designs were submitted to sponsors for approval.
After certain modifications in the design a prototype was
built and tested underground in a test stope. The results
indicate the rig has considerable promise provided it is
modified silghtly to make it more suitable for arduous
underground conditions.

Sediment movement in the sea

Littoral transport in the Richards Bay area was investi-
gated further and the results were described in reports



on the project. A report was also drawn up on the move-
ment of suspended river sediment along the Natal coast.

The direction of littoral transport at the Tugela, Um-
geni, Isipingo, Umkomaas and Umzimkulu River mouths
was investigated by analysing the heavy mineral con-
tents in the river sediments. Similar investigations are
planned for other rivers in Natal.

Ocean wave research

The collection of wave data around the coasts of the
Republic continued. A paper on various aspects of the
wave project was presented at a symposium and reports
on wave and wind conditions in the East London and
Port St Johns areas and along the South-West African
coast were published during the year,

The Mozambigque Department of Transport i1s con-
sidering the installation of a wave recording station.
Should this plan materialize the Department will make
the data it collects available to the Institute’s ocean wave
project.

Harbour siltation and beach erosion at Durban

Continued monitoring of the underwater mound, built
off the Durban beaches to protect them, showed a maxi-
mum difference of approximately 10 per cent between
the volume of the mound and the volume of sand dumped.
This order of variation is quite normal and dredgers
continued to dump sand throughout the year. The dump-
ing rate increased from September 1971 when material
from a new pier being built in Durban harbour, became
available.

Surveys of nearby beaches showed that considerable
changes took place during the year. Accretion occurred
on all beaches except those in the extreme south. This
is thought to be because the adjacent northern beaches,

Making wave measurements in a model of the Richards Bay
harb

badly eroded in 1970, formed a ‘sand trap’ which in-
hibits recovery of the southern beaches until it has been
filled in. Analysis of beaches north of the Umgeni River
started recently. The data obtained should provide a
clearer picture of sand movement in the Durban bight.

Richards Bay harbour development
In general the field work on the development of Richards
Bay harbour progressed according to schedule. The wave-

recording coverage was greatly improved by the installa-
tion of additional recording equipment.

The model tests in connection with this project pro-
gressed satisfactorily. Various entrance layouts were
tested in the sediment model so that possible sedimenta-
tien problems could be eliminated or reduced to a mini-
mum.

Lamberis Bay fishing harbour

The wave study in connection with possible extensions
to the fishing harbour at Lamberts Bay was completed.
A study of sediment movement is now in progress to
determine and solve any sediment problems which may
occur after the new harbour has been completed.

Muizenberg marina project

In connection with a proposal to build a marina at
Muizenberg the Hydraulics Research Unit was commis-
sioned to determine the optimum entrance channel and
breakwater configuration and its effect on the adjacent
beaches.

Seasonal beach variations, sea-currents and wave
periods, heights and directions were measured. Tracer
tests were carried out to determine the quantity and
direction of longshore transport. A fixed-bed model was
built to investigate wave penetration with various break-
water layouts.

Swakopmund beach development

To give guidance on the development of beaches in the
Swakopmund area a hydrographic and geomorphological
imvestigation was started during 1970 to establish the
wave, wind and current conditions as well as beach and
bottom changes in the nearshore area off Swakopmund.
A model will be constructed to establish the most effec-
tive and most economical method of beach improvement.

Sand dam research

In order to determine a design code for the development
of sand storage dams a mobile-bed hydraulic scale model
of the Ondekaremba sand storage dam in South-West
Africa was constructed.

In the first phase of a test programme the influence
of the shape of the dam wall on the upstream flow
velocity and on the settlement of the finer material which
adversely affects the storage efficiency, was investigated.
In the second phase the extent to which groynes can
be used to influence the small flows in large water con-
servation schemes of the future will be studied. In addi-
tion, a mathematical model which describes unsteady
non-uniform flow is being assembled in order to ascer-
tain the most desirable height increases for each stage
of the dam wall. Several permeameters were constructed
to measure the permeability of the sand.

Low-speed wind funnels
Preliminary proposals for a low-speed wind tunnel in the
Aeronautics Research Unit, with a working section of
approximately 16 m by 11 m, were documented and
tests on a scale model of such a tunnel were initiated.

The impeller for a proposed 0,5 m water tunnel was
ordered from overseas and the tunnel is being constructed.

The working section of the 2 m by 1,5 m wind tunnel
was modified in order to obtain a more uniform axial
pressure distribution. Model tests were also performed
to ascertain the modifications necessary in the hot air
dump systemn which tended to impair the flow pattern
in the working section.

The 2 m by 1,5 m tunnel is in continual demand for
sponsored ad hoc testing.
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Flight dynamics
A towing boom, which can be attached to a large truck,
was developed for further tethered-flight testing of the
experimental CSIR autogyro. Testing started on an im-
proved rotor-head system, but because of rotor hlade
vibrations tests had to be curtailed pending further in-
vestigations into blade flexing.

After successful experiments with small-scale rotor
blades the development of a free-flight test rig in the
form of a simple, very light autogyro was considered.

Rotating wings
A test programme to investigate fluctuating control forces
in autorotating rotor systems was satisfactorily concluded.

Acceleration recording equipment being instalied on an air-
craft for research into atmospheric turbulence.

A mobile rig was used consisting of a pilot-controlled test
bed or a truck, suitable for testing model rotor systems 7 m
in diameter. Metal and plastic rotor blades were tested.

The results obtained and information gleaned during
an overseas visit were used to begin the development of a
full-scale rotor system with metal blades and improved
dynamic characteristics.

"The wind tunnel investigation into autorotating rotor
systems and the analytical study of rotor behaviour con-
tinued.

High-speed wind tunnel

While the manufacture of modified flexible walls for the
trisonic wind tunnel was delayed, an urgent tunnel test
had to be done for a sponsor. As an interim measure, a
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pair of rigid nozzle blocks were contoured on a numeric-
ally-controlled milling machine using the new method of
digital computation for supersonic wind tunnel nozzles,
According to calibration tests the deviation from the no-
minal Mach number along and acrass the test section was
in the case of these nozzle blocks within = 0,5 per cent.
The sponsored tests were successfully completed.

Stability and control of missiles and high-speed aircraft
Considerable progress was made with the provision of
experimental analytical facilities for investigations into
the flight dynamics of missiles.

"The intricate apparatus constituting a model of a free-
flight launching section was completed, and the section
will soon be commissioned for use in the trisonic wind
tunnel. With this dynamic model a wide variety of flight
vehicles can be tested.

Two advanced computer programs form the basis for
analytical investigations. One is a powerful data-reduction
program used to analyse free-flight data obtained in the
wind tunnel or in free flight. The other is used to simu-
late the motion of a rigid vehicle under conditions of
flight in six degrees of freedom. The aerodynamic charac-
teristics of the vehicle, which are required as input for
this program, may be determined by means of the data-
reduction program.

A start was also made with analytical work aimed at
predicting the flight-dynamic stability of flexible high-
speed aircraft.

Aircraft noise

The method of aircraft noise assessment developed by the
Institute’s Aeronautics Research Unit was adopted by
Provincial authorities to control the development of new
townships in the vicinity of airports, thus preventing
future noise problems in these areas. Studies aimed at
the improverment and extension of the method continued.

The Unit still participates in the activities of the Inter-
national Organization for Standardization (ISO). The
staff member of the Unit who serves on the ISO working
group concerned with aircraft noise was appointed, to-
gether with representatives from the Netherlands and
USA, to consider revisions to an existing code of practice
and to investigate the noise assessment of unconventional
aircraft (such as helicopters and other VTOL configura-
tions), taking into consideration the subjective influence
of noise variability as a function of noise duration.

Work was concentrated on noise variability and a new
concept was developed for predicting the subjective res-
ponse caused by variability in the noise produced by any
source.



Electrical
Engineering

The National Electrical Engineering Research Institute
(NEERI) is concerned with both lLight and heavy-
current research in the field of electrical engineering.
The Institute consists of divisions for signal processing,
automation, applied electronics, solid state electronics,
electronic instrumentation and power electrical engi-
neering. Work is done tn such diverse fields as computer
technology, process control, the application of digital
techniques to data processing, information theory and
signal processing, medical electronics, thin-film and
semuconductor technology and its applications to elec-
tronic circuit systems and microminiaturization, and the
mvestigation of problems peculiar to the Republic in
heavy-current applications.

Thinfilm technofogy

In spite of a large increase in the demand for thin-film
coated substrates and thin-film circuits, the Institute’s
production facility was able to satisfy its own, other
CSIR institutes’ and outside organizations’ requirements
efficiently. Amongst the circuits manufactured were a
filter circuit for digital applications, and a read-only
memory with a capacity of 32 words, each of 12 hits. An
automatic wire honder was developed to provide external
connections for circuits to be incorporated into larger
systems.

The manufacturing process for thin-film capacitors was
developed further and capacitors suitable for use at fre-
quencies up to 23 MHz can now be produced. The use of
rhenium as resistive material for producing resistors with
ohmic values higher than these achleved with nickel-
chrome was Investigated. Resistive layers with ohmic
values between 500 and 2 000 ohms per square have been
produced whereas a value of only 100 ohms per square
was obtained with nickel-chrome. Attempts are now being
made to improve the temperature co-efficients of these
resistors and to produce a circuit which contains compo-
nets of high and low resistivity as well as thin-film capaci-
tors on the same substrate.

Thin-film technology was alse used in a study of the
propagation of ultrasonic surface waves, which can be
used in signal processing.

Semiconductor technology

The acquisition of a suitable diffusion furnace has made it
possible to investigate the processes used in the manufac-
ture of monolithic sermeonductor integrated circuits, Oxi-
dation, one of the most important processes in the manu-
facture of silicon semiconductors, has already been studied
and simple elements such as diodes are being manufac-
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tured by the diffusion of suitable dopants.

The Institute designed the masks and prepared the
master artwork of a special integrated circuit operational
amplifier. The masks were sent to a firm in the United
Kingdom where the silicon was processed.

The dimensions of the final circuit, which contains 25
transistors, 15 resistors and one capacitor, are 1,4 mm by
1,2 mm. About 30 of these were returned for evaluation.
Initial tests show that the circuit functions correctly.

Semiconductor analysis

In the previous annual report the digital memory which
converts an ordinary oscilloscope into a storage oscillo-
scope was mentioxed. This was used to display voice pitch
and amplitude signals on a continuous time base and
found application in two speech visualisers which are
being used by the Transoranje School for the Deaf in
Pretoria and by the University of Pretoria.

Preliminary work has been done on the construction of
a scientific device, incorporating the continuous time-base
digital memory, for recording various other signals. Such
a device will find application rmainly in the biomedical
field. There is a possibility of commercial production and
an investigating team leaves for overseas in the near
future to assess the demand for such a device elsewhere
in the world.

The use of the transistor as a temperature-sensing
device was investigated further and on invitation this
work was described in a paper delivered at an overseas
COTIZress.

Ultrasonic holography

Holography 1s a method of representing objects three-
dimensionally by processing the signal amplitude and the
phase of waves reflected from them. Ultrasonic holo-
graphy may be used In the non-destructive testing of ma-
terials and the detection of objects under water. The
possibility of applying the principles of ultrasonic holo-
graphy to practical underwater problems is being examin-
ed.

Computer technology

A hybrid computer, consisting of a digital and an ana-
logue computer coupled through an interface, has heen
completed and the software necessary for making general
use of the computer is being developed.

The system has already been used by the National
Mechanical Engineering Research Institute to simulate
aircraft take-off paths in 2 study of aircraft noise, and
for computating the path of model projectiles in a wind
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tunnel, Rainfall data of previous seasons were used in
simulating a natural underground storage dam (aguifer)
for the Department of Water Affairs with the aim of
predicting the water available for use.

An analogue computer for solving field problems has
also been completed which can simulaate potential fields
described by Poisson and Laplace equations. This makes
it possible to study the design of electron lenses and the
magnetic flux in heavy current machines, and to deter-
mine lines of flow in laminar flow, and temperature pro-
files in conductors of heat, etc. The computer is unique
in that a dry medium is used for simulation, viz. a con-
ducting paper, and yet the equipotential lines can be
plotted automatically under the control of a small process
computer. The system has already been used to study the
potential field surrounding a metal tower of a three-
phase transmission line.

Data-acquisition systems

A computer-controlled data-acquisition system has been
installed at ESCOM’s distribution station, Apallo, to
gather general data on high-voltage transmission lines
and especially data on surges. Meteorological data will
also be recorded, i.e. wind velocity and direction, tempera-
ture, rainfall, rate of precipitation and barometric pres-
sure. In addition, recordings will be made of corona
intensity and electrostatic field strength.

An operational amplifier in chip form measuring 1,4 by 1,2 mm.

The chip mounted on a can {diameter approx. 9,5 mm) for
use in a circuit.
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Electromagnetic and electrostatic antennae are used to
measure the currents and voltages in the lines so that it is
unnecessary to establish direct contact. This contactless
method of measurement is of great potential value and
will probably eventually be used for monitoring such
lines.

NEERI, ESCOM and the University of Pretoria are
working together on this project with the collaboration of
the SABS.

Process control

The research project undertaken in collaboration with a
sugar company in Natal on the construction of a mathe-
matical model of a sugar factory has reached the stage
where a process computer is being installed in the factory
to gather real-time data on the operation of the system.
So far, models have been constructed for the cane-milling
process, juice heaters, multiple-effect evaporators and
vacuum pans. The National Chemical Research Lahora-
tory is assisting with the work on the chemical processes
concerned.

Data acquired by the computer in real time are used
to test the accuracy of the mathematical models under
dynamic conditions. The general accuracy of these models
was previously tested by using the operating data pro-
vided by the refinery,

The study and simulation of an ore-reduction plant is
being undertaken in collaboration with a gold mining
company and the University of Pretoria, The study is
concentrated on the selection and distribution functions
of ore grinding mills with the aim of controlling the mill-
ing cycle and obtaining the optimum particle size. Two
ball mills in a pilot plant at the National Mechanical En-
gineering Research Institute are also being used in the
study.

Information theory

A study has been made of algebraic codes which can be
used to correct errors in messages received over noisy
transmission channels. Electronic circuits for these appli-
cations are being developed.

The interaction between man and machine is also being
studied in order to present solutions obtained by means
of a hybrid computer in such a way as to achieve maxi-
mum transference of information.

Signal processing and time series analysis

The application of the fast Fourier transform algorithm
in special-purpose computers has made it possible to pro-
cess signals with fairly high frequencies in real time. Be-
cause of a computer’s high processing speed it is possible
to simulate on 1t the behaviour of system components such
as filters, modulators and correlators and to allow these
simulated components to operate as part of an external
system. These methods can be applied in the study of
mechanical vibrations, the analysis of seismic or sonar
signals, in oceanography, acoustic research and speech
analysis, the study of electro-cardiograms, the analysis of
electro-encephalograms, picture~data analysis, pattern-
recognition studies, etc.

A Time Data analyser has been acquired which can
handle signals with frequencies of up to 35 kHz in real
time. Although the system is not vet fully operative, it has
already been used to solve various problems.

Lightning research

To measure the density of ground discharges in the Repu-
blic various lightning counters are being tested and cali-
brated. Information on cloud-to-ground discharges is
of assistance when electrical power transmission and dis-



tribution systems have to be protected in the most econo-
mical way. An international programme of the Working
Group for Lightning of the International Conference on
Large Electric Systemns (CIGRE) concentrates on this
aspect. South Africa plays a leading role in the planning
and execution of this programme as a member of staff of
this Institute is the convener and chairman of the working
group.

During the year the use of four electromagnetic direc-
tion-finding stations made it possible to obtain a greater
quantity of reliable information. These stations are cali-
brated by using data obtained from photographs recorded
by all-sky cameras in the stations. In this way deviations
can be taken into account which are caused, for example,
by the effect of the terram on the propagation of electro-
magnetic waves.

During the lightning season 73 separate thunderstorms
were recorded by the four lightring direction-finding
stations and the number of lightning discharges observed
varied between about 40 000 and 55 000. These data are
being used to determine the effective range of counters.
The average value of the effective range of the CIGRE
counter has been calculated to be 34 kilometres.

Further work was done on a theoretical explanation of
the mechanism of lightning discharge. A new model was
proposed by means of which the electrical conditions dur-
g an intercloud discharge can be defined so as to dis-
tinguish them from those present during a ground dis-
charge, This model is being investigated.
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Power distribution

On behalf of the South African Railways an automatic
voltage-surge recording station was designed and erected
to record voltage surges on a 3-kV direct-current over-
head power supply. The station equipment, which in-

cludes a CIGRE lightning counter and an all-sky camera,
will be synchronized with that of four lightning stations in
order to find a possible correlation between voltage surges
and lightning discharges.

Voltage surges on an 11-k'V line are still being recorded.

Insulation

Research in this field is concentrated mainly on the life
of the insulation of large electric motors, particularly the
prediction of potential insulation breakdown. Methods of
evaluating insulation, including accelerated life tests, are
being investigated and suitable equipment for the purpose
is being developed.

The measurements taken on motors of the Rand Water

. Board twa years ago are being repeated in collaboration

with the Board, with the aim of discovering any changes.

Resistivity measurements

Suitable methods which relatively unskilled personnel can
use to determine the electrical resistivity and thermal
conductivity of soil in situ are not yet available. The mea-
suring instruments developed by the Institute for this pur-
pose were tested in practice during the year. Work to
establish suitable calibration techniques for a resistivity
meter, continues.

Medical electronics

On behalf of the Military Medical Institute work has
begun on the radiotelemetry of electrocardiographic data
obtained from parachute jumpers. The radiotelemetric
transmission of measurements of fluid pressure within the
brain is being investigated in collaboration with a surgeon.
A simple frequency-modulated detector, in which a single
integrated circuit 1s used, has been developed for possible
use in the telemetric transmission of data.

A new fibre-optical probe is used in a technique being
developed for analysing liquids by colorimetry. The great
advantage of the method is that only a small sample is
necessary. The measuring process is also speeded up con-
siderably as a special container within the colorimeter is
no longer necessary. A manufacturer of medical equip-
ment 1s interested in marketing the device, should it come
up to expectations.

The Institute has constructed drip-rate monitors for
use i intravenous medication, and a device which detects
small movements of a limb, for use in the physiothera-
peutical treatment of impaired limbs.

Equipment for tracking wild animals

During the year miniature radio transmitters for tracking
monkeys and rhinoceros were adapted or redesigned for
various other animals including impala, wildebeest, zebra,
rhebuck and lions. Transmitters are now being designed
for bush-buck, kudu, nyala, blue buck and mice. The
directional antennae had various designs in order to satis-
fy the different requirements with regard to sensitivity,
portability and transportability.

A symposium on biotelemetry, organized by the CSIR,
the South African Medical Research Council and other
organizations, was held towards the end of 1971, Eminent
overseas research workers in this field were guest speakers,

The work is being done in collaboration with the
National Physical Research Laboratory and the National
Institute for Telecommunications Research.
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Instrumentation

A number of data-acguisition systems were completed,
which record data in a digital form suitable for processing
by computer. The systems included a recording unit for
the axle-load distribution meter developed by the National
Institute for Road Research, as well as other systems for
the Magnetic Observatory at Hermanus and the Rad-
chiffe Observatory in Pretoria.

Calibration services

The Institute’s calibration service for electronic instru-
ments is extensively used by the CSIR and by external
organizations, Once again it was found that up to 50 per
cent of all new instruments received from manufacturers
fail to comply in some respect or other with the specifica-
tions issued by the suppliers. This state of affairs may be
attributed mainly to the suppliers’ failure to check the
equipment adequately when it is received.

Instrumentation information service

The Institute subscribes to and circulates more than a
hundred and fifty periodicals, mainly on electronics. Nu-
merous enquiries are constantly received from the CSIR
and external organizations about the availability of equip-
ment and components.

Training electronics technicians
The practical training of electronics technicians, for which
the Institute is responsible, has reached a very high
standard. :
Candidates who obtain the National Diploma for Tech-
nicians at the Pretoria College for Advanced Technical
Education undergo four semesters of practical training at
the Institute. On completing their studies they are able
to design and construct electronic instrumnents and pro-
vide adequate user’s manuals. They also play an import-
ant part in assisting research engineers,
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The 1823C time series analyser with magnetic disc, teleprinter
and keyboard.



Water Research |

As water research covers such an extensive field the
National Institute for Water Research (NIWR} con-
ducts research in various disciplines such as chemistry,
botany, zoolo gy, microbiology, civil engineering, chemical
engineering and geohydrology. The projects undertaken
by the Institute are generally directed towards indivi-
dual problems rather than specific scientific disciplines
and are often dealt with on a team basis. Apart from
the main laboratory in Pretoria, the NIWR also main-
tains regional laboratories at Windhoek, Bellville,
Durban and Bloemfontein. The regional laboratories
concern themselves mainly with problems peculiar to
the areas in which they are situated.

River research in Natal

The Institute continued its river research m Natal and
is at present engaged in a survey of the chernical, hydro-
biological and bacteriological quality of water in the
rivers of Southern Natal. This constitutes the final phase
of a programme of general surveys of Natal rivers which
began before 1960 and which is being conducted in co-
operation with the Natal Town and Regional Planning
Commission. The results of river surveys in the rest of
the province have already been published in five com-
prehensive reports.

No serious pollution has thus far been encountered in
Natal and the quality of the water in the larger rivers
was particularly high. The smaller rivers in the area are
now being investigated as they will probably gain im-
portance as local sources of water supply and as recrea-
tional centres, especially at the estuaries.

Oceanographic investigations at Richards Bay

With the projected development of Richards Bay it has
become essential that ecological studies should be con-
ducted in order to determine to what extent the water
environment may be disturbed. By collecting information
on the subject at an early stage steps may be taken in
time to prevent serious disturbances.

The NIWR is conducting ecological surveys in colla-
boration with the Natal Town and Regional Planning
Commission. A considerable amount of infoermation on
conditions in the area has already been collected. It has
been established that there is considerable biological pro-
ductivity and this should not be disturbed.

Research is also being conducted to determine the
toxicity of certain materials to fish and shrimps. Par-
ticular attention 15 being paid to the effect of fluorides
which are expected to reach Richards Bay when the
aluminium foundry comes into operation. Short-term
tests indicate that fluorides are relatively harmless in
sea-water and attention is now being given to the long-
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term effect of sub-lethal doses, to establish the extent to
which fluorides accumulate in fish and shrimps.

In collaboration with the National Physical Research
Laboratory, conditions in this area are being investigated
in so far as they have a bearing on the possible disposal
of effluents into the sea. The NIWR Is measuring cur-
rents, determining the chernical and biological quality
of water in the deep sea and along heaches and carrying
out biological surveys. On the hasis of information gained
it is possible to predict the effect of discharging effluents
into the sea on the quality of the water and on flora and
fauna. Information is also being gathered on the undis-
turbed conditions in the area and this may be used in
future to determine the degree of pollution.

Utilization of sandbeds for sterage and purification
The Institute continued its research on the use of natural
sandbeds on the Cape Flats for the advanced purification
and storage of purified sewage effluent. The rapid socio-
economic development in the Western Cape is straining
the present water supply and if this project is successful,
it could benefit the future water supply of the area.
Underground formations in the selected area have
been mapped by means of seismic surveys and electrical
conductivity measurements. The results of these two
methods agreed fairly well and test boreholes which have
since been drilled confirmed the geophysical ohserva-
tions. Results indicated that bedrock was usually more
than 40 metres deep and at a gully more than 60 metres
deep runs from north to south. This area is very suitable
for the withdrawal of water and particular success was
achieved here with an experimental borehole. Its suit-
ability as a production borehole is being investigated.

Survey of the Berg River
As a source of water the Berg River is probably the most
important river 1n the Western Cape. As the use of this
river increases, it is essential that a clear picture shouid
be gained of the quality of the water and the extent to
which it could be polluted as a result of mumecipal, in-
dustrial and agricultural development along the river.

A report on the results of surveys conducted over
almost seven years is now being finalized. The results
indicate that the quality of the water in the Berg River
is good and that pollution in the Paarl-Wellington area
can be adequately controlled by self-purification in the
river bed. There were, however, signs that the river be-
came brackish in‘its lower reaches as a result of intensive
irrigation. It will probably become even more brackish
when more water from the Theewaterskloof dam is made
available for irrigation.

The information gained will serve as standard refer-
ence in the future utilization of the river.
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Water reclamation

After the Stander Reclamation Works at the Institute’s
pilot plant at Daspoort, Pretoria, had been opened to-
wards the end of 1970 by the Mimster of Water Affairs,
trial runs were continued in order to optimize the per-
formance of the various process units. Initial results in-
dicate that the quality of the water reclaimed from sewage
effluent will bear out expectations based on earlier pliot
plant investigations. This means that the water complies
with drinking water standards laid down by the World
Health Organization.

