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DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH, 
NEW ZEALAND 

REPORT FOR 1957 

T HE thirty-first annual report of the Department 
of Scientific and Industrial Research, New Zea

land, covering the year ended March 31, 1957*, 
comprises the Minister's statement, the report of the 
Council, the Secretary's report and brief reports from 
the several branches, to which are appended lists of 
publications of each branch during the year. The 
Minister's statement records the approval in principle 
of the establishment of a Nuclear Research Institute 
to be equipped with a high-voltage particle accelerator 
and, later, a research reactor at a total cost of about 
£500,000. Research grants to university colleges, 
agricultural colleges, the Cawthron Institute and 
other research institutions and learned societies 
amounted to about £140,000, and brief notes on 
work at the Cawthron Institute and the agricultural 
colleges are appended. 

Gross expenditure for the year was £1,404,000 
compared with £1,213,000 in 1955--56, and the staff 
increased from 928 to 946, but the Council points out 
that the proportion of the gross national product 
expended on research through the Department (which 
spends about half the funds allocated by the Govern
ment for scientific research and service) has fallen 
steadily since 1949-50, and in 1955--56 was 0·25 per 
cent compared with l ·3 per cent for the United 
Kingdom, 0 ·58 per cent for the United States and 
0 ·52 per cent for Canada. ; per head of the population 
the corresponding figures are £1 · 16, £4, £4 ·9 and £3 ·2. 
The Council also regrets the failure of efforts to 
establish an organization for building research, 
because it is convinced that such an organization 
could improve housing conditions and lower costs of 
building. Whereas the Council does not recommend 
the establishment of a fuel and power institute as 
proposed by the Royal Society of New Zealand, it 
agrees that better facilities are needed for the co
ordination of development and research in this field. 

Among the research results during the year to 
which the Secretary directs attention in his report 
are the development of a new general-purpose wheat 
Aou:a, which gives a 22 per cent higher yield without 
sacrifice of baking quality of the flour. A consider
able proportion of the Geophysics Division's activities 
during the year were devoted to the International 
Geophysical Year : the Division was responsible for 
the whole of the Antarctic and oceanographic pro
grammes ; the ionospheric programme at Christ
church, Campbell Island and Rarotonga ; the 
seismological stations at Roxburgh, Wellington, 
Ra'.:lul Island and Apia ; and the geodetic station at 
Wellington for measurements of latitude and longi
tude. The Dominion Physioa.l Laboratory was also 
concerned with the development and construction of 
equipment for a unique study of radio propagation 
through the auroral zone and for the establishment 
at Invercargill of a composite station for the study 
of the aurora in all its aspects. 

The Geologioa.l Survey, which will celebrate its 
centenary in 1964, when the International Geological 
Congress has been invited to hold its twenty-second 

• New Zeala.nd. TWrty-ftrst Annual Report of the Department of 
Scientlllc and Indmtrlal Research, 1957. Pp. 84. (Wellington: 
Government Printer, 1957.) 

congress in New Zealand, has commenced a study of 
the entire Buller Gorge area with the object of 
understanding its structure and the stratigraphy, 
frequency and nature of the uraniferous beds. 
Parallel mineralogical studies led to the discovery of 
the main uranium mineral, coffinite, hydroxyl
substituted uranium silicate, deposits of which are 
accompanied by pyrite, carbonate, hrematite and 
fluorite. The geological map programme now con
templates as a first step publication of a wall-map of 
New Zea.land on a scale of 32 miles to 1 in., data for 
which have already been compiled, followed by 
preparation of geological maps on a scale of 4 miles 
to l in. for the whole of New Zealand and its 
dependencies. 

In nuclear science, radiocarbon dating was com
pleted in ninety samples for Government departments, 
universities and museums, ten for overseas labora
tories and thirty for the Department's own investi
gations. Anticipation of an enrichment of carbon-14 
in the atmosphere as a result of hydrogen-bomb 
tests reported last year was substantiated, and the 
preliminary survey in the Wairakei, Rotura and White 
Island thermal area showed that sulphur in the geo
thermal area is isotopically different from sulphur in 
the vulcanic areas and both sources differ isotopically 
from sea-water sulphate. The analogue computer at 
the Dominion Physical Laboratory has been used to 
study the effects of earthquakes on ten-story buildings 
of different design, while work associated with the 
establishment of a radio-frequency standard for New 
Zealand has shown that the standard 16-kc./s. radio
wa_ve transmit~d fr<;>m Rugby is outstandingly 
reliable as received m New Zealand. Intensive 
observations of geological and oceanographic factors 
in Cook Strait were made to assist in determining 
the flexibility of a power cable. 

The Auckland Industrial Development Labor
atories have devised equipment to produce a syn
thesized wave-form representing an arterial pulse 
which permits determination of the effect on the 
frequency-response of the change in stiffness of 
catheters and tubing with temperature or ageing. 
An automatic isodose computer and recorder has 
been designed which will rapidly plot a whole family 
of isodose curves in each plane in turn, and a fast
acting drip-rate recorder covering the range 5--80 
drops a minute, developed to study the effect of 
intravenous administration of 'Pitocen' on uterine 
muscle activity. Following the tracing of spon
taneous ignition in baled wool to pie wool, it has 
been demonstrated that removal of the animal fat 
removes the fire hazard, but the responsible factors 
in the fat have not been isolated. Complete control 
of spontaneous fires in wool ships has been gained 
by voluntary regulations within the industry, 
segregating pie wool for shipping and encouraging 
shippers to scour it. 

