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completed, using metallographic and X-ray pro
cedures. In organic chemistry, triphenyl-, trimethyl
and tributyl-phosphonium-fluorenylides, as well as 
triphenylarsoniumfl.uorenylide and dimethylsul
phoniumfl.uorenylide were prepared and their proper
ties and reactions studied, as well as the protonation 
of weak bases by sulphonic acid type of ion-exchange, 
while in physical chemistry exciton theory was 
applied to the vibrational spectra of molecular 
crystals, and the atomic co-ordinates and anisotropic 
thermal vibration pai·ameters of ()(-quartz at room 
temperatures were precisely determined with accm·ate 
X-ray intensities from an almost ideally imperfect 
single crystal. 

Other work on the science of metals included the 
study of the solubility of nitrogen in the iron
manganese system, basic high-temperature strength
ening mechanisms for ferrous alloys, the evolution of 
new ultra-high strength steels with a total alloy 
content not exceeding 9 per cent and the research 
end development of solid state devices for power 
utilize;tion. Research for public welfare ranged over 
such fields as air purification, the protection of 

artists' materials from discoloration and deterioration, 
treatment of effluents, industrial hygiene, abatement 
of water pollution and examination of the toxicology 
of new organic chemicals. Among general research 
fellowships and projects may be mentioned those 
concerned with the development of new solid catalysts 
a nd the improvement of existing granular absorbents 
from bone products, the fundamental prope1i-ies of por
celain-enamel glasses, computer components, special 
films and film-forming starch products, determination 
of the critical requirements for the ideal industrial 
felt fabric, the synthesis of new insecticides of the 
methylenedioxyphenyl group for use in combination 
with pyrethrins, the synthesis and evaluation of textile 
resins and softeners and the synthesis of lubricants 
and hydraulic fluids with improved stability to 
oxidation and heat. Chemical work on the genesis 
of petroleum continued, thermal degradation studies 
of the polyene pigments were initiated and work 
continued on the preparation and properties of novel 
types of silicone polymers and co-polymers, on organo· 
functional silicone chemistry and studies of the 
structure and properties of organosilicone compounds. 

THE NATIONAL INSTITUTE FOR RESEARCH IN 
DAIRYING 

I N an official Government publication of a generation 
ago dairy research was defined as "the study by 

scientific methods of the dairy industry and its 
products, and of the fundamental principles under
lying its operations". It is now almost fifty years 
since the National Institute for Research in Dairying 
was founded at Reading, and its annual report for 
1959* illustrates how thoroughly that conception of 
the all-embracing nature of dairy research has been 
developed at what has undoubtedly become one of 
t-he most famous research stations in the world. 

The dairy industry begins at the farm with the 
management of grassland and the production of 
feeding-stuffs for milk production, with the breeding, 
management, nutrition and h ealth of the dairy stock 
and with the actual production and handling of the 
milk itself. When the milk leaves the farm, other 
important sections of the dairy industry are concerned 
with its transport and distribution, its manufacture 
into dairy products and with the engineering and 
machinery required for these purposes ; of course, the 
dairy industry in all its branches is concerned that 
milk and the products made from it should be bacterio
logically sound and of the highest possible nutritive 
value. In all this there is immense scope for scientific 
research, both fundamental and applied, and at the 
National Institute, where there is now a total staff 
of about 370, of whom 114 are scientific or experi
mental officers : the three principal departments which 
deal mainly with milk production problems are the 
Dairy Husbandry, Feeding and Metabolism and 
Physiology Departments. The remaining se:--en 
principal Departments - Bacteriology, Chemical 
Microbiology, Chemistry, Physics, Radiobiochemistry, 
Nutrition and Engineering-are concerned partly 
with milk production and partly with the quality 

• University of Reading. Report of the National Inst it,ute for 
Research in Dairying, 1959. Pp. 154. (Shinfleld, Reading: National 
Institute for Research in Dairying, The l:niversity, Reading, 1960.) 4s. 

and handling of milk and with the nature and 
properties of milk products and the scientific prin
ciples underlying their manufacture. The main part 
of the report, occupying about 100 pages, gives an 
account of the work of each of these ten Departments 
and also of the Statistics Section and the Experi
mental Dairy, but for those who prefer to sec at a 
glance what an important contribution to knowledge 
the Institute makes even in the relatively short 
period covered by this report, a brief outline is given 
of some of the most recent research findings. This 
outline occupies only three pages, but it includes 
some 23 separate items ranging from subjects such 
as haymaking with a forage harvester, rumen 
development in calves and work on teat-cup liners 
of various different designs, to the part played by 
certain hormones in lactation, the ultra-high-tem
perature sterilization of milk and problems associated 
with the manufacture of Cheddar ch eese. 