Numerous visits are paid to the plant by representa-
tives of professional organizations, the press and experts
from overseas, which indicates that the concept of water
reclamation s gaining acceptance in ever-widening
circles.

In addition to pilot plant tests, laboratory-scale inves-
tigations are conducted in order to determine the in-
fluence of certain harmful materials on the effectiveness
of the reclamation process. Particular attention is being
paid to certain metal ions occurring in the effluent of
some Industries.

The Cape Regional Labkoratory of the NIWR is also
operating a pilot reclamation plant, mainly for demon-
stration purposes. Because of the urgent need for water
reclamation in the Cape Peninsula, it has here too be-
come necessary to give priority to operational research.
Although comprehensive data on the operation of re-
clamation plants are already available from the work
done in Pretoria and Windhoek by the Institute, the pro-
cesses have to be adapted, with due consideration of local
conditions, to the potentially usable water in the area.
The research is aimed mainly at refining a flotation unit

Diatoms - unicellular water plants which are being intensively
studied by the NIWR.
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for removing suspended solids from purified sewage efflu-
ent. Congsiderable success has already heen achieved with
a refined flotation technique.

Desalination of brackish water

The underground water in large areas of South-West
Africa and the North-Western Cape is very brackish and
impedes the full development of the agricultural poten-
tial of the areas concerned. The total salt content of the
brackish water is often too high for human and animal
consumption and the water often contains toxic sub-
stances such as nitrates and fluorides, in too high con-
centrations,

The Institute, in collaboration with the SWA branch
of the Department of Water Affairs, examined various
designs for a solar distillation unit which would function
effectively in South-West Africa. Prototypes of the chosen
designs were then erected in different places in South-
West Africa to evaluate their performance under various
conditions.

On the hasis of results obtained, a manual for the
construction of the tested solar distillation unit is being
compiled. Farmers could easily install the unit which
would yield an adequate, safe supply of drinking water
to farm dwellers.

Because of the relatively low yield of a solar distilla-
tion unit, it cannot be used to supply water for stock.
The Institute is therefore designing and constructing a
mobile desalination unit which could be moved from
farm to farm to desalinate brakish water for stock-water-
ing. The unit will be tested in South-West Africa in
collaboration with the Department of Agricultural Tech-
nical Services which will use it to determine the effect
on cattle of brackish water of various compositions.

Services to public bodies

In addition to long-term research done under contract
fer the Provincial Administrations of Natal, the Orange
Free State and the Cape, the Institute is often requested
by provincial and local authorities and by government
departments to solve ad hoc problems in connection with
sanitation, water supply and effluent control.

Pathogenic organisms in water

Very little is known about the concentrations of patho-
genic bacteria, viruses and parasites m hospital effluents
and what happens to them. The Institute 15 at present
conducting an intensive investigation to determine the
extent to which hospital effluents contribute to the total
load of these organisms in municipal effluents,

The effluents from two hospitals have already been
thoroughly examined. The hospitals were so selected that
the two sets of data will give a very good over-all picture.
One of the hospitals disinfects the effluent and then dis-
charges it into the municipal sewage reticulation system.
The other does not disinfect the effluent, but purifies its
own waste water.

Environmental pollution by means of pathogenic or-
ganisms is also being investigated. The Institute is at
present engaged in a survey of the microbiological pollu-
tion of streams and rivers in the Witwatersrand area,
which feed the Vaal River. The investigation is being
carried out in collaboration with the Rand Afrikaans
University. It has already been established that some of
the rivers, streams and dams in the area contain high
concentrations of faecal bacteria.

A study s also being made of the load of parasite
eggs carried by the Apies River which flows through
Pretoria. The river recewves effluent from the Pretoria
sewage works and sewage sludge is used as fertilizer for
some of the vegetable gardens on its banks, so there is
a possibility that the drainage water contains parasite
eggs which could eventually land in the river.



Criteria for water quality

The Institute has launched a research programme to
revise and augment existing criteria for the quality of
drinking water and for pollution. Many of the present
criteria_were drawn up years ago and do not provide
for pollution of the water environment by modern in-
secticides and other special chemical compounds. Re-
search is therefore aimed mainly at determining the in-
cidence and effects of this type of material. The focus
is not so much on the toxic limits of these materials —

The solar distlllation unit developed by the NIWR for de-
mineralizing brackish water for domestic use.

research has already been done on this subject — but on
their long-term effects.

The investigation includes, inter alia, the long-term
reaction of organisms in the food chain to effluents from
sewage purification works, reclaimed water and water
from existing fresh water sources. The experimental or-
ganisms used are bacteria, algae, protozoa, fish, mice and
rats. The organisms are studied individually and in com-
bination with each other.

An important aspect of the investigation is the chem-
ical identification of the organic materials retained by
carbon filters when ordinary tap water or water re-
claimed from sewage effluent passes through it. Garbon
filters can adsorb organic compounds with large mole-
cules. In this connection it is important to note that in
the water reclamation process developed by the GSIR,
carbon filters are used, whereas in the conventional water
purification process which has been applied for many
decades, this is not the case. The possibility therefore
exists that the so-called organic micro-pollutants are not
removed in the conventional water purification process.

Experiments are also under way to determine to what
extent known toxic compounds are removed from water
by carbon filters.

Diatoms as indicators of water quality

Diatoms — unicellular water plants - are very sensitive
to the quality of the water in which they exist. With a
thorough knowledge of the ecology of diatoms, it will
therefore be possible to use these organisms as indicators
of water quality.

In South Africa alone more than a thousand different
species of diatoms occur. It is therefore a tremendous
task to describe and make an ecological study of thern.
The NIWR has for many years been studying South
African diatoms and has reached the stage where it is
possible to gain a very good idea of the quality of the
water of a river, stream or dam by analysing statistic-
ally the diatom associations found in it. A useful scientific
method has thus been evolved to detect pollution of water
sources at an early stage.

Knowledge of South African diatoms has also been
increased by a study of the systematics, taxonomy and
ecology of diatoms in Lesotho. In the course of the in-
vestigation 34 new species were described. It appeared
from the diatom associations found at the various samp-
ling points that most of the water sources in Lesotho are
atkaline and rich in oxygen, and already badly polluted
with organic nitrogen compounds ~ probably because of
the densely populated rural areas with their high animal
populations. In a few cases there were also indications
of carbohydrate pollution.

Tests being done in a comprehensive chemical and biological
survey of the Berg River in the Western Cape.
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Food Research

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

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

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

indigenous foods

Edible leaves, tubers and fruits of indigenous wild plants
are still important constituents in the diets of some rural
population groups. The Institute has for some years been
investigating the nutrient composition of these products
and samples of more than 200 veld foods have been col-
lected and analysed.

In the case of edible nut-like seeds the fatty acid com-
position of the oil and the amino acid composition of the
proteins are also studied.

Foods with commercial possibilities are investigated in
collaboration with interested organizations.

Flavour chemistry

The application of modern techniques to the study of
food flavours has rapidly increased man’s knowledge of
this complex subject. Knowledge of the substances re-
sponsible for specific flavours makes it possible to obtain
better synthetic flavours and to identify and prevent off-
flavours caused by contamination more easily. It also
leads to a better understanding of the development, as
well as the deterioration, of flavour during ripening, pro-
cessing and storage.

A study of the structure and properties of the flavour
substances in roasted groundnuts and the changes in
flavour during storage, was the main research activity
in this field.

A start was made with a study of the flavour of the
well-known wild fruit of the Northern and Eastern Trans-
vaal, the marula, and of the flavour of guavas and guava
products. Of particular interest was the fact that the
spectrum of flavour substances found in South African
guavas differed from that reported in overseas studies.
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Grain processing

Research into the direct conversion of starch in ground

degermed mealies or mealie meal to dextrose led to the

development of a process which is already being applied
in industry. The process comprises three stages :

+ liquefaction of a suspension of the raw material under
pressure, using alpha-amylase enzyme and a continuous
heat exchanger;

+ saccharification by means of amyloglucosidase enzyme;

+ removal of impurities in the form of protein material,
mineral salts and undesirable colourants by means of
conventional refining processes using, for example, acti-
vated charcoal and ion exchange resins.

This investigation is now directed towards the prepara-
tion of other breakdown products of starch, which can
be used in the food industry.

Dehydration of vegetables

Because the quality of dehydrated vegetables has im-
proved these products have conquered a considerable
part of the processed food market. As there is a strong
tendency to use instant or quick-to-prepare foods, methods
of preparing dehydrated cooked vegetables are being in-
vestigated. Using new techniques it was possible to pre-
pare dehydrated cooked carrots of reasonably good quali-
ty. This investigation will be extended to include other
vegetables.

Biltong manufacture

The manufacture of biltong from beef, ostrich meat and
game has developed into a sizable industry. The transi-
tion of this winter home activity to an industrial opera-
tion carried on throughout the year created a variety of
problerns.

The NFRI started investigating all facets of biltong
manufacture. A special experimental dryer was designed
with the aid of the National Mechanical Engineering
Research Institute and is at present being constructed.
With this optimum drying conditions will be determined
and the effect of brining conditions studied. Microbiolo-
gical aspects of biltong manufacture and packaging are
also being investigated in collaboration with the Micro-
biology Research Group.

Diet and tissue calcification

Previous work on the use of the rat for investigating the
ability of foods and diets to cause tissue calcification has
shown that this animal is highly susceptible to kidney
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Young baboons are used in experiments to determine the
nephrocaicinogeneity of foods.

calcification and that sex and strain differences influence
this susceptibility., It was therefore decided to use an
experimental animal closer to man, namely the baboon.

The purpose of the first investigation, in which 12
baby baboons were used, was to find out whether kidney
calcification could be caused by reducing the magnesium
intake in an otherwise well-balanced diet, and if so, to
determine the minimum amount of magnesium required
to prevent calcification.

So far — 20 months since the beginning of the trial —
there has been no evidence of kidney calcification, not
even in ammals on a diet containing less than 10 mg
per cent magnesium. Further investigations will include
studies of the effects of the phosphorus and caleium con-
tents in diets.

Iron intake and siderosis of the liver

The liver of most adult Bantu is known to contain large
deposits of iron-storage compounds such as hemosiderin
and ferritin, which cause siderosis of the liver. This phe-
nomenon is associated with the composition of the diet as
a whole and the level of iron intake.

Recent studies on rats confirmed previous findings
suggesting that siderosis of the liver depends on protein
intake level and on the form in which iron is present in
the diet. Liver iron content was lower in rats receiving
a protein supplement (egg protein) to their diet of dried
mealie porridge than in rats not recelving the protein
supplement. Metallic iron, fed to rats on a diet of dried
mealie porridge, was more siderogenic than an iron salt
{iron citrate).

It was also found that the presence of silicate particles
in a diet of mealie porridge increased the tendency of
metallic iron to cause siderosis. The reason for this 1s as
yet unknown.

MICROBIOLOGY RESEARCH GROUP

Taxonomy of yeasts

During a study of the yeast and fungal symbionts asso-
ciated with timber-destroying beetles, 407 yeast strains
were obtained from insect sources in the Northern Trans-
vaal, Northern Natal and Southern Cape. Results to date
indicate that the yeast domain is considerably larger than
that described in the recently published second edition of
The Yeasts. Some 30 undescribed species, including repre-
sentatives of three new genera, have been found. While
descriptions of most of the ascogenous species have been
published or submitted for publication, progress with the
anascogenous taxa is slower, chiefly because of the ap-
parent absence of characteristic sexual stages. It may,
therefore, still be some time before these 407 strains are
classified and an indication can be given of any definite
relationship between the yeasts and the insect hosts.

From an ecological point of view, however, it is already
apparent that the yeast symbionts fall inte {our cate-
gories : non-specific invaders of the insect tunnels, species
associated with insects but also occurring elsewhere, spe-
cies associated with a wide range of insects, and species
associated with a restricted group of insects.

One of the new ascogenous species is characterized by
the formation of both true mycelium and blastospores.
This necessitated a change in the present nomenclature
of the ascogenous yeasts.

On the outbreak of coffee borer {Anthores leuconotus
Pasc.) in coffee plantations near Eshowe, material was
collected to identify the yeasts which may be symbiotic-
ally associated with this beetle.

Because of the Microbiology Research Group's active
role in yeast taxonomy local medical and non-medical
laboratories submit a considerable number of yeast strains
to 1t annually for identification.

Fungai taxonomy

The classification of the industrially important fungal
genus Penicillivm is primarily based on morphological cri-
teria. Although this system is satisfactory for groups in
which species are well differentiated morphologically,
there are species which -are not casily distinguished by
their morphology, e.g. the Pen. cyclopium-Pen. viridica-
tum series. Investigations have been initiated to establish
whether the production of secondary nitrogenous meta-
bolites might provide a more reasonable basis for species
delimiting in areas in which morphological differentia-
tion is poor.
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Air Pollution
Research

Air pollution has always been a threat to health. Even
vegetation, buildings and various materials are affected.
In order to determine the extent of this problem in
South Africa, to gain basic information of value to those
concerned with the operation of control measures and
to combat it by effective control measures the Air
Pollution Research Group was formed.

The group studies the type and concentration of
pollutants, dispersion processes, as well as meteorological
data and has an extensive collection of pamphlets on
the subject, which can be obtained on request by indus-
tries and organizations concerned with air pollution.

Public tnterest in pollution of all kinds has been
arcused by the propaganda of the National Air Pollution
Control Agency of the United States, and demands on
the Air Pollution Research Group have increased as a
result. During the year under review literature was
supplied to many inquirers and special reports were
written at the request of government departments and
private organizations.

Dissipation of pollutants

The Group was occupied during the year with measure-
ments designed to assist and advise planners in the engin-
eering and city development fields. Measurements were
made at a number of sites where factories were due to
be established or where residential zones were due to be
declared.

By means of a temperature-sensitive device on a
tethered balloon it is possible to measure the ability of
the atmosphere to disperse pollutants at various times and
during different seasons. In addition it is possible, by
means of recording anemometers, to find areas in which
pollutants will accumulate. It is therefore possible to in-
dicate sites in a given area which should not be used for
industry and sites which are unsuitable as residential
areas or towns.

Reports have been presented to organizations such as
Iscor, Escom, and the Town and Regional Planning
Commission of Natal,

Pollutants from motor cars

For four months of the year the Group’s mobile labora-
tory recorded concentrations of carbon monoxide, oxides
of nitrogen and ozone at selected sites in the streets of
Pretoria, Johannesburg and Durban. The same sites were
used during a survey in 1969,

The aim is to chart the changes in these pollutant con-
centrations with lapse of time because at present concen-
trations are considerably lower than they are in the larger
cities of the west coast of America.
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Effect of fluorine on sugar cane

Because of the establishment of an aluminium smelter at
Richards Bay, experiments were undertaken on the effect
of hydrofluoric acid on sugar cane. Although the specifi-
cation for the erection of the smelter included an under-
taking that emissions of fluorides would not be higher
than the level found in Switzerland to be tolerated by
grasses and plants in the surrounding regions, the study
was considered necessary as there was no published lite-
rature on the sensitivity of sugar cane to tluorides.

It was found that sugar cane is not very sensitive to
fluorine. It is not yet known if low concentrations of
fiuorine retard the rate of growth of the cane as this will
involve long-term experiments.

Captive balloon for measuring wind directions, wind speeds
and temperatures at altitudes up to 300 m.




Personnel
Research

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

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

« definttion of the characierisiics 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 determina-
tion of the skills involved in work;

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

« fitting the job to the man by improving working
conditions and equipment;

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

« investigation of problems arising from maladjustment
to work, e.g. absenteeism, accidents, occupational
disorders and group conflicts.

The overali role of the NIPR

The variety of functions which the Institute has to per-
form can best be illustrated by a few examples of its
work.

Its active participation in basic research is stimulated
not only by its own need to acquire new knowledge to
contribute towards relieving labour problems, but also by
assignments from outside the Institute. For example, the
Committee of Inquiry into Psychopathy requested the
Institute to conduct electroencephalographic and psycho-
metric investigations of aggressive and non-aggressive
psychopaths in order to find out more about abnormal
brain function and its possible role in the development
of psychopathic behaviour. The study was conducted
with the co-operation of the Departments of Prisons and
Health.

The NIPR has been entrusted with co-ordinating the
South African contribution to the International Biological
Programme’s study of medical, physiological, genetic, an-
thropometric, nutritional and psychological adaptation
to environmental change. This 1s another example of the
recognized part the Institute plays in basic research.

National Institute
for Personnel
Research

Director:
Mr D.J. M. Vorster

In addition, the continuing demand for applied per-
sonnel studies and for the introduction of personnel prac-
tices in a variety of industrial organizations illustrates the
opportunity which the Institute has of combining basic
and applied research.

The many requests received during the year for senior
staff to address post-graduate classes, business schools,
professional bhodies and managers on topics relating to
man at work are further evidence of the Institute’s role
as a source of information. Of particular importance was
the invitation to the Institute to contribute to the annual
South African Business Qutlook Conference on the man-
power situation in the Seventies.

Although a certain amount of sponsored research was
undertaken, this part of the Institute’s work has de-
creased. This is because of a growing tendency for em-
ployers and others to expect research into manpower and
personnel problems to be a national service rather than
a service for which sponsors have to pay.

The Institute’s close association with personnel man-
agement through the South African Institute of Per-
sonnel Management (SAIPM) was maintained. The
NIPR now provides literature abstracts and review mate-
rial for the SAIPM’s monthly publication, Personnel
Management Digest.

Classification test battery for Bantu labourers

More than 20 years ago the NIPR constructed a general
adaptability battery of tests to determine the trainability
of illiterate Bantu labourers. Simple tasks involving sort-
ing, assermbling, fitting and building were used, and since
the subjects spoke many different languages and dialects
a novel technique for administering the test was devised
in which all instructions, both for the test procedure and
for the performance of individual tests, were given by
means of a silent film.

This battery still functions satisfactorily if appropriately
used, but various factors, such as greater exposure to a
Western way of life, have necessitated a new instrument
for classifying this industrially unsophisticated labour
force.

At the request of the Chamber of Mines of South
Africa a new classification test battery (CTB) has been
constructed and validated. This battery is the outcome
of extensive psychometric research, and while it retains
much of the simplicity of administration of the old battery
{the film techmque for example), it takes into account
the general development and intellectual sophistication
which has taken place amongst tribal Bantu during recent
years. The CTB is now available for use in industry.
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The Organization Development {OD) Seminar in progress.

Selection and training of divers

The NIPR has for a number of years been studying the
psychological problems in diving. The investigation has
now been concluded with the successful development of
selection procedures and improved training methods for
divers. This was a particularly difficult study hecause of
the wide range of technological, biological and psycho-
logical problems involved in underwater operations. Sur-
vival and effective underwater work were found to depend
on man'’s ability to adapt, emotionally and physically, to
an allen environment.

The diving research situation provides a laboratory for
the study of human behaviour reduced to the essentials
required for survival, and thus promises insights into
man’s reactions to stress.

Diving rescarch is of growing importance because of
the rapid increase expected in the utilization of oceanic
resources.

Management and organization development

Organizational and managerial studies conducted by the
Institute over a number of years have culminated in a
proniising management and organization development
systemn, directed at the maximum utilization of human
resources.

The OD (organization development) Seminar which
introduces the system uses several new instruments for
assessing personnel and organizational development. It
makes extensive use of closed-circuit television for identi-
fying and reinforcing desirable group behaviour. The
system is being applied in certain companies.

Job evaluation

The NIPR system of job evaluation which has over the
years gained wide acceptance in South African com-
panies, was revised and abbreviated without significant
loss in accuracy. In addition, standard procedures for
the rapid evaluation and classification of Bantu indus-
trial jobs were developed, complete with training manuals.
The demand for training in the use of these procedures
suggests that they meet a very real need in improving
the utilization of labour in South African industry.

Supervisory fraining

Supervisory training is traditionally sadly neglected, par-
ticularly in smaller companies, mainly because super-
visors cannot be taken from work long enough to undergo
conventional training courses. This problem can now
be relieved with the help of three supervisory training
manuals developed by the Institute. These manuals cover
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personnel management functions of the supervisor, job
instruction and human relations, and have been drawn
up according to the technique of programmed instruc-
tion,

With this method of self-instruction supervisors can
be trained individually or in groups. Each progresses at
his own speed so that slow learners do not delay fast
learners. This method makes it possible to take super-
visors from work and train them at convenient times
without disrupting the production process too much.

The three programmes and an instructor’s manual are
available to industry, universities and all other interested
bodies.

Work motivation
Work motivation and adaptation to industrialization are
vital to increased productivity which is a major deter-
minant of the rate of economic development. This aspect
of personnel research s therefore receiving increasing
attention.

Work motivation concepts are particularly complex
and variable, at the levels of both affluence and under-
development. Since conventional sociological and social-

The Fault Finding Test of Mechanical Ability, used in voca-
tional guidance.




psychological survey studies have not been very success-
ful it is necessary to try to find out whether there are
fundamental characteristics in individuals and groups
which may be related to the differences observed.

The Institute is now pursuing two new lines. Firstly,
a study is being made of ‘stimulus seeking behaviour® or
‘curiosity’, It is noticeable that some people explore their
environment without there being any biological need to
do so. For example, a child will build a house in a tree
as a form of play, without having any need for shelter.
This type of activity may be related to motivation in
general, including work motivation.

A prerequisite in a study of this kind is the develop-
ment of suitable tests. Experimental tests have been con-
structed and applied to students at the Universities of
the Witwatersrand and Fort Hare. Simultaneously, a
number of measures have been made of intelligence and
physiological arousal in an attempt to correlate these with
curiosity.

The second approach is a neuropsychological one. It
has been found that athletes, capable physiologically of
the same level of performance, differ noticeably in their
achievements. This may be due to differences in stress
tolerance which are in turn partly dependent on motiva-
tion.

To a large extent motivation involves learning pro-
cesses within the autonomic nervous system. The Insti-
tute is attempting to correlate the learning ability of the
autonomic nervous systern with performance on the
athletic track.

Personnel and soclal implications of automation

The scope of the Intitute’s computer division has been
extended to include the study of the personnel and social
implications of introducing avtomation in South Africa.
Overseas experience emphasizes the need to study these
aspects of automation concurrently with the technical,
production and economic aspects.

South Adfrica has, on the one hand, the advantage that
a considerable amount of information is already available
on automation, its requirements and its beneficial and
adverse effects; but on the other hand, the country may
experience unique problems because of the composition
of its labour {force. There is, for example, the question of
the trainability of the Bantu and his adaptation to auto-
mation. The problem of redundancy also has very im-
portant social wnplications.

The Institute is presently making only a modest start
in this field of investigation. One project involves the
development of aids for training adult Bantu in the spe-
cific skills required for working with information (which
is usual in automated plants) rather than with objects.
In order to place in perspective, when it arrives, the
effects of automation on the South African labour force,
the current manpower situation has been analysed and
short-term projections have been made of certain aspects.
A staff-member, as a member of the Manpower Sub-
committee of the South African Council for Automation
and Computation, participated in a sample survey to
estimate the future demand for manpower to handle
automated equipiment.

Vocational guidance

A small section of the NIPR provides vocational guid-
ance, both in Pretoria and Johanneshburg, mainly for
young people who have completed their secondary school-
ing and for university students.

Since its inception there has always been a heavy de-
mand for this service. By employing ex-members of staff
on a part-time basis it has been possible to see 968 clients
in the past year compared with 374 in 1968. Despite this,
it is still not possible to give guidance to all those who
request it.

To improve the service further, questionnaires were
sent out during the year to determine what was expected
of the service and whether these expectations were being
met. The Institute also hoped to establish from this
survey whether clients had difficulty understanding test
results in the reports issued to them.

Psychological attributes and proficiency of truck-drivers

In a study sponsored by the National Institute for Road
Research the psychological attributes and proliciency of
White and Bantu male truck drivers were investigated.

The aims of the investigation were to test the hypo-
thesis that there are no differences in driving proficiency
between White and Bantu drivers of heavy vehicles; to
investigate, by using a test battery, the value of certain
predictors of driving ability; to develop a criterion of
driving proficiency; and to obtain information for use
in the training, selection and employment of heavy-
vehicle drivers.

The study was carried out in three phases: a descrip-
tive survey was undertaken of a large sample (587) of
White and Bantu heavy-vehicle drivers and their em-
ployers from the Witwatersrand area; 35 matched pairs
(each consisting of cne White and one Bantu driver)
were selected from the ahove sample; the psychological
attributes and driving proficiency of the matched pairs
were studied and a criterion of driving proficiency was
established.

Certain differences were found hetween White and
Bantu heavy-vehicle drivers regarding both the predic-
tive value of the tests and driving proficiency. The final
report is, however, still being compiled.

Scale of authoritarian behaviour

The concept of authoritarianism or anti-democratic atti-
tude has great relevance in the everyday working situa-
tion and, for managerial selection and development, the
identification of individuals with autocratic, authorita-
rian attitudes is therefore important.