Considerable work has been carried out to determine 
spray programmes which will not leave excessive 
poisonous residues on the fruit under the conditions 
obtaining in New Zealand. A new study of the 
relation between the degree of yeast damage and the 
relative proportions of flour, water, sugar and salts 
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present in brews has shown that a yeast toxin present 
in flour is active only with low concentrations of 
soluble ea.Its. Measurements of the transpiration 
rates of mustard plants grown in a controlled environ
ment indicate that the rate falls at a critical moisture
content, depending on the conditions but usually well 
before wilting point is reached. Soil surveys during 
the year included Chatham Island and two large 
islands of Western Samoa, while irrigation surveys of 
the soils of the Ida Valley and of pa.rt of the upper 
Clutha Valley were completed. In an investigation 
of the biology of native tussock grassland soils in 
North and South Islands, moulds, yeasts, actino
mycetes, bacteria, protozoa, algae and earthworms 
were studied during the four seasons from the same 
soil sites. 

A third grassland sub-station was initiated at 
Ka.ikohe, where a start has been made on testing 
strains and progenies as single plants and in pure 
and mixed swards to find the best cult ural and soil 
fertility conditions. The study of the relat ion of 
seasonal grazing intensities to the amount of active 
plant tissue exposed to the light for photosynthesis 
is leading to a much better understanding of the 
effoots observed on mixed pastures under various 
grazing regimes, while the Plant Chemistry 
Laboratory, using isolated chloroplasts of leaf cells as 
starting material, has prepared in highly purified 
form a protein which was then shown to be the 
coenzyme responsible for fixing carbon dioxide. 

An insect survey has been commenced, initially in 
the North Island, to provide a firm basis for priorities 
in entomological research, and the Plant Diseases 
Division has published a text-book on "Plant Pro
tection in New Zealand". Evaluation of earlier field 

observations has led to a better understanding of the 
biology of the European wasp in New Zealand, [and 
the boron diffusion-impregnation method of treating 
timber developed by the Division has now been 
approved by the Timber Preservation Authority. 
The finding, in the autumn of 1956, on plant residues 
of brassies crops, of the perfect stage of the fungus 
causing dry rot of swedes is of major importance, 
giving a much better understanding of the spread of 
the disease and changing the whole approach to~t he 
problem of control. Trials during the past season 
have shown that diphenylamine used either as a dip 
or in wraps gives much better control of superficial 
scald on Granny Smith apples than oiled wraps, 
which should permit extension of the storage period 
and also save packing costs when it is used as a dip. 
Besides searching for tobacco varieties or strains 
resistant to verticillium wilt, the Tobacco Research 
Station has obtained good result s in the field by 
soil treatment with chloropicrin and methyl bromide, 
but both are still too expensive. 

Recent work of the Fats Research Laboratory has 
established the presence in hydrogenated ox-fat of 
n-fatty acids from C2 to C26, including the n-odd 
numbered fatty acids from C3 to C23 except C11 ; 

margaric acid has been isolated from butter-fat and 
in lamb caul fat acids with double bonds separated by 
two or more methylenic groups have been found. 
Good progress was made in the preparation of pure 
phosphatidy l choline and phosphat idyl ethanolamine 
from the lipids of beef muscle. A nine-months 
survey of rabbit habitats in New Zealand has been 
initiated to analyse in some detail the influence of 
vegetation, as related to rainfall, land use and soil 
conditions on the density of rabbit populations. 

DIGITAL FIELD COMPUTERS 
By D~ B. MELTZER 

AND I. F. BROWN 
Ferranti, Ltd., Edinburgh University of Edinburgh 

MODERN digital computers are not particularly 
well suited to the solution of partial differential 

equations because of limitations of storage capacity 
and speed. For example, in computing the solution 
of Laplace's equation, v•v = 0, for given boundary 
values, the field would be divided into a lattice of 
points, and the finite-difference approximation to the 
equation solved at all points. To take advantage of 
the precision and ability t o estimate accuracy of a 
computer, it would-in a typical problem- not be 
excessive to demand 200 as the number of finite
difference steps to be used for one of the space 
co-ordinates. Over a 3-dimensional cubic field, this 
would require the storage of at least 8 million num
bers, and for a 2-dimensional problem over a square 
field, 40,000. The latter is barely within reach of even 
large machines in Britain. Speed of computation in 
field problems is also poor. F or example,_ on t he 
Ferranti Mark 1 at the University of Manchester, 
the solution of a 2-dimensional problem involving 
the Na.vier- Stokes equations of fluid flow took 40 hr. 
of machine time. Slowness is due to the comput ing 
operations taking place in serial order in time, so 
that in- for example-lliptic differential equations 
like Laplace's the whole field of lattice points has to 
be gone over again and again until convergence 
sets in. 

Therefore, the making of machines of larger st orage 
capacity will not by itself be t he answer to the 
problem of field computation. For this will actually 
increase the slowness by increasing the number of 
lattice points, although this effect can be countered 
to some extent by making a greater proportion of 
the storage of the fast-access type. 

A kind of digital computation is therefore proposed 
which praotioally eliminates the speed limitation. 

Taking Laplace's equation as an example, we know 
it can be solved by an electrical network analogue. 
For example, in the 2-dimensional case, 

aav + a•v = O 
ax• ay• 

can be solved by applying the boundary potentials 
V to the appropriate nodal points of a rectangular
mesh network of equal resistors. Practically in
stantaneously , the currents adjust themselves so that 
the potentials at all the nodes satisfy the finite
difference form of this equation . This comes about 
through the operation of Kirchhoff's laws, namely, 
that t he algebraic sum of t he currents at every node 
is zero, and that of the pot ent ials around every mesh 
is zero. But currents and potentials can be looked 
upon, for comput ing purposes, as numbers or rates 
of travel of numbers, and the arithmetical processes 
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