The Institute has developed a scale of authoritarian
behaviour which has been applied to a large represen-
tative group of male students. It seems possible that the
authoritarian person has some or all of the following
characteristics : a tendency to worry unnecessarily; feel-
mgs of worthlessness and a disposition to react emotion-
ally rather than rationally; pre-occupation with preser-
vation of order with emphasis on regimentation; self-
righteous moralism and a striving to do the ‘done’ thing;
lIow self-esteemn; tendency to be timid and withdrawn in
demanding and taxing situations; unnatural concern with
physical illness; uncritical acceptance of all forms of
authority; exaggerated submissiveness to, and respect for,
all authority figures; harsh intolerance of any form of
deviant behaviour; emphasis on punishment and retribu-
tion.

The test has since been applied to 1 000 National Ser-

vicemen to verifv the personality traits nreviously identi-
fied.

Test distribution
A small unit in the Institute physically produces and dis-
tributes NIPR tests.

The unit has had a particularly busy year as the de-
mand for tests remained high and several innovations
were made in their packaging and dispatch.

The Classification Test Battery for Bantu labourers,
already referred to, was finally produced and compares
favourably in format and durability with the best over-
seas products.

A two-day conference on psychological testing in gene-
ral, the enforcement of ethical codes of conduct, and test
distribution was held at the Institute. It was attended
by about 150 persons, representing psychologists and
personnel practitioners from industry and the universi-
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ties. Papers were presented by several experts, including
clinical psychologists and personnel managers.

The conference served the valuable purpose of making
the Institute more aware of the everyday problems of the
test-user. It also highlighted the NIPR’s contribution to
the alleviation of problems regarding the optimal use of
available manpower.

Publications

The Publications Section produces and distributes the
Institute’s journal, Psychologia Africana, its dnnual Re-
port, and its Annual Publications List. The Section houses
and distributes all contract and research reports produced
by the Institute’s research divisions, and assists where
necessary, with the production of other NIPR publica-
tions.

Psychologia Africana is intended primarily as a me-
dium of publication for NIPR staff-members, but also
includes contributions by outside authors on topics re-
lated to the Institute’s sphere of research interests. Like

Manuals used in supervisory training.

40 CSIR Annual Report 1971

the Annual Report and Annual Publications List, it has
a wide circulation locally and overseas, and is sent to
scientific, educational and industrial organizations as well
as to individuals who are interested in the work of the
Institute. (Volumes 1 to 11 of the journal, covering the
years 1948 to 1967 have been reprinted by, and are ob-
tainable from, Swets and Zeitlinger N. V., Amsterdam,
Hoilland.)

During the year, the first part of a comprehensive list
of NIPR publications, covering the period 1946 to 1968,
was printed and distributed. "This list contains 906 refer-
ences and a subject index. Further parts, combining the
Annual Publications Lists, will be published at five-yearly
intervals. So far lists for 1969 and 1970 have appeared in
which a total of 111 items are given.

Master copies of all publications listed are housed in
the NIPR library. The Publications Section, however,
keeps a limited supply of publications and copies are
issued on request. The demand remains high and 1 305
copies were issued during the year.



Road Research

The research programme of the National Institute for
Road Research (NIRR) is strongly orviented towards
finding solutions for a wide range of problems en-
countered by road and traffic authorities. Its chief aim
is to develop economic construction and maintenance
methods to ensure better and safer roads and streets in
the Republic. Fields of research include soil conditions;
the stability of high embankments; road building
materials, both natural and manufactured; the design
of road foundations; the evaluation of existing roads and
methods of improving them; bituminous materials and
road surfacings; development of technigues and instru-
ments for controlling road building processes; road
economics; traffic engineering and road accidents.

The work of the Institute is done in close collaboration
with national end provincial road authorities, the
South-West Africa Administration, the South African
Railways, the National Road Safety Council and industry,
which, together, provide most of the funds for road
research. In addition, the Rhodesian Ministry of Roads
and Road Traffic is affiliated to the Institute and also
makes an annual contribution to research costs.

Heavy vehicle simutator

A heavy vehicle simulator which may be invaluable in
determining the effect of prolonged heavy traffic on
roads, has recently been commissioned by the Institute.
The NIRR and a Johannesburg firm developed the
machine over the past two years with the active support
of the Department of Transport.

The heavy vehicle simulator has captured world-wide
interest among road engineers because of its potential
value for the rapid evaluation of design methods for
roads.

Designs for road pavements have until now been
evaluated either by observing the performance of roads
under normal traffic conditions or by repeatedly driving
heavy vehicles over test strips. However, these methods
are time-consuming and expensive and there is uncer-
tainty in the application of even proven designs if en-
vironmental conditions differ or if alternative materials
are used.

The heavy vehicle simulator makes it possible to
evaluate new designs rapidly in practice under all sorts
of environmental conditions. In this way, the best design
for a road can be established, failures prevented and
repair costs avoided.

The machine can be positioned anywhere on a road
and a special wheel tests a section 6 m by 1 m. This
wheel can be hydraulically loaded to 70 kN, which is 75
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per cent higher than the legal limit for wheel loads on
public roads. The legally allowed axle load can be re-
peated on the test section about 1 million times in one
week. This is equivalent to the effect of normal traffic
on a typical road over a period of approximately 15 years.
Each wheel load of 70 kN has approximately the same
effect on the road as 10 heavy trucks or 150 000 motor
cars.

At first mechanical difficulties were experienced with
the machine but these are gradually being overcome.
During the year a number of tests were completed on the
new Springs-Witbank road (512) from which valuable
design information has been obtained,

National Data Bank for Roads

At the request of the Institute the GSIR decided to
finance the establishment of a National Data Bank for
Roads. The initial budget is R22 000 which includes
about R6 000 for acquiring information besides that ob-
tained free of charge from road authorities and other
sources.

The function of the data bank is to classify and store
data on road materials indicating the type of terrain in
which the materials occur, so that the data can be re-
used in similar terrain. For this purpose the whole sub-
continent is being divided into different terrain units.
This subdivision facilitates the handling of information
and the definition of areas where information can be re-
used for purposes of road construction.

At present it is necessary to carry out a soil survey
and materials tests for each length of road constructed.
This information, contained in completion plans and
materials survey sheets, is seldom used again even if
other roads are later constructed on almost similar ter-
rain. Such surveys cost approximately R250 per kilo-
metre of bituminized road and South Africa’s annual
expenditure on this work is estimated at R500000. It
is expected that as the terrain classification advances and
the data bank becomes suitably stocked the re-use of
information will reduce this expenditure.

A recent NIRR publication, TRH 2, deals with the
proper processing of data. Some 160 terrain units were
indexed during the year, 32 of which were described in
detail. Field demonstrations of the methods applied are
well advanced in the Transvaal, Natal, Orange Free State
and the Cape Province while those for South-West Africa
and Rhodesia are being prepared.

Lacroix deflectograph
One of the most important parameters governing road
performance is the transient deflection of a road surface
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under moving traffic. Deflection measurements are used
in theoretical models for the design of bituminous over-
lays, in assessment of road conditions in practice and in
research into materials and construction technicues. Until
recently such measurements were made with various
mechanical devices which required laborious manual ope-
ration. It has been shown that about 200 measurements
per I km of road (ie. one every 5 m), are required to
design an effective overlay with a reasonable degree of
accuracy. French engineers therefore developed the
Lacroix deflectograph which, mounted on a specially
designed, slow-moving truck, rapidly and automatically
measures deflections by taking a reading every 3,8 m in
both wheel paths at a rate of about 400 readings per
hour per wheel track.

The Lacroix deflectograph recently purchased by the
NIRR will be a valuable aid in research into both theo-
retical and practical methods of evaluating the perform-
ance and design of roads. With suitable instrumentation
the shape of the deflection bowl and the total deflection
may be measured. The Institute hopes to adapt the in-
strument to measure another important parameter —
radius of curvature. At present deflection is recorded by
means of a visual system which has the advantage that
the operator can sec variations in deflection as the test
proceeds. Since it is often short, isclated sections of a
road that fail, it is valuable to be able to distinguish
quickly those sections from the homogeneous sections.

The NIRR heavy vehicle simulator.
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Quality control in road construction

Recent advances in the structural design of road pave-
ments, coupled with the need for hetter and hence more
costly roads, call for more certain guarantees of the
quality of road construction. This need has arisen at a
time when road authorities are finding it extremely diffi-
cult to recruit and retain skilled technical staff.

Research by the Institute has led to the development
of a scheme which clearly defines the responsibilities and
authority of the various persons concerned with the de-
sign and construction of roads. Procedures for translating
design requirements into statistical terms, the setting of
standards for process and acceptance control, the execu-
tion of the control task as well as the proper application
of data are dealt with in detail. The fact that the pro-
duction process with roads is different from that in manu-
facturing industry has also been taken into account. For
example, a system of reduced payment is proposed for
work not conforming to specifications in cases where it
is uneconomical to improve the quality of the work.
More practical aspects which also receive attention are
the location of sampling points on the road, lot size and
frequency of testing.

In the development of the scheme valid statistical prin-
ciples were used. This means that decision criteria are
expressed in quantitative terms so that it is clear on what
basis quality is judged. Furthermore, the use of this
statistical method makes it possible to surmnmarize routine




control in a few simple rules which can be followed by
any suitably instructed technician. This will help to utilize
the country’s limited manpower better.

Fatigue of road surfacings

A thin bituminous surfacing of less than 50 mm, sup-
ported by a granular crushed-rock base is a commoen de-
sign for South African roads. Under dynamic traffic
loading the behaviour of the surfacing is determined
mainly by the properties of the supporting base and sub-
base layers. In an investigation into the fatigue behaviour
of thin bituminous surfacing in the NIRR, laboratory
fatigue tests under conditions of controlled strain were
carried out on samples of the mixture usually used as
surfacing.

Two bituminous surfacing mixtures from an experi-
mental pavement, one gap-graded, the other continu-
ously-graded, were studied. Both mixtures are commonly
used on roads with heavy traffic although they differ
greatly In their composition and engineering properties.

The gap-graded specimens showed fatigue failure after
one million repetitions of the strain commonly expe-
rienced in practice {144 hours of testing), whereas the
continuously-graded specimens, under identical test con-
ditions, failed after only 6 000 repetitions (1 hour of
testing).

A disadvantage of gap-graded mixtures is that in wet
weather they present a smooth surface with low skid-
resistance to fast traffic. This condition can, however,
be improved by applying precoated stone chippings to
the surfacing.

The trailer used to measure the skid resistance of road surfaces.

Skid-resistance measurement

The number of skidding accidents in South Africa each
year justifies planned research in this direction, Skidding
1s recorded as an attendant circumstance in approximately
eighteen per cent of rural accidents in which people are
injured. Approximately a quarter of these accidents occur
on wet roads. Although as many skidding aceidents occur
in urban areas as in rural areas, they represent only five
and a half per cent of the urban accidents.

This kind of accident can be reduced by approximately
fifty per cent by improving the skid-resistance of road
surfaces. The problem in practice is to identify slippery
sections for treatment so that available funds can be
used in the most effective way. Because the skid-resist-
ance of a road cannot be determined visually, there is a
need for a reliable measuring instrument by means of
which the skid-resistance of different surfaces can be com-
pared.

The first step taken by the Institute was the construc-
tion of a trailer to take the necessary measurements. This
trailer consists of a chassis on one wheel, fitted with a
treadless tyre, which is towed by a special vehicle with
a large supply of water. Tests are done on safe stretches
at speeds of 25, 50, 75 and 100 km/h, by locking the
wheel while water is sprayed on the road in front of it.

Several series of tests were done on different road sur-
faces. Results showed that skid-resistance decreases as
speed increases, although not equally for all surfaces.
More research will be required to find a relationship
between the texture of road surfaces and their skid-
resistance so that specifications for improving roads with
regard to skid-resistance can be made.
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Building Research
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The National Building Research Institute (NBRI) is
essentially an applied research organization which
maintains close contact with the building and construc-
tion indusiry, the associated professions and related
organizations in the public and private sectors. The
problems dealt with are: long-term problems of national
interest to do with organization and management in
the industry; short-term transitional problems arising
out of swift technical development in the industry, and
ad hoc, day-to-day problems which existing knowledge
is used to solve,

Because numerous scientific disciplines and tech-
nologies are involved in building and construction, the
work of the NBRI covers a wide field. Research is being
done into construction in general, and into housing,
sehools and hospitals and their provision to all sections
of the population in particular, as well as into factory
buildings and prefabrication. This involves investigation
into design and services, structural foundation engineer-
ing, lighting, ventilation, heating and cooling, the
behaviour and development of building materials,
management organization and industrialization. The
building industry’s role in, and contribution to, the
country’s development are also investigated. There is
also international liaison through the formal and in-
formal exchange of research reports, knowledge and new
techniques.

To implement the aims of the Institute an integrated,
multidisciplinary organization, with an industrial-
technological-engineering approach rather than a purely
academic approach is necessary.

The sustained co-operation between all the ramifica-
tions of the building industry and the allied professions
necessary for planning building research frrojects is
achicved largely through the agency of the Institute's
Building Research Advisory Commitiee. This Committee
comprises approximately 40 distinguished local and
overseas representatives of all sections of the industry,
and its influence reaches far beyond the field of
research.

Investment in the South African building and con-
struction industry in 1970/71 amounted to RI 700
million. The Institute’s budget for this period was
R14 million. Of this, seventy per cent was provided by
the Government while the Institute itself earned the
balance. An important fact is that the Institute, in
dealing with technical problems, serves not only
organized industry but also the community. Each year,
the Institute deals with some 25 000 queries and receives
approximately 6 000 formal visitors, of whom about
10 per cent are from overseas.
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Building and Construction Advisory Council

The Building and Construction Advisory Council
(BCAC) has appointed the Institute technical secretariat
for the Standing Committee on the Use of Computers
in the Building and Construction Industry. A report on
the data requirements of the industry, requested by the
BCAC, has been completed.

Regional offices

Local sub-committees of the Building Research Advisory
Committee direct the work of the NBRI regional offices
in Durban, Cape Town and Windhoek and guide their
research into local problems. Members of these sub-
committees represent different local sections of the build-
ing industry and government bodies concerned with
building. ‘This enables the Institute to keep in close
touch with problems and developments in areas far from
Pretoria.

The most important function of the regional officers
is to maintain close liaison with all sectors of the industry
in their areas. Through its regional offices NBRI and
overseas publications are available to builders, engineers,
architects, technicians and the lay public. This informa-
tion service is augmented by quarterly lectures on differ-
ent aspects of building research, by films and by discus-
sions on building methods and materials and applied
building science. Where an investigation is necessary it
is carried out on the building site, or the problem is re-
ferred to the NBRI or other competent authorities.

Committees, congresses and symposia

During the year staff members of the Institute served
on 138 committees which promote the interests of the
building and construction industries. Members of staff
delivered 32 lectures and took part in 42 local and over-
seas conferences at which they delivered 23 papers. Nine
radio talks were given.

Two very successful symposia were organized during
1971. One, on moisture penetration in buildings, was held
in Cape Town in September. In October an international
sympostum on the function and design of hospitals took
place in Pretoria. Representatives of eleven countries
attended this symposium and six of them delivered
papers. The Institute, in collaboration with the CSIR’s
Information and Research Services, also arranged a sym-
posium in June on the functional design of church build-
ings.



Investigating the use of audio-visual aids in schools.

Films

Two films were completed during the year, one on the
precooked frozen food system and the other on a clean
operating enclosure for hospitals.

Structural model study
Increasing precision and complexity in present-day struc-
tures give rise to problems in the field of building and
civil engineering which are not easily solved by theoretical
analysis. Here structural model studies are invaluable.
During the year a model investigation was completed
for a 30-storey building for the Department of the In-
terior. A model to the scale 1:12 was completed in
November {970 and consisted of a ring-beam with eight
supporting columns and two floors that fitted into the
model. By February 1971 the cables had been tensioned
and tested.

Solar shadowscope

An improved model of the solar shadowscope was en-
tered in the Shell Company’s competition for industrial
design. It was awarded a highly commended certificate
and was exhibited at the tenth anniversary celebrations
of the Republic of South Africa.

Plastics in the building industry
The “plastics age’ in building industry predicted ten years
ago by plastics manufacturers has not yet dawned. The

two main factors preventing the ready acceptance of syn-
thetic materials by the South African building industry
are their low resistance to weathering and to fire. The
Institute is investigating both these aspects.

To overcome the low resistance to weathering better
compounds are being imported and the effect of para-
meters such as ultra-violet radiation, moisture, ozone and
temperature are being studied. The low resistance to fire
18 a more difficult problem because criteria of accept-
ability are often based on subjective rather than on ob-
jective observations. Polsonous gases and fumes released
when plastic dissolves at different temperatures, heating
rates and oxygen/nitrogen ratios are being investigated.

'

Sile investigations and soil mapping
By investigating sites before structures are planned ex-
pensive mistakes can be obviated.

The Soil Mechanics Division studied various methods
of determining soil behaviour, for example aerial-photo-
graph interpretation, and developed a standard approach
to soil investigatios.

These methods are increasingly used for large projects,
but unfortunately not as frequently for housing projects.
It is hoped, however, that soil surveys of building sites
will shortly be made obligatory.

Thermal behaviour of lightweight structures

The most important conclusions reached in connection
with the thermal behaviour of full-scale experimental
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houses in East Lynne, Pretoria, may be summarized as

follows : :

+ Lightweight houses with suspended wooeden floors do
not comply with the thermal requirements of the De-
partment of Health for inland mass-housing schemes.

- Excessive solar heat gains through windows in light-
weight structures can cause serious indoor overheating
and temperatures far above the threshold of discom-
fort.

+ Although the thermal behaviour of heavyweight struc-
tures in inland regions is more favourable than that of
lightweight structures, the opposite is true for the
warmer Natal coastal area.

A full-scale working model of a curved sewer pipe on the
NBRI test site.

Lightweight structures with additional mass, such as
heavyweight floors and inner walls, are thermally more
acceptable than brick veneer construction.

Building economics and statistics

Effective economic studies of the building and construe-
tion industry are only possible if suitable, up-to-date,
meaningful, reliable and comprehensive statistics are con-
stantly available. This is one of the biggest problems be-
setting South African industry at present.

The Institute is always well informed on current eco-
nemic developments with an eye to their implications for
building activity. A report on the data requirements of
the industry has recently been completed for the Building
and Construction Advisory Council.
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Technical evaluations
The establishment of the Agrément Board in 1969, with
the NBRI as its evaluating agency, may be seen as the
creation of a formal basis for, and extension of, the work
that the Institute did for years on a contract basis for
those who wished to have building innovations evaluated.
In its evaluation reports for the Agrément Board or
for private sponsors the Institute tries to give an objective,
unprejudiced reflection of the technical behaviour of the
innovation concerned, whether it is a new material, com-
ponent, technique or building system. Attention is paid
to behaviour in fire, rain resistance, condensation prob-
lems, sound reduction, structural strength, resistance to
wear, thermal behaviour, durability, weathering, and the
maintenance which will probably be necessary.

Computers in the building industry
The Standing Committee on the Use of Computers in
the Building and Construction Industry, appointed by the
Building and Construction Advisory Council, has nomi-
nated the NBRI the technical body responsible for the
computer centre. As such, it has to undertake research,
collect and disseminate information, and further co-
ordinate training in this field.

As a start answers to a questionnaire on computer use
were analysed and a report was compiled. Numerous
concerns were then interviewed.

Curved sewers

In order to eliminate manholes at small changes of direc-
tion 1n housing sewerage systems, the use of curved sewers
is being Investigated. Full-scale models of curved sewers,
m which standard salt-glazed pipes were used, were laid
in order to study the laying technique and determine the
action of cleaning equipment.

Improvernents in pipe-jointing methods and in clean-
ing outfits have made the use of curved sewers more prac-
ticable. These sewers are especlally useful in densely
populated areas where changes of direction have to he
eliminated, and also in hilly towns where the street layout
is uneven. An experimental sewer layout in such an area
in Pretoria is envisaged,

Audio-visual aids in schools

The Institute is investigating the characteristic behaviour
of new audio-visual teaching aids and the development of
physical parameters that will create the best environment
for the educational process. It is also studying the impli-
cations of this development for the planning of schools
properly equipped for these facilities,

Housing research
Housing research carried out by the Institute in the past
was directed mainly towards the provision of housing for
lower-income groups. It embraced separate projects for
lower-income Whites, Bantu, Coloureds and Indians, as
well as a project for housing for the aged. Usually pre-
liminary surveys were made to establish the requirements,
housing preferences and desires of each group, as weli
as whether they were able to pay for the housing. Mini-
mum requirements for living-space and the technical be-
haviour of the houses were then ascertained. This pro-
cedure was adopted for Bantu housing and an operative
building system was developed which made it possible
to build 450 000 functinal houses during the past two
decades at costs low enough to suit the incomes of the
inhabitants.

Current research is directed towards reducing the cost
of housing for the middle-income group by applying new



building techniques, for example the use of brick vencer
with wooden framework and prefabricated brick panels,
The thermal behaviour of bwldings, especially under
warm climatic conditions, is also heing investigated.

Inorganic building materials

The most important inorganic materials into which re-
search is being done are binders such as portland cement,
blastfurnace slag, lime, gypsum, and the compounds in
which they are used, as well as clay and clay products,
building stone, fine and coarse concrete aggregates and
sand.

At present investigations are being carried out into the
use of fly-ash, a waste-product of power-stations, and of
special slag from the steel industry, in cement, ceramic
products and calcium-silicate building units. Work is also
being done on the corrosion of concrete in harsh enviren-
ments particularly as far as this affects sewer corrosion
and its prevention.

Fires

An investigation into the occurrence of fires in buildings
in South Africa emphasized the necessity of including
measures for preventing fires in building design. The in-
vestigation included visits to the scenes of fires and a
survey of fires over a number of years.

International co-operation

The Institute is an active member of the International
Council for Building Research, Studies and Documenta-
tion (CIB), an international organization of which 70
countries are members. The Institute participates in the
CIB system for the exchange of research programmes and
abstracts of publications between huilding and allied
organizations throughout the world. Through personal
contact and the exchange of correspondence it takes part
in the activities of a number of working groups and com-
missions. Great benefit is derived from such co-operation.
Co-operation with Rhodesia and Malawi takes the form
of reciprocal visits and regular lectures by NBRI per-
sonnel.

At the Golden Jubilee Congress of the Building Re-
search Station in Britain the Director presented an
address of appreciation on behalf of building research
organizations in Australia, Clanada, India, New Zealand,
Pakistan, the United States and South Africa.

The election of the Director as a member of the Board
of the CIB for a second three-year term of office,

A soil survey of a site being made to determine its suitability
for building purposes.

strengthens the close ties between South Africa and the
CIB and also foreign building research organizations.
The Institute i1s also represented on the Board of CIB’s
journal, Build International.

The Institute 35 a member of 19 international organiza-
tions, Attending international conferences and other
gatherings has contributed significantly towards further-
ing international co-operation. At several congresses mem-
bers of the NBRI staff presented papers, and participa-
tion in formal and private discussions with representatives
of countries such as the United States, the United King-
dom, Australia, New Guinea, Canada, Japan, France and
Sweden, proved most rewarding.
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Timber Research

The Timber Research Unit (TRU) was established in
1960 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 ¢ multi-disciplinary,
industrially oriented organization the Unit offers ¢ wide
variety of specialized rescarch services to both producers
and consumers of forest products. Timber research and
development in timber technology are managed on
business principles and the research process is carried
beyond the development stage into the field of practical
application.

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

the effective utilization of South African timber re-
sources
the development of satisfactory wood-base products
TESOUTCES

« the development and improvement of manufacturing
processes
the effective use of timber products.

Stress-grading

Additional batches of structural timber were tested and
analysed to obtain more data for the implementation of
mechanical stress-grading in the Republic.

A simple and inexpensive stress-grading machine has
been developed by the TRU which will be adequate to
cope with the demand for structural timber reflected in
a recent survey.

Research workers of the TRU assisted the Malawian
Department of Forestry in developing a stress-grading
system for locally grown softwoods.

Joints
The TRU helped the South African Bureau of Standards
in an experiment to determine whether various new types
and sizes of finger-joint were acceptable.

Pilot studies have been done on various aspects of
nailed plywood joints including the effect on these joints
of reducing the spaces between nails.

Roof trusses
The project aimed at developing and publishing a series
of economical standard designs for roof trusses with nailed
plywood gussets is progressing favourably.

A number of timber roof trusses of the traditional type
have been tested as part of an investigation to evaluate
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Timber Research Unit

Head :
Dr D. L. Bosman

new testing procedures and establish rational perform-
ance criteria.

Board products

Research into the durability of various types of wood-
base board products indicated that where these materials
are used as exterior cladding for houses particular atten-
tion should be given to construction details. The informa-
tion is being used in evaluating industrialized building
systemns with board products as cladding.

Adhesives

A study of the effect of contamination on the gluability
of timber led to a better understanding of the way in
which contaminants such as greases, waxes, oils, resins,
extractives and wood preservatives interfere with gluing.
This information was used in recommending methods of
overcoming certain problems caused by contamination in
practice,

Because the durability of adhesives used in wood glu-
ing is of the utmost importance, several investigations
were made in this connection. The following conclusions
were drawn :

+ the durability of urea-based adhesives used in struc-
tural products is suspect, but no deterioration was ob-
served within the first two years of long-term aging
tests

+ melamine/urea adhesives used as substitutes for resor-
cinol-based adhesives were durable if property formu-
lated and cured

» hot-setting adhesives made from wattle tannin were
comparable with the usual outdoor adhesives as regards
durability.

Delamination in glulam

Research has shown that delamination does not always
affect strength of glulam critically and that much de-
pends on the degree of delamination and certain design
features. An important consideration is whether the de-
lamination is continuing or whether it has reached a
stable condition.

Timber quality

A survey of the attitudes of consumers towards the quality
of graded South African softwood timbers showed that
warp, which usually manifests itself as severe twist some
time after grading, is the chief cause of dissatisfaction.
Recent research at the TRU has shown conclusively that



twist can be reduced by half, if the timber is mechanic-
ally restrained during kiln drying. This also increases
the quality of the timber. The amount of twist in re-
strained timber was reduced whether a high, medium or
low drying temperature was used. The amount of twist
was measured shortly after kiln drying.

Further research is being conducted to study the sub-
sequent behaviour of the material during storage under
cover to see whether the beneficial effect of mechanical
restraint is maintained.

Moisture conteni
A method of rapidly determining the gravimetric mois-
ture content of wood has been developed. The surface
temperature, not the air temperature {(as in the conven-
tional oven-drying method), of the specimen is controlled
at 102 + 3°C. The system accelerates the drying process
without the danger of the specimen charring.
Techniques for the non-destructive determination of
moisture content and density of wood have heen studied
with special reference to radiation techniques.

Bagasse

An expected shortage of pulpwood is the most important
limiting factor in the long-term development of the pulp,
paper and paperboard industry in South Africa. The

€

A machine for stress-grading structural timber, which was
deveioped by the TRU.

possibility is therefore being investigated of substituting or
supplementing wood fibre with another vegetable fibre
such as bagasse, a waste product of the sugar industry.

Pitch deposits

The use of resinous pine in the mechanical manufacture
of pulp results in pitch deposits during papermaking
which cause serious production losses. The TRU initiated
a project aimed at developing an efficient method of
overcoming this problem. Such a method should benefit
the paper industry technically and economically.

Preservation of paper
Most documents on modern paper become unusable with-
in a few decades owing to excessive deterioration of the
paper. An investigation to determine the simultaneous
influence of a number of aging factors is nearing com-
pletion,

TFhis work will serve as a basis for further recommen-
dations concerning the preservation of archival docu-
ments.

Equipment for making paper for experimental work.

Requiremenis of pulpwood

The South African paper industry finds it difficult in
some cases to match the quality of imported paper. The
first phase of a project aimed at laying down criteria by
which to assess the quality of South African grown pulp-
wood is nearing completion. The Department of Forestry
will use the results of this work in their treebreeding pro-
gramme to produce better pulpwood.

Systems development

The Head of the Unit’s Systermns Development Division
studied the use of systems methods in developing and
applying new and improved forest products utilization
practices in the United States. The knowledge gained
should enable the TRU to undertake similar projects.

Stock glulam

The results of work undertaken for industry and the
South African Bureau of Standards indicated that the
strength of most stock glulam was overestimated. This
led to the inception of a new project, sponsored partly
by the stock glulam industry. A project leader has been
appointed and a research programme prepared.
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Supply of and demand for timber

A study of the supply of and demand for softwood sawn
timber in South Africa was completed during the year.
This showed that, in general, consumers were not satis-
fied with the present system of grading timber. The TRU
may be able to assist in developing a system of grading
timber to meet specific needs.

An investigation into the cost of manufacturing roof
trusses in South Africa has been completed. This infor-
mation was required to guide the research being con-
ducted by the TRU into new types of trusses which must
compete economically with traditional trusses.

The techno-economic study of the pulp, paper and
paperboard industry which was completed last vear, was

A traditionally constructed timber roof truss being loaded in the TRU truss test rig to study its structural behaviour.

The study also confirmed the serious lack of general
techno-economic information with which to plan effec-
tively for the sawn timber industry. A project on short-
term timber trend analysis was thus commenced to ob-
tain information with which to design effective measures
to overcome problems associated with shortages and over-
supply within the industry. Reports showing the supply
of and demand for timber on a quarterly basis have been
published {or the first two quarters of the year.

Cost studies

A study of the cost structure of the sawmilling industry
progressed favourably. The aim is to make cost infor-
mation on sawmilling available for use in various pro-
grammes of the TRU, and to develop a uniform costing
system for the industry in order to provide information
on cost centres where improvements can be made in effi-
ciency and cost. A representative sample of sawmills had
to be visited to obtain information on the cost structure
of the industry as a whole and a basic costing system was
designed.
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followed by a more detailed analysis of the cost and
benefit of various projects in order to allocate priorities

to specific research and development projects in this
field.

International activities

Three research workers of the TRU attended the con-
gress of the International Union of Forestry Research
Organizations (IUFRO) in Florida and presented papers
at meetings of working groups of the Union in Madison,
Wisconsin. Their participation resulted in an invitation
to Division 5 (Forest Products) of ITUFRO to hold its
next meeting in South Africa in 1973.

The TRU has assisted neighbouring states and other
territories In Africa, and members of staff have visited
Rhodesia, Swaziland and Malawi, and participated in a
symposium in Windhoek on the Utilization of South
African pine siructural timber in South-West Africa.



Textile Research

South African
Wool Textile
Research Institute

Director :
Dr D. P. Veldsman

The South African Wool Textile Research Institute
(SAWTRI) which was established as a research institute
for the industry and later incorporated into the GSIR,
became a national research institute of the GSIR on
Ist April 1971. One of the most important implications
of this is that, whereas in the past the Institule was
confined to research into the natural animal fibres
(wool and mohair and mixtures of these fibres), it now
does research into all fibres, including synthetic fibres.
This is extremely important not only to another natural
fibre, cotton, which has received wvery litile technological
attention in South Africa, but also to wool which will
be investigated as a component for synthetic blends.

The fact that the CSIR regards wool and mohair
research as of national importance is shown in its decision
to subsidize vesearch into these fibres on a 50:50 basis.
Furthermore, the South African Wool and Mohair
Boards still utilize more than 50 per cent of SAWTRFs
research capactty.

Desoiling and soil-resist properties of resin-treated wool

In a previous investigation woollen fabrics were treated
with chlorine to make them shrinkproof, before Hercosett
resin was applied. The effect of various pretreatment
conditions on the desoiling properties of fabric were in-
vestigated and the best pretreatment was determined.

Thereafter similar tests were done to test the desoiling
properties of wool treated with Hercosett resin modified
with thioglycolic acid (T'GA). These two treatments were
compared by using the two best (and probably the only
useful) desoiling agents at present available for resin-
finished wool, The desoiling treatment with Cassapret
SR improved the desoiling properties considerably but
the fabric soiled very easily. Thus although the fabric
will clean easily the frequent washing necessary will
shorten its practical life.

The other desoiling treatment (with Scotchguard 218)
imparted good desoiling and soil-resist properties but the
process was expensive.

Although the TGA-modified Hercosett had a less
favourable influence on the soil-resist properties than
on the desoiling properties it had specific advantages.

DBimensional stability of knitwear

Knitted all-wool fabrics were treated with Synthappret
LKF, steamed in an autoclave after evacuation and

finally tested for dimensional stability. It was found that
both relaxation and {elting shrinkage of ail-wool jersey
structures can be stahilized by treatment in perchlor-
ethylene and subsequent autoclave steaming for two
minutes. Chemical pretreatment of the wool is not recom-
mended as prechlorination has a detrimental effect on
the ability of Synthappret LKF to make the fabric shrink-
proof.

Single and double jersey wool fabrics were made
shrinkproof by applying methylolmelamine-polythylene
solutions to the fabrics. The fabrics must, however, be
chlorinated before the resin mixtures are applied.

Fabrics treated with acid colloid resin-polyethylene
mixtures gave the best shrinkproof results. Good results
were obtained with a resin addition of only 0,5 per cent
{of the mass of the fabric). The handle of fabrics treated
with acid colloid did not deteriorate significantly.

Solvent dyeing of wool
Further investigation into dyeing wool in a solvent
medium led to the discovery that by adding glycerol to
the charge a greater number of reactive dyes could be
utilized. Tt has also been found that glycerol cannot re-
place water, but of some one hundred reactive dyes inves-
tigated, 90 per cent could be successfully dyed to a depth
of 5 per cent by adding 15 per cent glycerol to the charge.
At 100°C the dyeing tock only 20 minutes.

The dyed wool had depth of shade and wet-fastness
properties similar to those of wool dyed in an aqueous
medium and slightly higher covalent fixation values.

Bleaching with hydrogen peroxide in an organic solvent

Wool can be successfully bleached with hydrogen perox-
ide in perchlorethylene. The degree of whiteness obtained
depends on the peroxide concentration, the time of reac-
tion, and the temperature.

Bleaching in a solvent system is superior to the usual
aqueous bleaching. With perchlorethylene it is possible
to obtain the same degree of whiteness in 25 per cent of
the time required for standard aqueous bleaching, using
less than one tenth of the quantity of peroxide.

Solvent bleaching of wool does not impair the cloth’s
physical properties such as abrasion resistance and break-
Ing strength more than an aqueous bleach does. Felting
may, in fact, be reduced by solvent bleaching which may
therefore be used to treat knitted fabrics as well as
loose wool.
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No additives such as stabilizing or activating agents
are necessary in this method. Emulsifying agents which
do not dissolve in the solvent, may be used to facilitate
the application of higher concentrations of peroxide, but
those used in the investigation were not active in the
actual bleaching.

Airflow method of determining fibre diameter of mohair

It was realized some time ago that the mean fibre dia-
meter of mohair could be determined by means of the
airflow method but the residual variance was so great
even after a regression line had been fitted that the me-
thod was mmpractical. A means of overcoming this high
variability has now been devised.

A test cell was constructed with the cross-sectional
area as specified by IWTO standards, while the height
was increased to give a clearance of 32 mm between the
cell and the plunger base. The dimensions of the plunger
cap as well as the size, dispersion and number of perfo-
rations of cell and plunger base were all as specified by
IWTO standards.

Merely by interchanging two cells, therefore, an air-
flow apparatus for testing wool can be adapted to test mo-
hair. A standard error of 0,5 microns (compared with pre-
vious errors of 1,6 microns) and a correlation coefficient
of 0,986 were obtained, thus providing a suitable calibra-
tion for determining the mean fibre diameter of mohair.

Mean fibre-length tester

SAWTRI has developed an instrument which requires
only a few minutes 1o measure the mean fibre length of a
wool top. This instrument measures the maximum force
necessary to draw a tuft of fibres from a sliver through
a comb, as well as the work done to complete the with-
drawal. The mean fibre length can be calculated from
the values of these parameters. Results compare favour-
ably with the mean values obtained with conventional
instruments. Factors such as the addition of a Tubricant
do not affect measurements significantly.

The instrument is simple and robust and easy to ope-
rate. A reading can be taken within one minute and five
readings are sufficient to give a satisfactory average. A
method of calibration was devised from which a table
was compiled giving the mean fibre length for different
values of the force required to withdraw the tuft and the
total work done to complete the withdrawal.

Twist variation of single wool worsted hosiery yarns

The standard deviation of yarn twist as determined on
an automatic twist tester was found to have a low but
significant correlation with yarn irregularity as deter-
mined on the Uster evenness testing equipment. Twist
variation is therefore considered a rough measure of yarn
irregularity. A low but significant correlation was also
found between the coefficient of variation of twist and

SAWTRI's new machine used for research on the solvent dyeing of wool.
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A circular knitting machine used for the manufacture of lightweight knitted fabrics.

that of yarn linear density as calculated from the masses
of one-metre lengths of yarn. The correlation was, how-
ever, too poor to be of any practical value. Empirical
relationships between yarn twist and linear density were
also derived from the results obtained with commercial
worsted hosiery yarns.

Variation in doubling twist of wool worsted hosiery yarns
Changes in the doubling twist of a range of twofold
worsted hosiery yarns were determined at different gauge
lengths and average values for the coefficient of variation
of doubling twist were obtained. At gauge lengths of 25,
50 and 100 cm, average values of 9,3, 9,0 and 5,8 per cent
respectively, were cobtained for the coefficient of varia-
tion. These values were independent of yarn count and
the mean doubling twist. At gauge lengths of 2,5 ¢m and
5,0 em, however, the coefficient of variation of doubling
twist appeared to be a quadratic function of the mean
doubling twist.

Card clothing and carding performance

The 150 em-wide FOR worsted card was used to study
card clothing. The forepart of the machine was clothed
with metallic clothing and the clothing of the two swifts
and doffer was changed and various combinations were
used, viz. a double swift with fillet clothing; a single
swift with metallic clothing; a double swift — the first
with metallic clothing and the second with fillet clothing ;
and a double swift with metallic clothing. A long wool
of 64’5 quality was used throughout the experiment.

The single swift with metallic clothing carded as well
as the double swift with fillet clothing, formed fewer neps
and broke fewer fibres. As a result there was less noil.

The use of double swift with metallic clothing im-
proved the carding but more fibres were broken, which
increased the noil.

Fillet clothing removed seed effectively but formed
more neps.

For the particular wool used the single swift with
metallic clothing gave the best results.

Efiect of moisture on carding and combing

The effect of moisture on the carding and rectilinear
combing of wool was investigated. The performance of
the rectilinear comb was improved by combing at regains
of at least 22 per cent. Practical values for relative hu-
midity during gilling and combing appear to he hetween
68 and 80 per cent.

Carding scoured wool at regains of above 25 per cent
resulted in larger amounts of noil. Applying an antistatic
agent before carding at low regains was beneficial pro-
vided water was added during gilling to maintain the
optimurm regain f6r combing.

Performance of French comb

A new type of comb cylinder, the two segments of which
are covered with metal clothing similar to that used in
carding, was compared with a conventional cylinder
suitable for 64's wool. Results showed no difference in
the combing performance of the two types of cylinder
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but the former has definite advantages such as longer
life and the fact that impurities do not accumulate in the
pin beds.

Further studies of the French comb revealed that iis
performance 1s strongly affected by gauge setting and
gill feed, Although it is generally accepted that impurities
in the top decrease as gauge settings increase it was found
that this is true only for seed particles, Fewer neps were
formed with increasing gauge setting only when a top
comb (e.g. 28 pins per cm) giving optimum combing per-
formance was used. The use of top combs (e.g. 25 pins
per cm) which do not give optimum or near optimum per-
formance does not cause any decrease in nep content and
1n certain extreme cases there Is even an increase in neps
at higher gauge settings.

The influence of gill feed is far more complicated. It
was found that there 1s an optimum gill feed, giving
minimum percentage noil, for all gauge settings between
26 and 34 mm. At higher gauge settings the effect of
gill feed on percentage noil mcreases and the optimum
value becomes beiter defined. At lower gauge settings
(22 to 28 mm) the number of seed particles in the top is
proportional to the gill feed. With increasing gill feeds
there is practically no change in the number of seed par-
ticles but there is a decrease in nep content for all gauge
settings above 24 mm. As gill feed affects the ability of
the comb to remove neps and vegetable particles, opti-
mum gili-feed values should be used when combing at
gauge settings above 26 mm.

Core spinning of wool with texturized filament
As an experiment wool was spun around a core of 20

SAWTRI's new horizontal crosslapper, coupled to a small card
{background} and which is used to prepare fibre layers for
finai processing on the needle punching machine (bottom left),
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denier texturized multifilament nylon. For satisfac-
tory results the filaments had to be stretched more
than 20 per cent before they were spun. The physical
properties and the knitting performance of the core-spun
varns were considerably better than those of pure wool
yarns. Samples knitted from the core-spun yarns were
also better than those knitted from the pure wool yarns as
far as pilling and abrasion resistance were concerned.
Core-spun yarns were stronger and more resistant to
pilling than intimately blended yarns but the latter had
better abrasion resistance.

Plating synthetic filaments with wool yarn for double jersey
tabrics

A technique for manufacturing double jersey fabrics with
a low synthetic content has been devised. With this tech-
nique the synthetic filament is plated with wool yarn and
practically concealed. By using the plating technique and
introducing a low percentage of polyamide flat filament
into wool fabrics during knitting, the knitting perform-
ance of the yarn and fabric performance under wash-
and-wear conditions can be improved, while the handle
and aesthetic qualities unique to wool are retained.

In the initial investigation of the technique the aim
was to determine the regions where the most yarn
breaks in a Punto-di-Roma structure were likely to occur
and to feed the machine in these regions with filament
carrier yari. It soon became apparent however, that the
machine knitted better if it were fed at every feed region.
In order to limit the synthetic content of the fabric a
40 denier filament carrier yarn and a 1/36% (24 tex)
pure wool yarn were used. This produced a Punto-di-
Roma fabric with 82 per cent wool and 18 per cent
synthetic yarn and a yarn count of 1/31s {29 tex).

In general it was found that structures knitted with
synchronized timing at a tension ratio of about 2 and
appropriate feeder settings, gave the best results. The
occurrence of holes in tight knitted structures suggests
that the knitting performance of the wool yarn can be
considerably improved by using the plating technique.

Wool/mohair blends in fully-fashioned knitwear

Different blends of wool and mohair were knitted on
a 24 gauge fully-fashioned plain knitting machine
to investigate the influence of yarn friction, linear den-
sity, the amount of paraffin wax on the yarn, re-waxing,
knitting speed, and yarn input tension on the stitch
length and the variation in stitch length. The effect on
stitch length of changing from an unwaxed to a waxed
worsted yarn (and vice versa) and of the warming up of
the machine after different periods of stoppage were also
investigated.

Stitch length and variation in stitch length are inde-
pendent of the mohair content of the yarn provided yarn
friction remains constant. Both stitch length and coeffi-
cient of variation of stitch length depend on varn fric-
tion. Generally the coefficient of variation of stitch length
increases with an increase in yarn friction while the oppo-
site applies to stitch length, Stitch length has a tendency
to decrease as the knitting speed increases.

Optimum knitting conditions for pure wool yarns can
be obtained by waxing the yarns twice with paraffin wax
to a wax content of approximately 0,6 microgram per
cm, although almost identical results can be obtained by
applying the same amount in one operation. These con-
ditions are similar to those required for optimum yarn
friction,



It was also found that the coefficient of variation of
stitch length increases with an increase in yarn input
tension, which is obtained by using heavier pretensioning
weights,

CO-WE-NIT men’s wear

Men's wear was the field into which the CO-WE-NIT
machine was orginally introduced, but unfortunately
manufacturers have had little or no success. From pre-
vious experience with curtaining, SAWTRI constdered
that enough knowledge of design techniques had been

acquired to attempt to show that cloth for men’s suits
could be made on the CO-WE-NTT machine. The ma-
chine was converted to 48 gg and experiments with fine-
count yarns showed that cloths as light as 12 oz per yard
could be made. Structures such as cords, ‘plains’, herring-
bones, glenchecks, zig-zags as well as stripes have been
made in mixtures of natural and synthetic fibres.

{Note : The use of proprietary names does not in any
way imply that such products are recommended, or that
there are not substitutes which may be as good or even
better.)
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Information and
Research Services

The aims and functions of the CSIR’s Information and

Research Services can be grouped under the following

main headings:

- 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.

Library services

The extent of the services which the CSIR’s central libra-
ry provides to the CSIR’s own laboratories and institutes
and to other organizations, industries and ndividuals
throughout the country, is apparent from the following
statistics :

Publications
used and Books and

photocopies pamphlets Periodicals
Year provided ordered received
1967 44 995 3704 3136
1968 52 450 4 440 3413
1969 53 845 5605 3457
1970 52755 4 958 3410
1971 49 107 5117 4000

In this connection it is worth mentioning that the in-
creasing use of telex equipment by libraries in this coun-
try has speeded up inter-library loans.

As in previous years the library and information ser-
vices handled numerous enquiries of a diverse nature;
inter alia they advised several industrial undertakings
on the establishment of internal library and information
services. :

During the year an illustrated booklet was published
containing information about the services offered by the
CSIR library and suggestions on how to make the best
use of them.

Source guides

Steady progress was made with the preparation of the
second edition of Periodicals in South African Libraries
(the union catalogue of serial titles in South African libra-
ries published in collaboration with the Human Sciences
Research Council). By the end of the year under review
the parts under the letters A to D had been published
(about 11 500 titles), while the parts from letters E to H
(about 4 700 titles) were almost ready for the press. It
is expected that all the parts will have been published
by March 1973.
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The Regisier of Current Scientific Research at South
African Universities is no longer being published as the
information it contained will in future be included in a
national register of research projects compiled by the
office of the Scientific Adviser. The Register of CSIR
Projects was discontinued for the same reason.

The investigation into the adequacy of literature re-
sources available to research workers in South Africa
continued, in collaboration with the Human Sciences
Research Council and on behalf of the National Library
Advisory Council.

Foreign language information

The potential, language coverage as well as volume
of work, of the service which supplies information from
{foreign language sources has been increased by more
effective use of free-lance translators and of overseas
translating agencies. The most important languages as
far as volume of work is concerned, are still German,
French and Russian.

Interpretation and liaison work in foreign languages
has also been extended, especially in connection with
scientific and technical co-operation with Portuguese
territories in Africa.

Non-conventional documentation techniques

Investigations continued into the use of non-conventional
techniques for handling information and the mechaniza-
tion of library procedures.

Dr C. v.d. M, Brink, President of the CSIR, presents a copy of
the book Marion and Prince Edward Islands to Mr B.J. Schoe-
man, Minister of Transport.




A considerable amount of preparatory work was done
on feasibility studies in connection with the selective dis-
semination of information on a national basis with the
aid of magnetic tape data bases (indexes) which are avail-
able from large indexing and abstracting services over-
seas.

Attention has also been given to the possibility of using
on a national basis machine readable cataloguing records
{MARC)} in the form of magnetic tapes.

Work on the latter two projects is undertaken in col-
laboration with other bodies and at the request of the
National Library Advisory Council.

The development work done on behalf of the State
Library in connection with a computerized system for
preparing the South African National Bibliography has
almost been completed. This system is based on one
originally developed for this purpose in West Germany.
A similar system is being developed to prepare the cata-
logues for the South African Library for the Blind.

The current-awareness service in the field of water
rescarch (Current Literature on Water) 1s being devel-
oped further. Inter alia the format of the KWIC indexes
(indexes with keywords in context) was changed to make
it more readable. The fact that the system has also heen
applbied to other services in the GSIR proves its useful-
ness,

Progress has also heen made with the programming
for a computerized system to process data for the National
Register of Research Projects in South Africa. This is
being done on behalf of the office of the Scientific Ad-
viser.

Work is also being done on the programming for a
system to sort and print English and Afrikaans terms for
a dictionary in the field of textile technology which the
CSIR is compiling.

Liaison in the field of documentation

The CSIR was represented as a national member of the
International Federation of Documentation (FID) by the
Director of Information and Research Services at meet-
ings of two FID committees held in Tel Aviv in Septem-
ber on the occasion of a conference on new developments
in the field of documentation.

During his overseas visit the Director of IRS also
attended the annual conference of the Association of
Libraries and Information Bureaux (ASLIB) in Darm-
stadt, West Germany.

The CSIR was also represented at a conference on
training problems in documentation held in November
in Rome. This was done especially with a view to short
courses In documentation which the CSIR is to offer at
the request of the South African Library Association.

Liaison with industry

To promote contact between the GSIR and industry
industrial undertakings were visited regularly. The sta-
tloning of a technical information officer at Bellville in
the Western Cape has considerably improved liaison be-
tween the CSIR and manufacturing industry in the West-
ern Gape,

In collaboration with the South African Wool Textile
Research Institute a technical information officer was
also appointed in Port Elizabeth during the year.

An experimental current-awareness service has been
established for industry. For the present the service is
provided to about 50 chosen firms in the metal industry
and if it is a success it will later be established on a per-
manent basis and extended.

The preparation of the monthly bulletin T - technical
information for industry took up a considerable amount

of time and a start was also made with compiling further
editions in the series Technical Pocket Books which are
meant mainly for use by technical personnel in industry.

An important contribution was made with the arrang-
ing of a successful technological display exhibited during
the Republic Festival in Cape Town. The purpose of this
display was to give the public in general and youth in
particular an insight into technological development in
this country.

Progress was made with a survey of the present state
and potential development of automation in the Republic.
The survey is being undertaken on behalf of the Scientific
Adviser of the Prime Minister and the South African
Council for Automation and Computation.

Promotion of indusirial research

Besides undertaking research on behalf of industry in its
own laboratories the GSIR also endeavours to encourage
and support research by industry itself. During the vear
the Advisory Committee for the Development of Re-
search for Industry (ACDRI) which advises the GSIR in
this respect, considered giving financial aid for the next
five years to develop the South African Foundry Research
Foundation, the South African Paint Research Institute
and the Sugar Milling Research Institute.

For this purpose techno-economic surveys of the foun-
dry, paint and sugar industries in this country were
carried out. The Committee also considered the possi-
bility of imparting incentive schemes to South Africa to
promote the innovation process.

As part of its programme of techno-econovmic surveys
of specific industrial sectors to determine research needs,
and as an aid to compiling research programumes, surveys
were done of the Bantu beer industry, the phosphate pro-
ducts group in the chemical industry and the saw-mill
industry.

Besides these surveys of national scope industrial mar-
keting surveys and feasibility studies of projects with a
high technological content were done on a contract basis
for specific undertakings.

Pianning for research

Research is continually done into the application. of
various techno-economic techniques as aids in the plan-
ning of research and development, inter alia extrapola-
tion, trend correlation and the Delphi technique of
opinion survey. A member of staff worked at the Pro-
gramme Analysis Unit, Harwell, England, for six months
to gain experience in these techniques.

In the sphere of techno-economics there is close co-
operation with other establishments concerned with re-
search into industrial economics, such as the National
Productivity Institute, the Council for Commerce and
Industry and research units at universities. It is hoped
that industry will become more and more involved in
this co-operation and that regular discussions about work
programmes will be held.

During the year work continued on the survey of
expenditure on research and development in South
Africa. A report was compiled in which the total expen-
diture of the CSIR for the financial year 1968/69 was
analysed in detail. Two reports on the expenditure on
research and development and other scientific work of
four autonomous industrial research institutes supported
by the CSIR, were completed for the finincial years
1968/69 and 1969/70.

In addition a fourth report on the research work and
other scientific activities of organizations in the business
sector was completed for the financial year 1968 /69, This
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report will be sent to the organizations concerned as soon
as approval has been obtained from the Minister of Plan-
ning.

Bursaries and research grants

A considerable decrease in the number of students apply-
ing for bursaries for post-graduate study in the scientific
field is causing concern and steps should be taken to
avoid a serious shortage of trained manpower in this
field.

The CSIR also had financial problems in this connec-
tion as its budget for this purpose had to be cut hecause
of financial restrictions.

In spite of financial problems however, it was possible
to begin two new schemes, Under the one scheme a
limited number of special merit bursaries of between
R2 500 and R3 000 are available for full-time doctoral
study at South African universities. One of the bursaries
was granted during the year. The other scheme concerns
the granting of research bursaries to active research units
and groups at South African universities to enable them
to obtain recognized scientists from overseas to work for
periods of six to twelve months in the Republic. Only
one of these bursaries was granted during the year,

At the end of the previous year under review two
research units were closed — one hecause the director
had reached the age of retirement and the other because
the director had accepted a post overseas. Current pro-
jects which fell under these units are still supported on
an ad hoc basis.

A unit for flavanoid chemistry was established at the
University of the Orange Free State, while the Council
also decided to make an annual block grant to the Insti-
tute of Fresh Water Studies at Rhodes University. Several
research groups have, with the aid of ad hoc support,
reached the stage where they can soon claim support as
units with full status.

International research programmes

The intial work was done on the development and co-
ordination of a national research programme within the
framework of the international programme which is be-
ing launched under the leadership of the Scientific Com-
niittee for the Preservation of the Environment (SCOPE)
of the International Council of Scientific Unions (ICSU).
The scientist responsible for co-ordinating this pro-
gramme, attended the first general meeting of SCOPE
in Canberra in September. A 'start will be made with this
programime as soon as the national programme of activi-
ties for the International Biological Programme has been
completed.

A national programme within the framework .of the
International Geodynamics Project of ICSU’s Interna-
tional Union of Geological Sciences (IUGS) is also being
developed.

The CSIR arranged the meeting of the International
Union for Biological Sciences {IUBS) held in Cape Town
in October. The meeting which was a great success was
attended by, amongst others, the Secretary-General of
IGSU, Professor F.A. Stafleu. It was the first meeting of
this kind to be held in South Africa.

The progress made with Antarctic research program-
mes by research groups attached to universities and other
research bodies under the leadership of the South African
Scientific Committee for Antarctic Research (SCAR),
created the need for a medium of publication. It was de-
cided to publish a new journal for this purpose and the
first edition of the South African Journal of Antarctic
Research appeared in June 1971 and was well received.
The CSIR’s Publishing Service is responsible for the
editing and distribution of this journal which js published
under the auspices of the above Committee with finan-
cial support from the Department of Transport,
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The Department of Transport, which also finances and
directs the Antarctic programme, made funds available
during the year under review for the resumption of a
biclogical research programme under the leadership of
Prof, E.M. van Zinderen Bakker of the University of the
Orange Free State.

It may also be mentioned in this connection that the
summarized scientific results of the biological and geo-
logical expedition of 1965/66 to Marion and Prince
Edward Islands were published during the year in the
form of a monograph.*

Publicity and liaison in general

The CSIR always endeavours to make the implications
of research known at all levels. Besides its own publica-
tions such as the journal Seientize and regular press re-
leases, other media such as the radio and film are also
used.

During the year the filming of a new documentary in
the series Science in your service was completed. This
film, with the title Walk our land is about the role of
science in the critical relationship between man and his
environment and will probably be released for general
distribution by the middle of the new year. In addition
two short news-reels have been made in collaboration
with a South African film company and the film unit of
the South African Broadcasting Corporation.

The CSIR is also gradually preparing to use the
medium of television to make its work known in wider
circles.

*Van Zinderen Bakker, E.M., Winterbottom, J.M. and
Dyer, R.A. (ed.) Marion and Prince Edward Islands,
Cape Town, A.A. Balkema, 1971,

Scenes from the visit by Members of Parliament to the CSIR.




A visit to Scientia was arranged for cabinet ministers,
members of parliament and senators to give our legis-
lators the opportunity of making acquaintance at first
hand with CSIR activities.

The Central Conference Secretariat, in collaboration
with research institutes of the CSIR and other profes-
sional bodies, arranged eleven successful symposia and
conferences during the year,

Representation overseas

The four overseas scientific offices maintained by the
CSIR continue to provide valuable services to South
African scientists.

At the beginning of the year under review Dr W.T. de
Kock assumed duty as head of the office in Cologne and
his predecessor, Dr P. le R. Malherbe, returned to the
CSIR in Pretoria to assume responsibility for the co-
ordination of international scientific liaison, the co-ordi-
nation of national programmes as part of international
programmes (see above) and the support of university
research.

Mr H.J. van der Merwe departed for London in Sep-
tember where he will take over as head of the science
office at the beginning of 1972 from Mr C.G. Hide who
returns to Pretoria to assume broad responsibility for the
development of industrial research.
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Technical Services !

TECHNICAL SERVICES DEPARTMENT

The Technical Services Department {TSD) designs and

manufactures research equipment and renders essential

services such as graphic arts, transport and stores to

the national laboratories and institutes of the CSIR.
The Department also undertakes work on contract for

other bodies and industry if it cannot be undertaken

anywhere else in the Republic.

Extension of facilities and services

The section responsible for the manufacture of printed
circuit hoards is, except for undelivered equipment for
multilayer boards, fully equipped to undertake very accu-
rate work for research and industrial establishments. Since
the inauguration of these facilities printed circuit boards
have been manufactured for research and industrial orga-
nizations which previously, because of high accuracy re-
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" Courses for lecturers and techniclans were arranged by the Advice Centre for Low Cost Automation.
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quirements, had to have them made overseas. With the
success thus far achieved it is expected that the demand
for these services will increase, especially when the equip-
ment for multilayer boards is taken into use early in
1972

The Advice Centre for Low Cost Automation began
operating in September 1971, The activities commenced
with a basic and an advanced course in low cost automa-
tion presented by a senior lecturer, a specialist in this
field, from the Heriot-Watt Tniversity. The courses wera
attended by lecturers from South African universities, a
lecturer from the Department of National Education and
several technicians from Industry. In collaboration with
the National Development and Management Founda-
tion, seminars have been presented in Pretoria, Johannes-
burg, Durban, Port Elizabeth and Cape Town. The act-
ivities were widely publicised with emphasis on the ad-




vantages which this labour-saving technique offers to in-
dustry. Several universittes and the Department of
National Education are thinking of incorporating this
subject in their syllabi for engineers and technicians. To
assist these organizations and the large number of indus-
trialists who have requested further courses, three basic
courses for the first half and three advanced courses for
the second half of 1972 have been arranged. Advice and
assistance will also be provided for individual industrial-
ists who request such services.

With the experience gained in the field of numerically-
controlled machining it was poessible, in collaboration
with the National Research Institute for Mathematical
Sciences, to advise and assist several industries with pro-
gramming for the manufacture of complex components.
The rendering of these extraordinary services has also
made outside organizations aware of the activities of the
Technical Services Department and demands for advice
and services related to manufacturing will probably in-
crease considerably in future.

Tralning

Visits by groups from the Department of Defence, univer-
sities, teachers’ training colleges, colleges for advanced
technical education, secondary schools and industry to
the Training Centre for Instrument Makers stimulated
interest in the tuition methods and the training pro-
grammes used by the centre. The success achieved with
the training methods is illustrated by the fact that over
the past four years an average of 92 per cent of the

apprentices passed the national trade test for instrument
makers. ‘

Training is at present based mainly on research and
development work. To provide for industry’s increasing
demand for instrument mechanicians to maintain process
control instruments, an extension to the present facilities
is being considered.

Projects

Of the numerous projects with which TSD design and

workshop personnel assisted research institutes and other

bodies, the following merit special mention :

* Preparation of the electrical shark barrier at Margate

for the National Physical Research Laboratory.

Mobile water desalination unit for farming purposes

in South-West Africa for the National Institute for

Water Research.

+ Apparatus for measuring manganese dioxide activity
for the Chemical Engineering Group.

+ Wind and rain simulator for the National Building
Research Institute.

+ Apparatus for testing concrete sarmples for the National
Institute for Road Research.

* Microtome for the dissection of brain samples for
pathological investigations.

+ Foot gauges for footwear issues to army personnel.

*+ Dosing apparatus for veterinary research.

+ Improved stamps for grademarking carcasses, with a
lower replacement cost, for the Meat Industries Con-
trol Board.
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Co-operative
industrial
Research

The Leather Industries Research Institute (LIRI)
developed out of research work begun in 1936 in the
Chemistry Department of Rhodes University. It has
rematned closely associated with the University although
financially independent. Through collaboration with
University departments the Institute has helped to bridge
the gap between the theoretical and applied aspects of
sctence and has drawn graduates into the arena of
industrial innovation and development — which is vital
to South Africa’s future prosperity.

The Institute serves the research and training needs
of its four main partners, the hides and skins industry,
the watile industry, the tanming industry and the foot-
wear industry, These industries have steadily expanded
thetr investment in the Institute over the past thirty-five
years. During the current five-year cycle the Institute
will spend over one million rand on research, develop-
ment and training in these spheres of the industrial
economy.

The benefits of sponsoring industrial research by col-
laborating with industry were underlined in several in-
stances during the year under review.

An example in this connection is the development of
alternative outlets for wattle extract. These are urgently
required to offset shrinking world demand for vegetable
tannins used mostly in the manufacture of outersole
leather. Through research in collaboration with the In-
stitute knowledge of the structure of tannins and the
chemical properties of the components of the extract has
been accumulated over the past thirty-five years. This
has resulted in the development of new timber adhesives
for which there is a vast market. The wattle industry and
a major timber adhesive user have formed a company
to exploit these products.

Another interesting development, also of benefit to
the wattle industry, is that major United States tanneries
have adopted a ten-year-old process of tanning sole-
leather developed by the Institute. Local tanneries use
this process on a large scale. This tannage has wattle
extract as a base, whereas United States and Canadian
tanners relied mainly on other tanning materials. The
wattle industry has invited tannery directors and manage-
ment personnel from various United States and Canadian
tanneries to visit South Africa and has sponsored visits
by the Director and senior staff of the Institute to US
and Canadian tanneries. The interest in the LIRI pro-
cess is due to the fact that it helps solve the problem of
tannery effluent. The largest sole-leather tannery and
the largest harness and saddlery tannery in the world
would have been forced to close had they not been able
to introduce the LIRT process.
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Incidental benefits to the local tanning industry in-
clude the study of American ‘know-how’ and particularly
the latest overseas methods of purifying tannery effluent.

With the technical knowledge it has accumulated the
Institute is helping its subscribing groups to solve the
labour and supervisory staff crisis which 1s currently one
of South African industry’s major headaches. A post-
graduate one-year university diploma course is offered,
and the Institute also encourages tanneries to appoint
staff members who can be sent to the Institute for inten-
sive training. There are also three-year correspondence
courses in leather technology which include in-factory
guidance. Periodic short block-release courses are offered
for the staff of the hides and skins industry, and for
tannery and footwear factory staff. For factory workers
in-factory training is preferred, while the Institute trains
the instructors and instructresses. Finally there is a three-
year correspondence course for footwear factory super-
visors and managers. At present it has an enrolment of
over 250 from 20 countries and is recognized as the best
all-round course offered anywhere,

Hides and skins

The bacteriology of hide and skin curing being studied at
the Institute, in collaboration with the Department of
Botany and Microbiology of Rhodes University, has taken
on even greater significance with the enforcement of
stricter control of water pollution. The brine efftuent from
curers must therefore be eliminated in a closed circuit
system or a preserving agent other than sodium chloride
must be found. The hacteriological knowledge acquired at

Analysis of leather lubricating oils.




the Institute over the years is being used to find new pre-
serving methods. Isolation of collagenolytic bacteria from
hides and skins has shown that initlally collagen is rapidly
digested by these bacteria. This is important both tech-
nically and commercially as it emphasizes the necessity
of curing hides and skins quickly and soon after animals
have Been slaughtered.

The Institute, in collaboration with the Tick Research
Unit, Rhodes University, is studying the esterases pre-
sent in tick strains which are sensitive or resistant to the
organo-phosphorous insecticides in cattle dips. The elimi-
nation of ticks is important to the leather industry since
they affect the condition of animals and damage hides
and skins. Several technical reports and publications have
resulted from this work.

Protein research

Fundamental studies on the disturbing effects of polar
organic solvents on protein structure have been extended.
Activity and dependence on structural and functional
features of solvents, similar to that noted in scoluble
collagen, have been observed in precipitated acid-solubie
collagen and in mature insoluble collagen. That the
effects of the aqueous solvent are general is also apparent
from similar solvent activity found in a variety of non-
protein systems, These findings provide further support
for the concept proposed previously of a predominantly
polar mechanism of solvent interaction. This work has
been published in a M.Sc. thesis and in several overseas
biochemical journals.

Wattle-based adhesives

During the past year a research team of the Institute has
collaborated closely with a large chipboard manufacturer
to develop and market wattle-based adhesives. Recently
the wattle industry formed a company to co-ordinate the
effort. Achievements during the past year have been the
improved formulation of wattle-based chipboard adhe-
sive and the development and patenting of a high-quality
waterproof cold-setting adhesive for finger jointing, lami-
nating and general carpentry use. An unproved wattle-
based high-quality thermosetting adhesive for plywood
was also developed. Local sales of this adhesive exceed
1 000 tons per annum and there is considerable overseas
interest.

Qil-well drilling

A new lahoratory has been equipped to continue the
rheological studies of wattle-based mud thinners for oil-
well drilling. The chrome-wattle complex, Kr6D, devel-
oped by the Institute has been in commercial use at two
sites in the Cape Province for approximately a year and
there is a good deal of overseas interest in the product.
However, the emphasis in cil-well drilling compounds is
moving from mud thinning to drill-hole stabilization and
water-loss inhibition. While the Institute is still evaluating
further chrome-wattle complexes work is also being done
on the use of fractions of gum-rich wattle extract com-
plexed with metal ions.

Tannin metal complex ions

In view of the potential use of wattle extract in oil-well
drilling, ore flotation and as a soil conditioner to combat
trace-element deficiencies, the chemistry of the complex
molecules formed by wattle tannins with a wide range of
metal ions is being studied extensively. This work forms
a valuable background for exploring the use of wattle,

Chemistry of wattle tannins

The Institute’s Wattle Research Section contributes to
the work in this field by close collaboration with a re-
search team of the University of the Orange Free State.
This team has successfully worked out the structures and
stereochemistry of dimeric, trimeric and tetrameric tan-
nin units. The latter comprises very large molecules
previously considered impossible to resolve.

Vegetable leather tannage

After giving technical aid to US and Canadian vegetable
leather tanners who experienced effluent problems, the
Institute carried out investigations aimed at adapting
the LIRITAN no-effluent sole-leather process to other
types of vegetable-tanned leather such as harness, saddle-
ry, bag, case and upholstery leather. It has developed a
flexible four-day pit/drum no-effluent process which has
been adopted by two Scuth African tanneries to make
a range of leathers from sole leather to bag and case
leather. In this process the final stage of the system is
adjusted.

Leather finishing

The increasing use of synthetic materials instead of
genuine leather upper materials in footwear manufac-
ture has emphasized the need for leather to retain its
popular appeal by being in the forefront of fashion. The
Institute has already evaluated a wide range of modern
finish formulations, some of which are not yet commer-
cially available to the leather industry.

Water and air pollution

As a result of overseas visits the Institute has set up
laboratory and pilot-plant experiments to study the pur-
fication of tannery effluent. Large-scale trials of these
results are already being planned. Over the past decade
the Institute has worked closely with officials of the
Department of Water Affairs to solve the difficult
problem of air and water pollution by tannery effluent.
Pollution remains the major tannery problem through-
out the world.

Comtort factors in foolwear

In order to compare old and new variations in leather
with new solid and poromeric synthetic and reconstituted
leather, a considerable part of the Institute’s work for
the footwear industry has been devoted to batteries of
tests and practical wear trials. The use of extension
cycling tests on an Instron machine has been a novel
and revealing feature of this work and has aroused over-
seas interest. The Institute’s shoe-making facilities have
heen extended so that test footwear can be constructed
at the Institute instead of by the courtesy of busy facto-
T1ES.

Systems engineering

A new management science known as systems engineering
is gaining repute overseas. In this the factory organiza-
tion is viewed as a total concern, its objectives are pro-
perly defined, and a suitable planning system is intro-
duced. The Institute is introducing systems engineering
techniques to the footwear industry and is at present
carrying out its first full-scale practical application in a
factory.
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Director:
Dr R. J. Nachenius

The Fishing Industry Research Institute (FIRI) is
affiliated to the University of Cape Town and is located
on the University campus. A field laboratory, staffed
from headgquarters as the occasion demands, is main-
tained at Walvis Bay.

FIRI is financed by voluntary contributions from the
fishing industry, and subsidized by the CSIR. Firms
with an indirect interest in the fishing industry can
become associate members of FIRI. The total annual
income of the Institute is currently about R201 000.

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

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

More edible fish

Most whitefish processors have recently installed ma-
chines which recover a high percentage of edible material
from filleting waste and undersized fish normally con-
verted to fish meal. The use of this minced or shredded
fish as a base for a variety of frozen, canned and dried
fish products for human consumption is being investi-
gated. Tt can, for instance, be turned into frozen fish
cakes ready for frying; homogenized and seasoned it can
be used to make a canned fish loaf suitable for serving
with salads.

It has also been found that one of the steps in the fish
meal process can serve as a source of de-boned, gut-free
pilchard or mackerel flesh suitable for human consump-
tion. Stabilized with anti-oxidant and dried, this material
is currently being tested as an ingredient in the diet of
mine labourers.

Disinfection of sea water

The purification of water used in the food industry
usually involves flocculation, clarification by sedimenta-
tion, filtration and chlorination. This system cannot be
applied to sea water used in fish canneries as the higher
relative density of the water and the presence of traces
of oil from factory effluent makes sedimentation difficult.
Chlorination cannot be used as it taints the canned pro-
duct.
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It has now been demonstrated that residual traces of
oil in water render clarification by flotation much more
effective than clarification by sedimentation. The water is
clearer after flotation and as the process takes less than
a quarter of the time required for sedimentation, the
capacity of the water treatment plants at Walvis Bay
can be substantially increased without major modifica-
tions.

Although clarification by flocculation and flotation
markedly reduces the bacterial load, some form of bac-
tericidal treatment is essential. As an alternative to chlo-
rination, ultra-violet irradiation of clarified water is very
effective. It is important that the source of radiation is
kept clear of the water, as the UV tube or its glass guard
would rapidly be covered by a film of scale which absorbs
most of the lethal energy.

Several fish canneries at Walvis Bay and a number of
rack lobster packers along the Republic’s west coast are

currently installing UV water disinfection plants in con-
sultation with FIRI,

Gas chromatography of amino acids

The use of gas chromatography to determine the amino
acid contents of fish meal protein has reached the stage
where its potential advantages over ion exchange chro-
matography are obvious. More sophisticated equipment is

however necessary in order to perfect the method and
make it suitable for routine analysis.

Trace eiements in fish products

Following reports that some of the fish products dis-
tributed in the United States contained excessive amounts
of mercury, a wide range of South African fish species
and fish products was analysed. In all cases the mercury
content was well below the maximum accepted in the
United States.

A comprehensive survey of desirable and undesirable
trace elements in fish meals made from different South
African species is under way. The role of certain trace
elements, e.g. selenium, in poultry diets is under investi-
gation. It is expected that buyers of fish meal will pay
increasing attention to the trace element contents of the
product.

Freezing whole rock lobster

There is a lucrative export market for frozen whole rock
lobster. However, during storage, even at the lowest prac-
tical temperatures, autolysis of the digestive tract and
enzymatic breakdown of the anterior section of the tail
occurs. This deterioration of the product, which becomes
serious after about four months of storage, is undesirable,



SN

Oxygen absorption rate of fish meal being measured.

and tests to prevent it are in progress. Factors studied in-
clude purging of the rock lobster before freezing, en-
casing the fish in ice (which also makes it visually attrac-
tive), “and chemical suppression of the enzymatic action
responsible for the defects.

Analytical methods

Modifications to the standard methods of determining
the hexane and chloroform-methanol extracts of products
such as fish meal have cut down the time necessary for
these analyses, Instead of determining the total extract in
each sample, the sample and the solvent are equilibrated
by refluxing and the composition of part of this is de-
termined.

Analytical methoeds are also being developed or adapt-
ed for total volatile acids in canned fish, histamine and
benzoic acid in raw fish, hydroxyproline in fish bone,
and disodium ethylenediaminetetra-acetate in ice.

Protein quality tests

The method for determining fluorodinitrobenzene-avail-
able lysine in fish meal has been refined and standardized
in collaboration with the originator. The presence of
FDNB-available lysine is widely accepted as an indica-
tion of nutritional defects in fish meal. FIRI does these

tests regularly as part of an investigation into production
and storage factors which may influence the nutritional
value of fish meal.

A microbiological method in which the growth rate of
the protozoan, Tetrahymena, is used to determine the
protein quality of fish meal is also being tested. The use
of the metabolic rate of the organism rather than physical
counts to determine the growth rate is being considered.

New fish meal process

Factory ships on which whitefish are frozen at sea seldom
have enough space to install machinery for converting
filleting waste, undersized fish and fish unsuitable for
human consumption into fish meal. In the conventional
fish meal process the raw material has to be cooked and
the rotary dryers are heavy and bulky.

FIRI has tested a new system on a pilot scale, in which
the uncooked raw material is flash-dried and passed
through a specially designed hammer mill in a single
step. ‘The process can possibly also be adapted to process
rock Jobster bodies, the disposal of which is a prohlem
for those who pack rock lobster tails on a small scale.
The plant is being further developed in collaboration
with a local engineering firm, and has aroused conmder—
able interest in the fishing Industry
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Sugar Milling
Research Institute

Director:
Dr M. Matic

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.

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

The main functions of the Institute are:

"~ + Research: Study of the fundamental aspects of pro-
cesses such as milling, diffusion, juice clarification,
erystallization of sugar and the utilization of by-
products; the raising of steam and power and engin-
eering aspects of the design and performance of mills,
carriers, evaporators and vacuum pans.

- Service: Advisory work, trouble shooting, analysis of
sugar ~ particularly sugar for export — and statistical
compilation of manufacturing data for the sugar
industry.

- Training: A four-year full-time course in sugar tech-
nology, during which period students are employed
by the Institute, is offered in conjunction with the
Natal College for Advanced Technical Education. The
cost of the course is borne by SASMAL.

{The sugar cane growers have their own research
station at Mount Edgecombe, Natal, where the culti-
vation of sugar cane is studied.)

Juice clarification

To place cane juice clarification on a more scientific
basis the physico-chemical factors involved are being
studied. The surface nature of cane juice colloids is of
primary interest. The stability of a colloid system is re-
lated to the magnitude of the electrostatic forces at the
particle surface. In the case of cane juice particles these
forces were examined by measuring the colloid electro-
phoretic mobility.

The electrodes of the instrument used in these mea-
surements were modified so that very low current den-
sities could be used. This also eliminated unwanted side-
effects created by the conventional system. A palladium
(H, saturated) cathode and molybdenum anode were
used with success. The very high particle density of an
average juice sample makes it difficult to determine
mobility directly. The particle count has therefore to
be reduced considerably by centrifugation and ultra
filtration methods. However, the resultant system is not
very stable and prepared samples must be placed in the
electrophoresis cell as soon as possible. The small voltage
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which the system demands creates particle mobilities of
a low order but results were reproducible.

Chiloride balance

From the heginning of the 1970/71 season an attempt
was made to establish a chloride balance for the whole
factory at Jaaghaan in order to determine whether a
complete recovery of chloride could be achieved over a
period of time. If this were possible chloride ions could
be used as tracers in the detection of sugar losses at
various stages in the process.

The factory balance was calculated in the usual way.
Chloride determinations were made on four-hourly com-
posite samples of mixed juice and filter cake, and on
datly composites of sugar and final molasses. An un-
determined chloride loss occurred which rose from 0,9
per cent after four weeks to 1,3 per cent at eight weeks
and 2,3 per cent at twelve weeks. At this stage the ex-
periment was discontinued.

Because of the very high proportion of chloride elimi-
nated in final molasses, even a small error in molasses
mass affects the accuracy of the chloride balance. The
work was therefore discontinued until it was possible to
check weigh the molasses. Although a 100 per cent
balance was not achieved it is {felt that useful informa-
tion can be obtained by carrying out chloride balances
at various stages in the factory. For example, the per-
centage of chloride in non-sugars before and after clari-
fication could be used to determine whether the clarifier
is removing non-sucrose. This and other possibilities will
be investigated further.

Colour measurement in raw sugar

For years there has been a difference of opinion as to

the most suitable wavelength of light for the measure-

ment of raw sugar colours. South Africa has tended to
favour the use of 560 nm {(ICUMSA method 2) rather
than 420 nm, for two reasons:

+ The measurement at 560 nm is thought to be closer
to the visual appearance of the sugar, owing to the
sensitivity of the eye to the green end of the spec-
trum.

» The higher colour intensities of raw sugars at 97,5 per
cent pol are more reproducible at 560 nm than at 420
nm, owing to the higher transmission at 560 nm. Read-
ings at 420 nm, using a 0,3 em cell or less, often lie be-
low 20 per cent transmission.

Those favouring 420 nm point to the greater sensi-
tivity at this wavelength, particularly when evaluating
the efficiency of colour removal in refinery products.



During the past scason all shipments of export sugar
were analysed for colour at both wavelengths, The im-
proved quality of South African export raws has meant
that very few unaffinated sugars exceeded an attenuation
of 0,3 at 560 am, whilst affinated sugars were sometimes
as low as 0,06. Seventy-eight pairs of results were ob-
tained and these were submitted to simple regression
analysis as there appeared to be a straight line relation-
ship. It was found that there were a number of points
with higher colours which deflected the straight line
from a really good fit. Values at 560 nm greater than
0,3 were therefore excluded. The regression equation
then had a correlation coefficient of (,998. There is thus
a very close relationship hetween colour measurements
at these two wavelengths, provided the colour level is
low.

Air poliution

At the request of SASMAL a Smoke Study Group con-
sisting of engineers representing the major milling groups
and SMRI was established. This group work in close
collaboration with the mills and the chief Air Pollution
Control Officer to reduce the emission from sugar mill
stacks to the permissible level of 150 mg/ std m’, within

the framework of the Atmospheric Pollution Prevention
Act of 1963.

Several meetings of the Smoke Study Group were held
during the year. Technical information obtained from
the Sugar Research Institute in Mackay was discussed
and assessed in relation to local conditions.
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South African Paint
Research Institute

Director:
Prof. G. M. Hamilton
Prof. D. W. S. Evans

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

Part of the Institute’s work is 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. Long-term
studies are initiated by a Research Aduvisory Panel which
includes representatives of member firms, the University
of Natal, the Corrosion Group of the National Chemical
Research Laboratory and the Organic Materials
Division of the National Building Research Institute.

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

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

Instruments are made 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.

Hydroxyl value of resins
In order to facilitate the rapid determination of the
hydroxyl values of resins, two prototype infra-red instru-
ments {(one with differential optics) have been designed.
The Institute is also studying the correlation of hy-
droxyl value with electrical conductivity and dielectric
constant. For a given resin mix dielectric constant is
linearly related to hydroxyl value. The effects of tempe-
rature variation and foaming are being studied. An accu-
rate micro-conductivity bridge and sensitive {1 pF) capa-
citance meter with digital readout are used for this work.
The process could be automated by mounting the cell in
a plant resin kettle or in a heated by-pass sample loop.

Identification of raw materials and paint producis

The present infra-red instruments at the Institute are
being replaced or supplemented by more up-to-date
models. The series of three books on spectra already dis-
tributed to member firms, will be extended to cover other
materials of interest to paint manufacturers. The use of
extended-range infra-red will increase the usefulness of
these rapid identification spectra to industry.

68 GSIR Annual Report 1971

ion permeation through paint flims

This is particularly relevant to corrosion studies as rust-
ing and surface staining of paint films are directly related
to residual film polarity and hence to jon transport
through the film. It is hoped to delay transport by in-
corporating large or branched organic dyes. A graduate
has been engaged to work in this field.

Polyesters

Methods are being developed for overcoming the diffi-
culties of identifying and analysing polyester resins. They
include chemical, ultra-violet and infra-red techniques.

Solvent retention by paint films

As much as 10 per cent of solvents may be retained
during the useful life of a paint film. After the initial
rapid solvent loss, their concentration at the paint/air
surface approaches zero, but near the paint/substrate in-
terface they cause increased plasticity or inhomogenity,
depending upon whether or not they are true solvents
for the particular system. The effects of this on film ad-
hesion and coheslon are being studied, and methods are
being developed for the quantitative assessment of loss
and retention of common solvent mixtures. Pyrolysis and
gas-liquid chromatography are the main processes used.

Polyol mixtures

A liquid-liquid chromatograph has been purchased to
further the study of methods of separation and quantita-
tive identification of polyols, and for the separation of
polymer mixtures.

Attenuated tofal reflectance

The ATR unit obtained has already proved useful in
identifying paint top coats rapidly by their reflectance
characteristics. It can also be used for the non-destructive
examination of both sides of a paint flake.
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Balance sheet

as at 31 March 1971

Statement No. 1

South African Council for Scientific and Industrial Research

General Building
Fund Fund [ 1970
R R R R
ACCUMULATED FUND
Balance — 31.3.70 A, e ol 19 990 458,95 13 114 377,78 37 305 677,11 33 104 837
Tnter=funed transfefs = in 52 sa == i w5 wn (=) 182 000,00 182 000,00
SUB-TOTAL: .. -. 19 808 458,95 13 296 377,78
CAPITAL RECEIPTS
Parliamentary grants :
CSIR ; 1 649 500,00 750 000,00
Grants 98 400,00
Donations :
CSIR 74 995,89 5022,98
Grants
Interest 5 e 175 487,86
Sale of assets written off :
CSIR 30 295,50
Grants R R
Investigations and services .. .. .. 839 524,14 28313333
SUB-TOTAL .. 2692 715,53 959 044,17
ADD :
Excess income = B T e e 752 485,91
Ad ustieit PIEVIoS ERTS s on we 44 w8 v 36 500,00
LESS:
Nett value of phys. items transferred/received 15 416,30
Cost of assets written off :
CSIR 213201 141
Grants B T 1120752
SIETOMAL ot o e o SR e e 3241 796,21 959 044,17
AT S 2 et it b s o 0 e ) 23 050 255,16 14 255 421,95 37 305 677,11* 33 104 837
Current liabilities
Advances for investigations and services 445 130,58 1 804 700
Sundry creditors and credit balances 1510 583,28 1423 975
TOTAL RN 1855 71887 3228 675
GRAND TOTAL .. 39 261 390,98 36 333 512

Notes — *Contractual obligations against the General and Building
Fund as at 31 March, 1971, was R1 361 257 and R841 679 re-

spectively.

+Value of assets transferred : T'o U.S. Public Health Services
(R15 112,31), Medical Research Council (R6 189,55); From
Desert Ecological Unit (R3805,56), National Trading Co.

(R1 500,00), Printing Machinery Services (R580,00).
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S.M. Naudé, President

J.H. Visagie, Secretary [ Treasurer

PRETORIA 19.8.1971



1970 / 1971

Nett Additions
Written  Phys, assets
Grants CSIR off transferredt 1971 1970
R R R R R R

FIXED ASSETS (at cost) :
Land and buildings . . - 701 664,50 — — 13423 754 54 12 722090

SUB-TOTAL .. - 701 664,50 — — 13423 754,54 12722090
Laboratory and workshop equip-

ment el T W it T 102517,82 2674 176,40 134491,86 9211,72(-) 17112599,17 14479 609
Furniture, fittings and office

EGUIBIENE: o we v = s 662,00 163 478,37 16 743,08 893,50(-) 1161117,05 1014613
Vehicles and cycles .. 27,76 10831042 70743,99 2221,99(-) 79569857 720 226
Books and journals 4 I 122343 108 364,52 251000 3089,09(-) 1000 293,84 896 305
Prefabricated structures .. .. .. — 1464,20 = —_ 10 920,63 9456
Shares in S.A. Inventions Devel-

opment Corporation — — — : 140 000,00 110 000
Stores stock T N Sy — 19 522 51 — — 391 861,33 381 339

SUB-TOTAL: e ao 52 5o 5y 104431,01 306631642 224488,93 15416,30(-) 20572 390,59 17 641 548

TOEAL . 104 431,01 3767 980,92 224 488,93 15416,30(—) 33 996 145,13 30 363 638

Current assets
Balegblestnegke .. o0 o e we b 106 522,30 3765
Sundry debtors and debit balances 694 490,78 1269 311
Investigations and tests in progress 525 941,58 1220229
Advances and deposits :

Research grants .. .. 503 665,15

Other .. 62 459,70 566 124,85 608 292
Investments .. 318084921 2738271
Cash :

At S.A. Reserve Bank 166 377,03

Petty cash imprests .. 24 940,10 191317 13 130 006

TOTAL o oA P 526524585 5969 874

GRAND TOTAL . . 39261 390,98 36333512

The above Balance Sheet has been audited in accordance with the provisions of
section 56 of the Exchequer and Audit Act, No. 23 of 1956, as read with section 14(1)
of the Scientific Council Act, No. 32 of 1962, and I certify that it is a true and fair view
of the accounts of the Council for Scientific and Industrial Research.

24.9.71
PRETORIA

W.D. de la Rey,
Acting Controller and Auditor-General
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Operating account

for the year ended 31 March 1971

Statement No. 2

South African Council for Scientific and Industrial Research

1970/ 71
Expenditure Grants CSIR Total 1969/70
R R R R

Salaries, wages and allowances .. .. .. .. .. .. 62 503,07 12 417 565,99 12 480 069,06 10 933 888
Consumable stores and services 10 065,12 4 594 902,63 4 604 967,75 4 669 730
Subsistenite arid TANSPOIT cv v v e ww s wn we 7 158,42 645 615,95 652 774,37 559 980
General expenses e SR T 26 666,76 1 858 463,08 1885 129,84 1607 343
Subsidies ;: Research by industry .. .. .. .. .. — 307 549,87 307 549,87 278 629
Grants ] A G AT M i O, I 729 558,12 — 729.558,12 598 313

SHBETOTAL . a0 w5 9 o 2% 2 w5 ume s 835 951,49 19 824 097,52 20 660 049,01 18 647 883
LESS :

Income for internal services .. .. .. o0 . 2 330,40 2 532 537,10 2 534 967,50 2 145 540

SIHISET A R e e e g Ul e a 833 621,09 17 291 460,42 18 125 081,51 16 502 343
Balance transferred to Accumulated Fund .. .. .. 84 609,18 667 876,73 752 485,91 520 310

TOTAL 918 230,27 105857 15 18 877 567,42 17 022 653
19.8.71
PRETORIA S.M. Naudé, President
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1970/71

Income Grants CSIR Total 1969/70
R R R R
Parliamentary grant = 917 300,00 9 955 200,00 10 872 500,00 9621 200
Investigations and services .. .. .. .. .. .. .. — 7 317 587,69 7 317 587,69 6 744 939
Contributions to CSIR projects — 614 679,65 614 679,65 575043
Publications .. 8 o | T rieini 930,27 10 353,30 11 283,57 18 577
Sundry — Gl 516,51 61 516,51 67 894
TOTAL 918 230,27 17 859337,15 18 877 567,42 17 022 653

J.H. Visagie, Secretary [ Treasurer

CSIR Annual Report 1971 v



CSIR Budget
1971/72

Statement No. 3

A. OPERATING EXPENSES

ACTIVITIES EXPENDITURE FUNDS
Subsis-
Supplies tence  Scien- Grants Amount Parlia- Recover-
and and tific and General recovered mentary able ex-
Salaries  services transport services subsidies expenses internally Total grant penditure
: R R R R R R R R
CSIR laborato-
ries and
departments . . . 15598447 5339963 629038 596814 — 1415966 (-)3000069 20580159 10952300 9627 859
Grants and
subsidies . ... 232 560 14550 26460 33100 1373994 52710 (-) 67174 1666200 1645200 21 000
Tl - o & 5 wma 15831 007 5334513 655498 629914 (373994 1468676 (—)3067243 22246359 |[2597 500 9 648 859
B. CAPITAL EXPENDITURE
ACTIVITIES EXPENDITURE FUNDS
Furniture/
office Parlia- Recover-
Books/ Technical equip- Stores mentary able ex-
journals equipment ment Vehicles stock Buildings Total grant penditure
R R R R R P R ‘R R
CSIR laborato-
ries and
departments . . . 99805 1810178 85540 60180 — 1 780 000 3835703 2523100 1312603
Grants to univer-
sities ete. ... . . 500 152 293 100 —_ —_ -— 152 893 144 200 8693
Totals o o5 ni o s 100 305 1 962 471 85640 60180 — 1780 000 3988596 2667300 1321296
Grand totals .... ... ... 26 234 955 15264 800 10970 155
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National Chemical Research
Laboratory

BoTtes, D.P., Strypom, D.J., ANpERsoN, C.G.

& CHRISTENSEN, P.A. Snake venom toxins.

Purification and properties of three toxins

from Najg nivea (Linnaeus) (Cape cobra)

venom and the amino acid sequence of toxin

g. [. biol. Chem.,vol. 246, 1971, pp. 3132-
139.

Burr, J.R. & Norron, K. Barsara. Steroidal
analogues of unnatural configuration. Part I.
4,4,14a-Trimethyl-19(105>-93)abeo-10a
pregn-5-enes from cucurbitacins. J. chem.

Soe. (C), 1970, pp. 1592-1596.

Crark, R.C. & Jouserr, F.]. The composi-
tion of cyanogen bromide cleavage products
from hen’s egg phosvitin. Febs Letters,

vol. 13,1971, pp. 225-228,

Hames, Linpa M. & SineLETON, I, Prelimi-

nary communication. Some unusual cationic
complexes of iridium. J. organometal Chem.,
vol. 25, 1970, pp. C83-C:84.

PeTERrs, D.L. Heat exchanger design with
transfer coefficients varying with temperature
or length of flow path. Warme- u Stoffiibertr.,
vol. 3, 1970, pp. 220-226.

SteEYN, P.5., HorzapFEL, C.W. & FERREIRA,
N.P. The biosynthesis of the ochratoxins,
metabolites of Aspergillus ochraceus. Phyto-
chemistry, vol. 9, 1970, pp. 1977-1983.

StreLow, F.W.E., VicTor, A.H, & ELoOFF,
CynTHIA. Selective separation of manganese
by cation-exchange chromatography in HCI-
acetone. Jl. S. Afr. chem. Inst., vol. XX1IV,
1971, pp.-27-37.

vaN Gyrawyk, N.O. & Rocue, C.I.G,
Characteristics of Ruminococcus and cellulo-
lytic butyrivibrio species from the rumens of
sheep fed differently supplemented teff (Era-
grosiis tef) hay diets. [. gen. Microbiol.,

vol. 64, 1970, pp. 11-17.

National Physical Research
Laboratory

Boevens, J.C.A. Ionic interactions in volatile
lanthanide chelates. J. Chem. Phys., vol. 54,
1971, pp. 75-78.

Biicer, P.A., MarLan, O.G., Kunze, O.A. &
Fink, W. The influence of deposition con-
ditions on the properties of chemically
deposited lead sulphide. Z, Naturf.,

vol. 26A, 1971, pp. 132-135.

Selected publications

Butier, L.R.P. &« Kokor, M L. Atomic
Absorption. Modern Methods of Geochemical
Analysis, ch. 8,1971, pp. 205-243.

BuTLEr, L.R.P. & Krocer, K. The applica-
tion of atomic absorption spectroscopy to
analytical problems in the cement industry.
Cement Technology, vol. 2, no. 3, May/June
1971, pp. 81-90.

ButLer, L.R.P.,, Jackson, P.F.S. &

KrécEeR, K. Atomic absorption calibration
curves using a sophisticated desk calculation
system. Spectrosc. Lett., vol. 4, no. 6, 1971,
pp. 195-207.

Corrzeg, J.H.J. °n Studie van sommige
heteropolimeersisteme. D.Sc. thesis, Univer-
sity of Pretoria, 1971,

pE Jesus, A.S.M. The study of the popula-
tion of the ground state rotational band in
18Y'h by means of proton, deuteron, helium-3
and alpha particle induced reactions.

Ph.D. thesis, University of South Africa,
1971.

Erasmus, C.5.% & BoEvens, J.C.A. Crystal
and molecular structure of tris (2,2,6,6-
tetramethyl-3,5-heptanedionate)aguodyspro-
sium(I1I), Dy(thd)3H:0. J. cryst. molec.
Struct., vol. 1, 1971, pp. 83-91,

GAFNER, G. & ADpMIRAAL, L.J. The crystal and
molecular structure of Gerrardine. Acta
crystallogr., B27, 1971, pp. 565-568.

Human, H.G.C. The influence of primary
source line shape on the sensitivity and shape
of working curves in atomic absor ption
spectroscopy. Ph.D. thesis, University of
South Africa, 1971.

Jacer, HK.A. Characteristics of the glow
discharge No. 1. Analysis of gold. CSIR
Special Report, Fis 28, Pretoria, CSIR,
1971, pp. 1-8.

Jacer, HK.A. & CoeTzer, J.H.J. The use of
the glow discharge lamp for the analysis of
gold. CSIR Special Report Fis 27, Pretoria,
CSIR, 1971, pp. 1-18.

KoekeMmoER, J.M.,* AnpDErson, LLA.P. ¥ &
Pacurer, K.G.R.* The chemistry of melian-
thus comosus Vahl., Part V: Two novel
bufadienolides from the root bark. JI. S. Afr.
chem. Inst., vol. 24,1971, pp. 75-86.

Krucer, G.]J. & GarNERr, G. The crystal
structure of sulphathiazole 11. dcta crystai-
logr., vol. B27, 1971, pp. 326-333.

Kunze, O.A., MavLan, O.G., Biicer, P.A. &
Fing, W. Der Einfluss von Sulfoxylaten auf
die Photoleitfahigheit chemisch hergestellten
Bleisulfidschichten, Z. Naturf., vol. 26A,
1971, pp. 8-11.

Norvar, E.’n Ondersoek van die grafietbuis-
tegniek vir die studie van molekulére oni-
bindingstemperature en die toepassing van die
tegniek vir mikrobiologiese ontledings.
M.']Sc.-thesis, University of South Africa,
1971.

RicHTER, P.W. & PisTomius, C.W.F.T.
Phase relations of CsClOy and CsBFy to high
pressures. [. Solid St. Chem.,vol. 3, 1971,
pp. 197-205.

ScHEUERMANN, W. & RiTTER, G.]. A 300 mW
folded He-Ne Laser. O ptics and Laser
Technol.,vol. 3, 1971, pp. 45-46.

Scureer, W.E. Natural deuterium in biogenic
materials, Ph.D. thesis, University of South
Africa, 1971.

ScotT, R.H. The design of a pulsed laser
source and a study of the interaction of the
emitted radiation with solids. Ph.D. thesis,
University of South Africa, 1971.

Stavrorouros, C.C. Data acquisition on the
RV ‘Meiring Naudé'. Electronics and Instru-
mentation, vol. 2, no. 2, 1971, pp. 11-16.

SteYN, J., MEYER, B.R. & BarENDSMA, J.M.].
Thick-target yield for the production of
yttrium-87 by the irradiation of natural
rubidium chloride with alpha particles.

Int. . appl. Radiat. Isotopes, vol. 22,1971,
p. 85.

VoceL, J.C. Radiccarbon dating of iron age
sites in the Transvaal. Prehistoric man at
Meluville Koppies, Johannesburg. R.J. Mason
(ed.} Occasional Papers no. 6, Department of
Archaeology, University of the Witwaters-
rand, March 1971, pp. 59-63.

Vocer, J.C. Radiocarbon in nature. S. Afr. J.
Sei., vol. 67,1971, pp. 32-42,

*Members of other institutes.

Magnetic Observatory

Rossouw, D.J. & vay Wik, AM. Hermanus
neutron monitor data, 1969. CSIR Report
MAG D5, Hermanus, South Africa, CSIR,
1970, iv 4+ 36 p.
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vaN Wik, A.M. Geomagnetic secular varia-
tion at the South African Antarctic Base,
Sanae. South African Journal of Antarctic
Research, no. 1, 1971, p. 34.

vAN WiIR, A M. Magnetic observations at
Hermanus, 1969. CSIR Report MAG Al8,
Hermanus, South Africa, CSIR, 1970, x +
50 p.

National Research Institute
for Mathematical Sciences

BURGER, A.P. Opname van Natuurweten-
skaplikes 1969, Joint Council of Scientific
Societies, Marshalltown, 1971, 42 p.

Dasrowskr, A.P.K. The NRIMS addressing
system. Special Report WISK 88, Pretoria,
CSIR, 1971, 31 p.

pE Moor, P.P. &« STEFFENS, F.E. A computer-
simulated model of an arthropod-borne virus
transmission cycle, with special reference to
chikungunya virus. Transactions of the Royal
Society of Tropical Medicine and Hygiene,
vol. 64, no. 6, 1970, pp. 927-934.

pE Waar, C.A. & Fernig, B.E. Vergelyking
van rytye op sekere paaie naby Pretoria.
Internal Report RT /8/70, National Institute
for Road Research, Pretoria, CSIR, Novem-
ber 1970, 6 p.

pu PrEssis, J.P., WiTTMANN, W., Louw,
M.E.]., NEL, A., vaN Twisk, P. &
Lavsscuer, N.F. The clinical and bio-
chemical effects of riboflavin and nicotin.
amide supplementation upon Bantu school
children using maize meal as carrier medium.
S.Afr. Med. J., vol. 45, 15 May 1971, pp.
530-537.

Fujprra, H. & Saver, N. On existence of weak
solutions of the Navier-Stokes equations in
regions with moving boundaries. Journal of
the Faculty of Science, University of Tokio,
sec. I, vol. xvii, part 1 & 2, November 1970,
pp. 403-420.

GrEGGOR, K.N. Com puter-aided manufac-
ture, metrology and design. Report on a study
tour of Europe, the UK., the U.S.A. and
Canada 1969-70. Special Report WISK 86,
Pretoria, GSIR, 1971, 113 p.

Jomner, B.L., Lausscuer, N.F., Brown, E.S.
& LEvy, B. An author and permuted title
tndex to selecied statistical journals. N B.S.
Spt;ciai Publication 321, Washington D.C,,
1970.

JouserT, G.R. & STaNDER, L.O. A new
approach to the presentation of computer
science courses. The Computer Bulletin, vol.
14, no. 14, October 1970.

LauBscHER, N.F. ed. Proceedings of the third
symposium on mathematical statistics, 18th
and 19th May 1971. Special Report WISK
89, Pretoria, CSIR, 1971, 118 p.

Prinsroo, J.G., bE Bruin, E.].P., LAUBSGHER,
N., VenTER, L.M. & Krucer, H. Comparison
of oral glucose-tolerance tests and serum
insulin responses in pellagra and kwashiorkor.
S. Afr. med. J., vol. 45, 22 May 1971, pp.
554-555.

STeEFFENS, F.E. Power of bivariate student-
ized maximum and minimum models tests.
Journal of the American Statistical Associa-
tion, vol. 65, December 1970, pp. 1639-1644.

Wasserman, H.P., LauvBscuer, N.F. &
Botaa, M.V, Evaluation of an improved
method of direct basophil counts. S. Afr.
med J.;vol. 45, 8 May 1971, pp. 491-492.
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National Institute for Tele-
communications Research

Baker, D.C. & HaLg, L.C. D-region para-
meters from blunt probe measurements during
a solar eclipse. Space Research X, North
Holland Publ. Co., Amsterdam, 1970, pp.
712-724.

Hobson, M.C. Rainfall rate variation within
a radar resolution cell. In: Proc. I4th Radar
Meteorology Conference, Nov. 17-20, 1970,
Tucson, Arizona, pp. 241-243.

Pasguarvcer, F. A 35GHz high resolution
meteorological doppler radar. In: Proc. 14th
Radar Meteorology Conference, Nov. 17-20,
1970, Tucson, Arizona, pp. 452-455.

Torr, M.R. & Torr, D.G. Corpuscular radia-
tion effects in the ionosphere. §. Afr. J. Sei.,
vol. 67, no. 6, 1971, p. 340.

Torr, M.R. & Torr, D.G. Effects of a partial
solar eclipse on the ionosphere at Sanae.

8. Afr. J. Antarctic Res., vol. 1, 1971, pp.
27-29.

Torr, M.R. & Torr, D.G. Magnetic con-
jugacy in the F2 region of the ionosphere.
Planetary and Space Science, vol, 18, 1970,
pp. 1275-1278.

Torr, M.R. &« Torr, D.G. 01 and N3
emissions observed at Sanae. S. Afr. J. Ant-
arctic Res., vol. 1, 1971, pp. 24-26.

Torr, M.R. & Torr, D.G. The behaviour of
foF2 at Sanae. 8. Afr. J. Antarctic Res.,
vol. 1, 1971, pp. 16-21.

Torr, M.R. & Torr, D.G. The ionosphere
during a solar eclipse. J. atmos. terr. Phys.,
vol. 33, 1971, pp. 527-537.

National Mechanical Engin-
eering Research Institute

AUBROECK, L. Sand dams could save dry
areas from destruction. Farmers’ Weekly,
August 1971, pp. 4-8.

Bientawskr, Z.T. Time-dependent behaviour
of fractured rock. Rock Mechanics, vol. 2,
no. 3, September 1970, pp. 123-37.

Burcer, S'W. & BEaumont, R.D. Sand
storage dams for water conservation. Con-
ference on convention on water for the future,
University of Pretoria, November 1970.

Denkuaus, H.G. Report on the 5th Con-
ference on engineering education, §. Afr.
mech. Engr.,vol. 21, August 1971, pp. 197-
200,

Hobeson, T. Abattoir development in South
Africa. Stockowner’s News, vol. 5, no. 6,
May 1971.

Hobason, T. Product weight losses during
chilling and freezing. Stockowner’s News,
vol. &, no. 5, April 1971.

Hobgson, T. The design of an air condi-
tioned clean booth for surgical operations.

 Heating Air Conditioning and Refrigeration,

vol. 3, no. 3, January 1971, pp. 5-11 and
vol. 3, no. 4, March 1971, pp. 23-31.

Hobeson, T. The effect of air velocity and
evaporator size on product weight losses in
carcass-chilling rooms. International Insti-
tute of Refrigeration — Extract. Commissions
II, IV, V and VII, Leningrad 1970, Annex
1970-3, pp. 161-67.

Hobcson, T. &« WenTzeL, J.D. Environ-
mental control in buildings. Heating Air
Conditioning and Refrigeration, vol. 3, no. 2,
November 1970, pp. 5, 7, 9, 11.

Leeman, E.R. The CSIR “doocrstopper” and
triaxial rock stress measuring instrument.
Rock Mechanies, vol. 3, no. 1, May 1971,
pp- 25-50.

MuLLER, J.L. An assessment of the feasibility
of a direct-fired open-cycle gas turbine burn-
ing pulverised South African bituminous coal.
S. dfr.mech. Engr.,vol. 20, no. 10, October
1970, pp. 342-50.

MuvrLEg, J.L. Calculation of aircraft noise
duration. Journal of Sound and Vibration,
vol. 16, no. 4, 22nd June 1971, pp. 581-92.

MULLER, J.L. Theoretical and practical
aspects of the application of resonant com-
bustion chambers in the gas turbines. J. mech.
Engng Sci., vol. 13, no 3, 1971, pp. 137-50.

Paur, G. Die Grenzflichenspannung zwischen
Gusseisen und verschiedenen graphitischen
und keramischen Unterlagen. Giesserei
Forschung, vol. 23, no. 1, 1971, pp. 15-20.

Paur, G. Incorrect forging and heat treat-
ment (fracture of a lifting fork arm). Prac-
tical Metallography, vol. 8, no. 4, April 1971,
pp. 252-54.

Stacey, T.R. The stresses surrounding open-
pit mine slopes. Planning O pen Pit Mines.
A.A. Balkema, Cape Town, Amsterdam,
1971, pp. 199-207.

vAN Niekerg, C.G. Noise pollution. S. Afr.
mech. Engr., vol, 21, no. 4, April 1971,
pp- 90-92,

ZwaMBORN, J.A. Coastal erosion and beach
restoration measures, Civ. Engr. Sth. Afr.,
vol. 12, no. 11, 1970, pp. 251-60.

ZwaMBORN, J.A., vaN ScHAIK, C. & HArPER,
A. Ocean wave research in Southern Africa.
Proc. XIIth Coastal Engineering Conference,
Washington, 13-18 September 1970, chapter
2, 1970, pp. 13-31.

ZwamMBORN, J.A., FRomME, G.AW. &
FrrzpaTrick, J.B. Underwater mound for the
protection of Durban’s beaches. Proc. XIIth
Coastal Engineering Conference, Washington,
13-18 September 1970, chapter 62, 1970,

pp- 975-94.

National Electrical Engineer-
ing Research Institute

AnDERSON, R.B. The lightning protection of
high structures. South African Elecirical
Review, July 1970, pp. 1-8.

Dobp, C. How accurate are your electronic
instruments? Technical Information for In-
dustry, vol. 9, no 3, March 1971, pp. 1-4.

Gouws, J.H. Simulation of a sugar milling
train. In: Proceedings of the First National
Meeting of the South African Institution of
Chemical Engineers, Durban, 31 August—

2 September 1970.

Lurscu, A.G.K., MaciLrL, N.H., KaprETI]N,
H., Fieperpey, E.C. & Biersaum, P. Auto-
matic wire bonder for external connections
for thin-film circuits. Paper delivered at the
International Society of Hybrid Micro-elec-
tronics Conference, London, April 1971.

VERSTER, T.C. The silicon transistor as a
temperature sensor. Paper presented at the
Fifth Symposium on Temperature, Washing-
ton D.C., 21-24 June 1971.



National Institute for Water
Research

Cuiig, G.G. & Henzen, M.R. Die hergebruik
van water in die Kaapse Skiereiland. Tegni-
kon,Dec. 1970, pp. 15-24. (CSIR Reprint
RW 381).

Cirrie, G.G. The use of water in the iron and
steel industry. Founding, Welding, Produc-
tion Engineering Journal, January 1971.
(CSIR Reprint 409).

Fourig, J.M. Handleiding vir die behande-
ling van wynkelderafloop. CSIR Technical
Guide K18, Pretoria, CSIR, 1971, 15 p.

Hewzen, M.R. & Funke, J.W. An appraisal of
some significant problems in the re-use of
waste water. Journal of the Institute of Water
Pollution Gontrol,vol. 70, no. 2, 1971, pp.
177-186. Paper presented at the Biennial Con-
ference of the Institute of Water Pollution
Control (S.A. Branch), Cape Town, 16th-20th
March 1970. (CSIR Reprint RW 397).

Henzen, M.R., van Vuuren, L.R.]. &
StanpEeR, G.J. Implications of the mineral
load in the Vaal Barrage water system on
waste water reclamation. Paper no. 7 pre-
sented at the Symposium on Dissolved Solids
Loads in the Vaal Barrage Water System,
Johannesburg, April 1970. (Institute of Water
Pollution Control, 8.A, Branch). (CSIR Re-
print RW 350).

Henzen, M.R. Mineral pollution: South
Africa’s greatest problem in water quality pro-
tection. Paper presented at the Convention on
Water for the Future, Pretoria, 16th-20th
November 1970. (Republic of South Africa

— Water Year 1970). (CSIR Reprint RW 414)

Henzen, M.R. &« Coomss, P. Reclamation of
water: The key to water pollution control.
Paper presented at a combined plenary session
of the 2nd Rhodesian Scientific Congress,
Umtali, 5-11th September 1971, (CSIR Re-
print RW 415).

Kewmp, P.H. Standardized water analyses and
their application to river surveys in Natal.
Water Research, vol. 5, 1971, pp. 291-295.
(CSIR Reprint RW 403).

NaTa1, Town anD REcioNaL PLANNING CoMm-
MISSION & NATIONAL INSTITUTE FOR WATER
Researcu. Water quality and abatement of
pollution in Natal rivers, Part VI: Faciors
affecting water quality in the sugar growing
areas of Natal. Natal Town and Regional
Planning Report, vol. 13, part VI, 1971.

NorLr, R.G., PreToriUS, W.A. & CHUTTER,
F.M. Biological aspects of water pollution.
Paper delivered during the 68th Congress of
the South African Association for the Ad-
vancement of Science, Cape Town, 1970.
Publihed in: South African [ournal of
Secience, vol. 67, no. 3, March 1971, pp. 132-
136. (CSIR Reprint RW 399).

Nuren, ETaeEL M. Virus studies on the Wind-
hoek waste-water reclamation plant (South-
West Africa). Water Research, vol. 4, Oct.
1970, pp. 661-672. (CSIR Reprint RW 357).

StaNDER, G.].; vAN VUureN, LR.]. &
Davrron, G.L. Current status of research on
waste water reclamation in South Africa.
Journal of the Institute of Water Pollution
Control, vol. 70, no. 2, 1971, pp. 213-222.
Paper presented at the Biennial Conference of
the Institute of Water Pollution Control (S.A.
Branch, Cape Town, 16th-20th March 1970,
(CSIR Reprint RW 396).

StanDER, G.J., HENZEN, M.R. & FUNKE, J.W.
The disposal of polluted effluents from
mining, metallurgical and metal finishing in-
dustries, their effects on receiving water and
remedial measures. Journal of the South
African Institute of Mining and Metallurgy,
vol. 71, no. 5, Dec. 1970, pp. 95-104. (CSIR
Reprint RW 379). -

STANDER, G.]. & CLAayTON, A.]. Planning and
construction of waste water reclamation
schemes as an integral part of water supply.
Journal of the Institute of Water Pollution
Control, vol. 70, no. 2, 1971, pp. 228-234.
Paper presented at the Biennial Clonference
of the Institute of Water Pollution Control
(S.A. Branch), Cape Town, 16th-20th March
1970. (CSIR Reprint RW 395).

StanNDeR, G.J., CiLLig, G.G., Ross, W.R.,
Baririg, R.D., Gouws, E.P. « Funke, J.W.
Treatment and disposal of wine distillery
wastes. CSIR Research Report 305, Pretoria,
C8IR, 1971,x + 69 p.

STANDER, G.]. Die waterprobleem in Suid-
Afrika en die bydrae wat die plaaslike ower-
heid, nywerheid en landbou in die besonder
kan maak. FSS4 Journal, no. 1, 1970, pp. 13-
17. (CSIR Reprint RW 384).

ToerieN, D.F., Taier, P.G. & PRETORIUS,
W.A. Substrate flow in anaerodic digestion.
Paper presented at International Conference
on Water Pollution Research, 5th, San Fran-
cisco, July-August 1970. pp. 11, 29/1-i, 29/7.
(CSIR Reprint 412).

National Food Research
Institute and Microbiology
Research Group

pE Wi, J.P. Nutritional aspects of modern
foods. Fd Inds S. Afr., vol. 23, no. 4, Aug.
1971, pp- 21-31.

DreveR, J.J. The biological assessment of
protein quality : A comparison of certain rat
strains in respect of homogeneity in response
to protein feeding. S. Afr. med. J., vol. 44,
19 December 1970, pp. 1411- 1414,

pu Bruyn, D.B. A comparison of certain rat
strains with respect to susceptibility to
nephrocaleinosis. §. Afr. med. J., vol. 44,

19 December 1970, pp. 1417-1418.

pu Pressis, J.P., Wrrrmann, W., Louw,
M.E.]J., van Twisk, P. & Lauescrer, N.F.
The clinical and biochemical effects of ribo-
flavin and nicotinamide supplementation
upon Bantu school children using maize meal
as carrier medium. §. Afr. med. [., vol. 45,
no. 19, 15 May 1971, pp. 530-537.

HorzarreL, C.W., Hurcuison, R.D. &
WirLkens, D.C. Isolation and structure of two
new indole derivatives from Penicillium
cyclopium Westling. Tetrahedron Lett., vol.
26, 1970, pp. 5239-5249.

HOLiAPFEL, C.W. &g WiLgens, D.C. On the
biosynthesis of cyclopiazonic acid. Phyto-
chemistry, vol. 10, 1971, pp. 351-358.

LuTerekg, J. & Cacuia, V.A. The mixing and
blending of solids, §. Afr. Chemical Process-
ing, August/September 1971, pp. 27-33.

ScawercarT, F. The drying of lactic acid
bacteria cultures for mahewu production.
Lebensm.-Wiss. & Technol., vol. 4, no. 1,
1971, pp. 20-23.

ScHWEIGART, F. & VLIETSTRA, H. Die Her-
stellung von Kafferkorngrits, Die Miihle,
vol, 108, no. 37, 16 September 1971, pp. 538-
539; vol. 108, no. 38, 23 September 1971,
pp. 951-553 ; vol. 108, no. 40, 7 October
1971, pp. 586-589.

Scort, D.B. & pu Tort, J.W. Three new
Raffaelea species. Trans, Br. mycol. Soc.,
vol. 55, 1970, pp. 181-196.

Scorr, D.B. & vaN DER WaLT, J.P. Three
new yeasts from South African insect sources.
Antonie van Leeuwenhoek, vol. 36, 1970,

pp. 389-396.

VAN DER WaLT, J.P. A note on chlamydospore
formation in Trichosporon cutaneum.
Mycopath, Mycol. appl., vol. 41, 1970,

pp. 233-235.

vAN DER WaLT, J.P. & Scort, N.B. The yeast
genus Saccharomycopsis Schidnning. Myco-
path. Mycol. appl.,vol. 43, 1971, pp. 279-288.

VAN DER WaLT, ].P. & Scorr, D.B. Saccharo-
mycopsis synnaedendra, a new yeast from
South African insect sources, Mycopath.
Mycol. appl., vol. 44, 1971, pp. 101-106.

vaN Twisk, P. The application of maize grain
as raw material in the production of hydro-
lised starch products. Fd Inds S. Afr., vol. 24,
no. 5, September 1971, pp. 22-25.

vaN Wyk, C.P., Linper-Horowritz, M. &
Munro, H.N. Effect of iron loading on non-
heme iron compounds in different cell popula-
tions. [. biol. Chem., vol. 246, 25 February
1971, pp. 1025-1031.

National Institute for
Personnel Research

Braxke, R.H. The utilisation of human re-
sources. Paper presented at conference of the
Dairy Products Manufacturers Association,
Durban. 8. Afr. J. Dairy Tech.,vol. 2, no. 1,
1969, pp. 3-11.

Depre, A.H. Stress research possibilities in
scuba diving. Journal of Behavioural Science,
vol. 1, no. 1, 1969, pp. 13-16.

Derrg, A.H. 4 study of psychological
factors relevant to the selection of scuba
divers, D.Litt. et Phil. thesis, University of
South Africa, 1971, 201 + xxiv p.

Grant, G.V. Spatial thinking. A dimension
in African intellect. Psychol. Afr., vol. 13,
nos. 2 and 3, 1970, pp. 222-239.

Gieseke, M. Predicting the ability to learn a
foreign language. Psychol. Afr., vol. 13, nos.
2 and 3, 1970, pp. 218-221.

Gouws, J.S. Sielkundige faktore wat die
prestasies van vakleerlinge in wiskunde be-
wnovloed. D.Ed. thesis, University of South
Africa, Pretoria, December 1970, 328 p.

HursT, L.A., Harr, R.S. & Fisuer, C.
Syndromes of attitudes to mental disorder
among the Johannesburg Bantu. British
Journal of Social Psychiatry, vol. 4, no. 2,
1970, 10 p.

Lourens, P.]J.D. Die aard, funksies en tekort-
kominge van sielkundige meting. Psychol.
Afr.,vol. 13, nos. 2 and 3, 1970, pp. 149-172,

NeLson, G.K. Differential effects of alcoholic
beverages on brain and behaviour. Ph.D,
t}gl;e?sis, University of the Witwatersrand, 1971,
T8 ps

OsriN, N. What, when and how: OD in
perspective. Personnel Management/Petso-
neelbestuur, vol. 21, no. 3, 1970, pp. 21-24.

ScumipT, H.E. Spatial creativity in second
year architecture students. Percept. Mot.
Skills, vol. 31, 1970, pp. 561-562.

Scumipt, H.E. & BLUMBERG, J.G. The rela-
tionship of academic performance to manifest
anxiety in first-year student teachers. J. behav.
Sci., vol. 1, no. 2, 1970, pp. 45-48.
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StissencutH, C.O.E. The intelligence of the
adult: ITT, The intelligence of the scientist,

C. The intelligence of electrical engineers and
mathematicians. Pretoria, CSIR, NIPR,
September 1970, 59 p.

TeEMPLER, A.]. The Rod and Frame test as a
predicior of management style. Johannesburg,
CSIR, NIPR, January 1971, 49 p.

VENTER, J.B. Motivering as bestuursaktiwiteit
in kleiner ondernemings. M.Admin. thesis,
TUniversity of the Orange Free State, January
1971, 116 p.

VorsTER, D.J.M. Ambitions of African
workers. Management, vol. 1, no. 3, 1970,
pp. 59-62.

WewLcH, P.J. Learning patterns and relation-
ships between movements comprising a simple
motor task. M. A. thesis, University of the
Witwatersrand, Johannesburg, January 1971,
174 p.

National Institute for Road
Research

Ciriié, F.P. « Burton, R.W. Road Statistics
1969. CSIR Special Report, PAD 21,
Pretoria, CSIR, 1970.

Crauss, K.A. &« Loubon, P.A. The influence
of initial lime consumption on the stabilization
of South African road materials. Paper pre-
sented at Fifth Regional Conference for Africa
on Soil Mechanics and Foundation Engineer-
ing, Luanda, 1971.

CLEGG, B. & Berrance, A.R. The develop-
ment and testing of an impact roller. Civil
Engineer in South Africa, vol. 13, no. 3,
March 1971, pp. 65-73.

CurTaYNE, P.C. Techniques in Monte Carlo
analysis applied to the nuclear density gauge.
Nuclear Technology, vol. 11, May 1971,

pp. 61-74.

CurTAYNE, P.C. & Topres, H.A. Investigation
and correlation of parameters determining
structural properties of subgrades. Paper pre-
sented at Fifth Regional Conference for
Africa on Soil Mechanics and Foundation
Engineering, Luanda, 1971.

Denren, G.L. &« Monismrte, C.L. Effect of
nonlinear material response on the behaviour
of pavements under traffic. Highw. Res. Rec.
No. 310, Washington D.C., Highw. Res.
Board, 1970, pp. 1-16.

Kiinn, S.H. Gehaltebeheer in padbou.
WNNR-Navorsingsverslag 310 (NPNI-Bulle-
tin 11), Pretoria, WNNR, 1971.

Kiinn, S.H. Quality control in highway con-
struction. Paper presented at Conference on
Applications of Statistics and Probability to
SOi‘ll and Structural Engineering, Hong Kong,
1971,

Marats, C.P. Desien of single surface treat-
ments. Paper presented at New Zealand
Roading Symposium, Wellington, New Zea-
land, 1971.

Marais, C.P, & Jamieson, LL, The perform-
ance of 80/100 pen straight-run and air-
rectified bitumens. Civil Engineer in South
Africa, vol. 12, no. 9, Sept. 1970, pp. 203-210.

NaTtioNaL INSTITUTE For Roap RESEARCH.
Asphalt pavement design for national roads.

TRH 4, Pretoria, CSIR, 1971.
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NatioNAL INSTITUTE FOR RoAD RESEARCH.
Bituminous surface treatments for newly con-
strt;ctea' rural roads. TRH 3, Pretoria, CSIR,
1971.

NatioNAL INSTITUTE FOR ROAD RESEARCH,
The measurement of deflection and curvature
of road surfaces (compiled by J.P. Jooste).
CSIR Manual K16, Pretoria, CSIR, 1970.

NaTioNAL INsTITUTE FOR RoAD RESEARCH.
The production of soil engineering maps for
roads and the storage of materials data.
'I'RH 2, Pretoria, CSIR, 1971.

NETTERBERG, F. Calerete in road construction.
CSIR Res. Rep. 286 (NIRR Bulletin 10),
Pretoria, CSIR, 1971.

Topres, H.A. & CLauss, K.A. Particle-size
analysis of clay-containing soils. Paper pre-
sented at Fifth Regional Conference for
Africa on Soil Mechanics and Foundation
Engineering, Luanda, 1971.

Vair, J.W. Soil stabilization reactions with
dolomitic lime. Paper presented at Fifth
Regional Conference for Africa on Soil
Mechanics and Foundation Engineering,
Luanda, 1971.

WALKER, R.N. The design of surface treat-
ments for newly constructed rural roads.
Paper presented at New Zealand Roading
Symposium, Wellington, New Zealand, 1971.

National Building Research
Institute

CowaN, D. The design and development of
clean operating enclosures. CSIR Special
Report BOU 28, Pretoria, CSIR, 1971, 20 p.

DaxnenreLpT, H.T . H. A statistical analysis
of the occurrence of fires in South Africa for
the years 1957-1962. CSIR Research Report
298, Pretoria, CSIR, 1971, 24 p.

Dozson, D.E. Noise abatement : the need for

a multi-disciplinary approach. Municipal
Administration and Engineering, vol.
XXXVI, no. 430, June 1971, pp. 31 & 33.

DonaLpson, G.W. The need for site investi-
gations of areas to be used for building devel-
opment. The South African Builder, vol.
XLVIII, no. 11, Nov. 1970, pp. 54-55.

Evenwerr, J.K. &« Mimngrs, T.W. Some econo-
mic and related aspects of modern building
techniques. Proceedings of the National Con-
gress on Industrialized Conerete Buildings,
Johannesburg, Oct. 1970. Johannesburg,
Concrete Society of Southern Africa, 1970,

8 p.

Gouws, J.M. An improved solar shadow-
scope. Build International, vol. 3, no. 9, Sept.
1970, pp. 254-6,

Laurig, J.A.P. & PurteriLL, K.E. Engineer-
ing implications of earthquakes in Southern
Africa. Paper presented at Annual Confer-
ence of the Institution of Municipal Engineers
of Southern Africa, Salisbury, Rhodesia,
1970, 20 p.

Lotz, F.]. Termiese isolering van geboue.
CSIR Special Report BOU 22, Pretoria,
CSIR, 1971,13 p.

Loz, F.]J. Thermal performance of light-
weight structures. CSIR Research Report 307,
Pretoria, CSIR, 1971, 27 p.

LouBskR, P.J. Natural stone in building : new
developments. Architect and Builder, vol. 20,
no. 9, Sept. 1970, pp. 28-31.

Miners, T.W. Communications and cost
control in the building industry. CSIR Spe-
cial Report BOU 24, Pretoria, GSIR, 1971,
85 5.

NaTioNAL BuiLpine RESEARCH INSTITUTE.
Five years of progress: 1966-1971. CSIR
Special Report BOU 21, Pretoria, CSIR,
1971, 53 p,

NEeL, P.J. &« Tiuser, A. The use of South
African blast furnace slag for ceramic pur-
poses. Journal of the South African Institute
of Mining and Metallurgy, vol. 70, no. 12,
July 1970, pp. 366-8.

Nix, M.]. Applications of plastics in building
and their durability. Plan, vol. 53, no. 7, July
1970, pp. 18-22.

Rennuackgame, W.M.H. & Krause, J.C.
Daylighting in buildings. Public Works Roads
and Transport, July 1970, pp. 32-6.

Scort, T.W, Timber-framed brick veneer
houses. Timber, vol. 9, no. 8, May 1970, pp.
519 1213

Van Aarpr, J.LH.P. The influence of tempera-
ture on sulphate attack on portland cement
mortars. Proceedings 5th International Sym-
posium on the Chemistry of Cement, Tokyo,
Oct. 1968, pp. 250-9.

Wegs, T.L. A crying need for more effective
communications. Construction in Southern
Africa, vol. 15, no. 12, March 1971, pp. 62,
63,63, 67, 69, Fl1.

Wess, T.L. Research for a changing building
industry. The South African Builder, vol.
XLVIII, no. 11, Nov. 1970, pp. 49, 51-3.

WooLrLey, J.C. The architectural brief and
planning information (Hospital design 9),
CSIR Research Report 277, Pretoria, CSIR,
1970, 36 p.

Timber Research Unit

Anperson, ER. « HEvy, L.J. Supply and
demand characteristics of softwood sawn
timber, CSIR Special Report, HOUT 31,
Pretoria, CSIR, 1970, pp. 1-20.

Banks, G H. Low-temperature drying of
timber with special reference to predrying -
a subject survey. CSIR Subject Survey
O/HOUT 11, Pretoria, GSIR, April 1970,
26 p.

Banks, C.H. The durability of South African
wood and woodbase building materials.
CSIR Special Report HOUT 33, CSIR,
Pretoria, February 1971, 29 p.

Bosman, D.L. The management of research
and development for results. Wood and Fiber,
vol. 1, no. 4, Winter 1970, pp. 290-301.

Bosman, D.L. The potential market for
timber structures — exploiting opportunities.
EASA,vol. 27, no. 5, November 1970, pp.
81-87.

Bosman, D.L. Analysis of trends in the timber
industry — an essential tool in the develop-
ment of the industry. Address delivered at the
Annual General Meeting of the $.A. Lumber
Millers” Association, Johannesburg, Novem-

ber 1970, 9 p.



BryanT, P.AV. Some notes on the behaviour
of three types of timber trusses under rapidly
applied loads. Paper presented at a meeting
of the IUFRO Working Group on the Struc-
tural Utilization of Timber, held in Madison,
Wisc., USA, 8-12 March 1971, 22 p.

MiiLLERr, P.H. A statement on machine stress
grading in South Africa. Paper presented at
a meeting of the IUFRO Working Group on
the Structural Utilization of Timber held in
Madison, Wisc., USA, 8-12 March 1971,

18 p.

ScHARFETTER, H. Plywood from S.A. pine.
Timber, vol. 7, no. 5, February 1970, pp. 13,
1a, 10,

vAN DER MERWE, J.]. Determining moisture
content and density of wood by radiation
techniques — a subject survey. CSIR Subject
Survey O/HOUT 13, Pretoria, CSIR, April
1971, 68 p.

South African Wool Textile
Research Institute

AvpricH, DE V. The Combing Performance
of Different Types of Comb Cylinders for

Rectilinear Combs. S. Afr. Wool Text. Res.
Inst. Techn. Rep., no. 145, Feb. 1971, 17 p.

Hanekowm, E.C., b MaTTos, GW.P. &
Fryer, D.B. Shrink Resist Treatment of
Wool Fabrics with an Alkylated Methylol-
melamine Resin. S. Afr. Wool Text. Res. Inst.
Techn. Rep., no. 154, Sept. 1971, 8 p.

HunTeR, L. A Study of the Twist Variation
of Single Wool Worsted Hosiery Yarns.
‘SAWTRI Bulietin, vol. 5, no. 2, June 1971,
pp. 20-27.

HunTER, L. A Study of the Variation in
Doubling Twist of Wool Worsted Hosiery
Yarns. SAWTRI Bulletin, vol. 5, no. 1,
March 1971, pp. 7-13.

Krucer, P.]. Core Spinning of Wool with
Textured Filaments — A Preliminary Report.
8. Afr. Wool Text. Res. Inst. Techn. Rep.,
no. 146, July 1971, 13 p.

Turpic, D.W.F., GELDARD, A. & KrRUGER, P.].
Comparison of the Carding Performance of
Fillet and Metallic Clothing. 5. Afr. Wool
Text. Res. Tnst. Techn, Rep., no. 156, Oct.
1971,9 p.

Turpie, D.W.F. &« KruGer, P.]. The Effect
of Moisture on Carding and Combing Per-
formance. S. Afr. Wool Text. Res. Inst.
Techn., Rep., no. 139, Aug. 1970, 24 p.

VAN DER MERWE, ].P. & van RooyEen, A.
Dimensional Stability of Knitted Wool
Fabrics treated with Synthaprett LKF.

S. Afr. Wool Text. Res. Inst. Techn. Rep.,
no. 144, Jan. 1971, 9 p.

vaN DER MERWE, J.P. & van RoovEn, A.
Dyeing of Wool with Reactive Dyes from a
Charged Solvent System. S. Afr. Wool Text.
Rzes. Inst. Techn. Rep., no. 152, Sept. 1971,
12 p.

vaN Renssure, N.J.J. The Bleaching of Wool
with Hydrogen Peroxide in the presence of a
Phosphonic Acid as Stabilising Agent.

S. Afr. Wool Text. Res. Inst. Techn. Rep.,

no. 151, Sept. 1971, 9 p.

Worraarpr, C. &« Buys, J.G. Preliminary
Report on a Possible Method of Manufac-
turing Knitted Fabrics from Wool-Rich
Blends. S. Afr. Wool Text. Res. Inst. Techn.
Rep., no. 148, August 1971, 8 p.

Leather Industries Research
Institute

Coorer, D.R. &« Davipson, R.J. A New Tech-
nique for Chrome Tanning. [. Indian Leath.
Technol. Ass., vol. 18, 1970, p. 143.

Coorer, D.R. & Davipson, R.J. Une Nou-
velle Technique pour le Tannage au Chrome.
Rev. Tech. Indust. Cuir,vol. 62, 1970, p. 60.

Coorer, D.R., KanFER, 1. & Pricg, C.H.
Corticosteroid-Collagen Interaction in Vitro :
Fibril Formation from Collagen Solutions.

J. Pharm. Pharmac., vol. 22, 1970, p. 745.

Haicu, ].M., SLaseerT, N.P. & THORNTON,
D.A. Substituted Alkylamine Adducts of
Cobalt (II), Nickel (IT) and Zinc (II) Acetyl-
acetonate. [. inorg. nucl. Chem., vol. 32, 1970,

P 2633,

Henory, M.F., Coorer, D.R. &« Woops, D.R.
The Microbiology of Curing and Tanning
Processes Part 1V : The Laboratory Screen-
ing of Antiseptics. J. Am. Leath. Chem. 4ss.,
vol. 66,1971, p. 31.

Hirr, LM. & SuurtLEworTH, S.G. Comfort
Factors in Shoe Upper Materials: The Effect
of Repeated Extension Cycling on Plasticity
and Elasticity in the Low (2%) Extension
Region. J. Am. Leath. Chem. Ass.,vol. 66,
1971 5 5,

RusserL, A.E. & Coorer, D.R. Structural
and Functional Factors in the Lyotropic
Activity of Amides and Alkyl-substituted
Amides on Acid Soluble Collagen. Bio-
chemistry, vol. 9, 1970, p. 2802.

Russerr, A.E. & Coorer, D.R. Theoretical
and Practical Aspects of Polar Interactions
between Hide Collagen and Agueous Media
in Curing and Tanning. [. Soc. Leath. Trades
Chem., vol. 54, 1970, p. 417.

SuuTTLEWORTH, 5.G, What Leather Needs is
a New Image. Australian Leather and Fooi-
wear Review, June 1970,

SrasBERT, N.P. & THorNTON, D.A. A spectro-
scopic Study of Alkylamine Complexes of
Copper (1I) Succinimide. Spectroscopy
Letters; vol. 3, 1970, p. 83.

Wirrtams-Wynn, D.A. Closed Circulator
Sole Leather Tannages at Ambient Tempera-
tures. J. Soc. Leath. Trades Chem., vol. 24,
1970, 9. 356.

WirLiams-Wynn, D.A. Consideration du
Systeme Chrome Collagen/Tannin Vegetal.
Rev. Tech. Indust. Cuir, vol. 62,1970, p. 160,

WirLiams-Wynn, D.A. The Effect of Differ-
ent Acids in the Warm Circulator System
Sole Leather Tannage. [. Soc. Leath. Trades
Chem.;vol. 54, 1970, p. 348.

Woobs, D.R., Arkinson, P, Coorer, D.R.

& Garroway, A.C. The Microbiology of
Curing and Tanning Processes. Part 3 :
Analysis of Aerobic Bacteria in Agitated Hide
Brining. J. Am. Leath. Chem. Ass., vol. 65,
1970, p. 410.

Fishing Indusiry Research
Institute

ATRINSON, ALISON & VAN DER MERWE, R.P.,
with Dickson, LF. of Southern Sea Fishing
Enterprises (Pty) Ltd. Fish meal in pig
rations versus flavour of fresh and cured pork.
FIRI Progress Report no. 138, Cape Town,
FIRI, 1971.

DorsBURG, J.J., Lamprecut, E.C. & ELLioTT,
M. Death rates of Salmonellae in fishmeals
with different water activities, Parts I and

IL. J. Sci. Fd Agric.,vol. 21, Dec. 1970,

pp. 632-640.

DreosTr, G.M., vAN DER MERWE, R.P. &
ATKINSON, ALISON, with SwarrT, L.G. of
Stellenbosch-Elsenburg College of Agricul-
ture. Pouliry Diets containing fish flours
prepared by alcohol versus hexane extraction.
FIRI Progress Report no. 131, Cape Town,
FIRI, 1970.

DreosTi, G.M. & ATKINSON, ALISON, with
SwarTt, L.G. of Stellenbosch-Elsenburg
College of Agriculture. Tocopherol versus
taint in chickens. FIRI Progress Report no.
133, Cape Town, FIRIT, 1970,

Moobig, I.M. Reduction of 3,4-benzopyrene
content in curing smoke by scrubbing. J. Sci.

FEd Agric.,vol. 21 (9), 1970, pp. 485-488.

NacHenius, R.]. Storage of stabilised fish
meal. FIRI Progress Report no. 134, Cape
Town, FIRI, 1971.

Nacuenws, R.]., Spark, A.A. & THURSTON,
R.].S. Tentative recommendations for the
treatment of sea water used by fish canneries
and rock lobster factories. FIR1 Memoran-
dum no. 206, Cape Town, FIRI, 1971.

Simmonps, C.K. Estimation of fish meal
dryer evaporation. FIRT Memorandum no.

201, Cape Town, FIRI, 1970.

Seark, A.A. Rapid determination of ethoxy-
quin in fish meal. FIRI Menmorandum no.
202, Cape Town, FIRI, 1970.

TuursTon, R.J.5. Calorimetric method for
measuring the spontaneous heating of low
reactivity fish meal. FIRI Progress Report
no. 139, Cape Town, FIRI, 1971,

vaN DER Merwe, R.P. & Downie, M.
Mercury in South African fish and fish
products. FIRI Progress Report no. 136,
Cape Town, FIRI, 1971.

WesseLs, J.P.H., LAmprecHT, E.,
Ropricues, J. pE A. & Stmmonps, C.K.
Preservation of hake in treated ice. FIRI
Progress Report no. 141, Cape Town, FIRI,
1971,

Sugar Milling Research
Institute

ArLran, G.N. & Firzcerarp, J.R. Dust in
V.H.P. Sugar. In: Proc. S. Afr. Sug. Technol.
Ass., 1971, pp. 127-129,

Beams, W.F. &« MacGiLrivray, AW. The
Determination of Sucrose in Final Molasses.
In: Proc. 8. Afr. Suy. Technol. Ass., 1971,
pp- 114-120.

Frrzcerarp, J.R. The Use of a Digital Com-
puter for Routine Monthly Calculations.

In: Proc. 8. Afr. Sug. Technol. Ass., 1971,
pp. 25-28.

Lamussg, J.P. Forty-Sixth Annual Summary
of Laboratory Reports — 1970/71 Season.
In: Proc. 8. Afr. Sug. Technol. Ass., 1971,
pp. 1-18.

Lamussg, J.P. The Boiling House Losses of
South African Diffusion Factories. In: Proc.
8. Afr. Sug. Technol. Ass., 1971, pp. 61-71.

Lamusse, J.P. Five years of Cane Diffusion
in South Africa. §.4. Sugar Year Book
1970/71, pp. 19-23.

MacGiLLivray, A.W. The Presence and Sig-
nificance of Crystalline Aconitate Salts in
Massecuites and Molasses. In; Proe. §. Afr.
Sug. Technol. Ass., 1971, pp. 121-126.

Matie, M. Improvements in the Quality of
South African Export Sugar. In: Revue
Agric. et Sucr. de L’ Ille Maurice, July/Sept.
1971.
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Subject Index

acoustics 12

adhesives 48

adhesives, wattle-based 63

aerosol sampling 14

air conditioning 24

aircraft noise 26

airflow method 52

amino acids, gas chromatography of 64
analytical chemistry 6

Antarctic research 15

astronomy, radio 21

audio-visual aids in schools 46
authoritarian behaviour 39
automation, personnel implications of 39
automation, social implicationsof 39

bagasse 49

Bantu beer 5

Bantu labourers, classification test battery
for 37

Bantu, urbanization of 17

beach development, Swakopmund 25

beach erosion, Durban 25

Berg River, survey of 31

biltong manufacture 34

biochemistry, cancer 6

bleaching of wool 51

board products 48

brackish water, desalination of 32

Building and Construction Advisory
Council 44

building materials, inorganic 47

bursaries and research grants 58

butterfat in milk, percentage 17

calibration services 30

cancer biochemistry 6

card clothing 53

carding performance 53

cast iron, effect of additiveson 22

chemistry, analytical 6

chemistry, flavour 34

chemistry of gold and platinum 6

chemistry, protein 6

chloride balance 66

classification test battery for Bantu
labourers 37

climatological data, maps of 24

coal, in situ large-scale testing of 23

colour measurement in raw sugar 66

comets 16

comminution 23

committees 44

computer-aided design 18

computers in the building industry 46

computer technology 27

computing centre 18

conferences 58

congresses 44

core-spun yarns 54

corrosion 5

cosmic rays 13

cost studies 50

CO-WE-NIT 55

curved surfaces, geometry of 19
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data-acquisition systems 28

deflectograph, Lacroix 41

delamination in glulam 48

depth sounding, geomagnetic 12

desalination of brackish water 32

design, computer-aided 18

desoiling properties of resin-treated wool 51

diatoms 33

digestion in ruminants 6

dimensional stability of knitwear 51

disinfection of sea water 64

distance measurement 20

divers, selection and training of 38

documentation, liaison in field of 57

documentation techniques,
non-conventional 56

double jersey fabrics 54

doubling twist, variationin 53

drycells 7

economics, building 46

electronics, medical 29

electronics technicians, training of 30

engineering structures 18

evaluating optical and opto-electronic
systems 8

ferrous castings, surface quality of 22
fibre, basic properties of 23

fibre diameter of mohair 52

films 45, 58

fires 47

fish, edible 64

fishing harbour, Lamberts Bay 25
fish meal process 65

fish products, trace elements in 64
flavour chemistry 34

flight dynamics 26

fluid flow, mathematical theory of 17
fluorine, effect of sugar cane 36
foods, indigenous 34

footwear comfort factors 63

foreign language information 56
formulas produced by computer 19
fosforatelometer 9

foundry problems, technological 22
fracture development, model studies of 23
French comb 53

fungal taxonomy 35

fungi, toxic metabolites from 5

gas chromatography of amino acids 64
geochronology 12

geomagnetic depth sounding 12
geomagnetism 13

geometry of curved surfaces 19
geophysical alerts 15

geophysical studies 10

glulam, delamination in 48

gold analysis 10

gold, chemistry of 6

grain processing 34

granular material, conveyance of 24
grinding 23

growth hormones, human 6

guides, source 56

harbour development, Richards Bay 25

harbour siltation, Durban 25

heat exchangers 7

heavy vehicle simulator 41

hides 62

high-speed aircraft, stability and
control of 26

holography, utrasonic 27

housing research 46

hydraulic hoisting 24

hydroxyl value of resins 68

impact properties of metals 22
industrial research, promotion of 57
industry, liaison with 57

information, foreign language 56
information theory 26 .
inorganic building materials 47

insect pheromones 5

instrumentation 30

instrumentation information service 30
insulation 29

international activities 50
international co-oper ation 47
international meetings 58
international research programmes 58
ionospheric observations 14
ionospheric research 20

ion permeation through paint films 68
iron intake 35

isotopes, radio- 11

job evaluation 38
job training 19
joints 48

juice clarification 66

kinematic display 18
knitwear, dimensional stability of 51

Lacroix deflectograph 41

laser mass spectrography 9

leather finishing 63

liaison in the field of documentation 57

liaison with industry 57

library services 56

lightning research 17, 20, 28

lightweight structures, thermal
behaviour of 45

long-period variable stars 16

low cost automation 60

lubricating oils, analysisof 12

machine tools, numerically-controlled 18

magnetic activity indices 15

management and organization
development 38

marina project, Muizenberg 25

mean fibre-length tester 52

measurements, precise physical 10

medical electronics 29

medical studies 18

metabolites, toxic 5

metabolism in ruminants 6

missiles, stability and control of 26

moisture content 49

moisture, effect on carding and combing 53

moon rock analysis 9



National Data Bank for Roads 41
national time service 16

natural isotope studies 10

noise, aircraft 26
numerically-controlled machine tools 18
numerically-controlled machining 61
nutrition studies 17

occultations 16
oceanographic investigations,
Richards Bay
ocean wave research 25
oil-well drilling 63
optical filter design 10
optical remote sensing 11
optical systems, evaluating 8
opto-electronic systems, evaluating 8
ore-loading facilities 24
overseas representation 59
ozone obseivations 14

paint products, identification of 68
paper, preservation of 49
parliamentarians visit 59
particle technology
pathogenic organisms in water 32
pharmacologically active substances 5
pheromones, insect
Phormium tenax processing 23
photography, planetary 10
photometric double stars 16
pitch deposits 49
planetary photography 16
planets, minor 16
plastic deformation 22
plastics in the building industry 45
platinum, chemistry of 6
pneumoconiosis 6
poisonous substances in plants 5

" pollutants, dissipation of 36
pollutants from motor cars 36
pollution, air 63, 67
pollution, water 63
power distribution 29
polyesters 68
polyol mixtures 68
precise physical measurements 10
printed circuit boards 60
process control 28
protein chemistry 6
protein quality tests 65
protein research 63
publicity and liaison, general 58
pulpwood, requirements of 49

quality control in road construction 42
radar, measuring rainfall by 20

radar, weather
radio astronomy 21

rainfall measurement by radar 20

raw materials, identification of 68

reflectance, attenuated total 68

refrigeration 24

remote sensing, optical 11

representation overseas 959

research grants 58

research, planning for 57

research programmes, international 58

resing, hydroxyl value of 68

resin-treated wool, desoiling and soil-resist
properties of 51

resistivity measurements 29

river research, Natal 31

road construction, quality control in 42

road surfacings, fatigue of 43

road trafic problems 17

rock drills, thrusting device for 24

rock lobster, freezing of whole 64

rock mechanics services to industry 23

rock slopes, stability of 23

roof trusses 48

ruminants, digestion and metabolism in 6

sandbeds for storing and purifving reclaimed
sewage water

sand dam research 25

scientific programming 19

sea current studies 10

sea water, disinfection of 64

sediment movement in the sea 24

seismology 14

semiconductor analysis 27

semiconductor technology 27

sewers, curved

shark barrier 11

short-lived radio-isotopes for medical use 11

siderosis of the liver 35

signal processing 28

site investigations 45

skid-resistance measurement 43

skins 62

soil mapping 45

soil-resist properties of resin-treated wool 51

solar shadowscope 455

solvent retention by paint-films 68

source guides 56

space research 21

speech visualizer 8

stars, long-period variable 16

stars, photometric double 16

stars, visual double 16

statistics, buiding 46

steel wire ropes, testing of 24

stock glulam

Stone Age in South Africa, chronclogy of 9

stress-grading 48

structural model study 45

sugar cane, efects of fluorineon 36

supervisory training 38

symposia 44, 58

synthetic filaments plated with wool yarn
systems development 49

systems engineering 63

tannin metal complex ions 63

taxonomy, fungal 35

taxonomy of yeasts 35

technical evaluations 46

thermal behaviour of lightweight
structures 43

thin-film technology 27

thrusting device for rock drills 24

timber quality 48

timber, supply of and demand for 50

time series analysizs 28

tissue calcification 34

toxic metabolites from fungi 5

trace elements in fish products 54

tracking equipment for wild animals 29

training centre for instrument makers 61

training, job 19

truck-drivers, psychological attributes and
proficiency of

twist variation 52

ultrasonic holography 27
urbanization of Bantu 17

variable stars, long-period 16
vegetable leather-tannage 63
vegetables, dehydration of 34
visual double stars 16
vocational guidance 39

water quality, criteria for 33

water quality, diatoms as indicators of 33
water reclamation 32

wattle-based adhesives 63

wattle tannins, chemistry of 63

weather prediction 17

weather radar 8

wild animals, equipment for tracking 29
winding ropes, fatigue of 24

wind tunnel, high-speed 26

wind tunnel, low-speed 25

wings, rotating 26

wool,bleaching of 51

wool,core spinning 54

wool/mohair blends 54

wool, resin-treated 31

wool, solvent dyeing of 51

wool worsted hosiery yarns 53

work motivation 38

X-ray diffraction at high pressure 8

yeasts, taxonomy of 35
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CSIR
periodical
publications

Annual report of the CSIR
Gratis.

Scientiae

Every two months. Feature articles and
news items on scientific topics. Gratis.

Tl - technical information for
industry

Monthly. Short articles on aspects of
CSIR research with industrial applica-
tion. Gratis.

CSIR library information and
accessions

Quarterly. Latest accessions to the CSIR
Libary; recent translations by the CSIR
Foreign Language Information Service.
Gratis,

CSIR research review

Six-monthly list of articles and reports
published under the auspices of the
CSIR, with keyword and author index.
Gratis.

CSIR - organization and activities

Irregular. A directory of the various
divisions and services of the CSIR.
Gratis.

Scientific research organizations in
South Africa*

Annual, A guide to government organi-
zations, statutory bodies and industrial
concerns which maintain research labo-
ratories. R3,00 per issue.

Xiv CSIR Annual Report 1971

Scientific and technical societies in
South Africa*

Annual. A guide to societies, giving par-
ticulars of théir aims and objects, mem-
bership, publications ete. R2,00 per issue.

Scientific and technical periodicals
published in South Africa*

Annual. A list of current periodicals,
giving particulars of fields covered, sub-
scription rate, etc. R1,00 per issue.

Brief guide to sources of technical
information in the Republic of
South Africa

Irregular. A directory of libraries and
other official sources of information of
interest mainly to small and medium-
sized industries. Gratis.

Brief guide to sources of
information on materials

Irregular. A selected list of publications,
directories etc. containing information
on engineering materials. Gratis.

Psychologia Africana

Journal of the National Institute for
Personnel Research, CSIR. R3,00 for

three issues.

NBRI information sheets

Every two months. Brief articles on tech-
nical and practical problems related to
building. Gratis.

NBRI News

Quarterly. News items pertaining to the
building research field. Gratis.

Houtim

Quarterly. Technical news for the timber
industry, compiled by the CSIR Timber
Research Unit. Gratis.

VIA

March and September. Summarized re-
ports (mostly of an interim nature) by
the National Institute for Road Re-
search, GSIR. Gratis.

SAWTRI bulletin

Ouarterly. Technical news for the tex-
tile industry compiled by the South Afri-
can Wool Textile Research Institute.
R1,00 per issue. (R4,00 per annum).

Current literature on water

Fortnightly list of selected titles from re-
cent literature relating to water research,
with six-monthly keyword index. Issued
by the National Institute for Water Re-
search. Gratis, (Limited distribution.)

Radio-propagation predictions for
Southern Africa

Monthly. Issued by the National Insti-
tute for Telecommunications Research.
Gratis. (Limited distribution.)

Monthly bulletin of ionospheric
characteristics observed at
Johannesburg and Cape Town

Issued by the National Institute for
Telecommunications Research. Gratis.

(Limited distribution.)
*R5,00 per set if all three directories are
ordered.

ENQUIRIES:

The Distributor of Publications, CSIR,
P.O. Box 395, Pretoria.
Telephone : 74-6011 Extension 2028
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ASSOCIATED
ACTIVITIES

Inventions
Development
Corporation
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NATIONAL RESEARCH
INSTITUTES AND
LABORATORIES

for

Building Research
Physical Research
Telecommunications
Personnel Research
Chemical Research
Road Research

Water Research
Mechanical Engineering
Food Research
Mathematical Sciences
Defence Research
Wool Textiles
Astronomy

Electrical Engineering

UNITS
Magnetic Observatory
Timber Research Unit

SUPPORTING ACTIVITIES

Administrative Services
Department

Technical Services
Department

Estates Department

Information and Research

Services Department
including overseas
scientific offices

London
Washington
Cologne
Paris

GRANT-SUPPORTED
ACTIVITIES

University Research

Industrial Research Institutes
serving

Fishing Industry
Leather Industry
Sugar Milling Industry
Paint Industry

Participation in
International Programmes
in
Oceanographic Research
Antarctic Research
Biological Research
Geological Research