The research of a basic nature includes work in 
which radioactive isotopes have been used to investi
gate some of the enzyme mechanisms in the mammary 
gland mitochondria and also to obtain information 
on the proportions in which various lower fatty acids 
are formed from hemicellulose and oc-celluloso in the 
rumen. It includes also the establishment of an 
infusion technique whereby solutions of lower fatty 
acids can be introduced into the rumen continuously 
fo r long periods and relationships worked out between 
the amounts and nature of the fattv acids in the 
rumen and the yield and composition of the milk. In 
research of a more applied nature, studies have been 
made of matters such as the circulation-cleaning of 
pipe-line recorder milking equipment and the develop
ment of a rapid method of determining lactose in 
separated milk and condensed whey which depends 
on infra-red absorption. Studies have been made 
also of the effect of mastitis on the vield and com-
position of milk. · 
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Towards the end of the report a list is given of 
nearly 200 papers published by members of the staff 
during October 1958-September 1959. In the notes 
which deal with staff matters, reference is ma.de to 
the fact that in 1959 Prof. R. G. Baskett took up his 

NEW AMERICAN 

IN order to make astronomical research facilities 
available to those many universities which cannot 

themselves afford the necessary expensive equipment, 
the National Science Foundation is providing financial 
support for the construction of two major observ
atories, the National Radio Astronomy Observatory 
at Green Bank, and the Kitt Peak National Observ
atory near Tucson, Arizona. 

Green Bank, in Deer Creek Valley, West Virginia, 
is at an elevation of 2,600 ft., ringed by mountains 
rising to 4,000 ft., effectively shielding the site from 
man-made radio noise. The climate is mild, and there 
are no high winds which would make operation of a 
large radio telescope difficult. An 85-ft. telescope 
was brought into operation in October 1958, and 
since then construction of a 140-ft. telescope, labor
atories, residences and workshops has been under 
way. The reflecting surface of the 85-ft. telescope, 
made of aluminium sheet, is accurate to 1- in. and 
operates down to wave-lengths as short as 3 ·5 cm., 
at which the telescope beam width is 7 min. of arc. 
Both telescopes s.re on equatorial mountings. The 
moving mass of the 140-ft. telescope will exceed 
2,000 tons, yet it will be capable of being steered 
with a precision of a fraction of a minute of arc and 
will also have a surface accurate to 1- in. In addition 
to other small telescopes there is a horn 120 ft. long ; 
the energy which this collects can be calculated from 
its dimensions and it is fixed so that it can observe 
the radio source in Cassiopeia each day, thus pro
viding a standard calibration source in the sky 
available to many radio astronomers. A variety of 
receivers covering the wave-length range of 3 ·75-
7 5 cm. is available, and three separate receivers 
working on different wave-lengths can be used 
simultaneously on the 85-ft. telescope. Besides being 
displayed on the chart of a pen recorder, the receiver 
outputs are digitized together with telescope position 
and time. Extensive use of digital computer tech
niques is already being made in analysing and 
reducing the observations. 

Among the first observations made at the National 
Radio Astronomy Observatory were a study of the 

appointment .as director of the Institute, and a brief 
but well-deserved reference is ma.de to the retirement 
of Dr. A. T. R. Mattick, who has served the Institute 
and the dairy industry with distinction for some 
forty yea.rs. J. A. B. SMITH 

OBSERVATORIES 

radio emissions from Jupiter and a survey of the 
central regions of the Galaxy at a wave-length of 
3 ·75 cm. showing remarkable detailed structure. In 
addition, studies s.re being ma.de of planetary nebulre 
and ionized hydrogen clouds, supernovre remnants 
and peculiar galaxies. 

Three years were devoted to testing the seeing 
conditions at a number of places before Kitt Peale 
was chosen as the site for the National Observatory 
in Ms.rch 1958. An agreement with the Papa.gos 
Indians (who call astronomers "the People with the 
Long Eyes") leased 200 acres to the Observatory, 
and construction of an 80-in. telescope is under way. 
This will have a coude focus as well as prime and 
ca.ssegrain, and will be equipped for direct photo
graphy, photoelectric photometry and spectroscopy. 
There is also a 36-in. telescope with a cassegrain 
spectrograph, and two 16-in. telescopes which will 
be used for bright star work. The University of 
Arizona is also moving a 36-in. telescope to the 
site. 

On Kitt Peak there will be an optical workshop 
with some of the best testing facilities in the world, 
together with an office and laboratory building, 
dining hall and dormitory, houses and a shop. But 
the hea.dqus.rters are adjacent to the University of 
Arizona in Tucson, and the staff and visiting astron
omers will spend most of their time in the research 
offices there. 

It has recently been decided to build a large solar 
telescope on Kitt Peak. The heliostat will have an 
80-in. plane mirror feeding a 60-in., 300-ft. focal 
length concave mirror at the bottom of a tunnel 
500 ft. long. The image of the Sun, 34 in. in diameter, 
will be reflected on to the slit of a large vacuum 
spectrograph. The outside of the building will be 
maintained at ambient temperature to prevent dis
turbing convection currents. 

The National Observatory and the National Radio 
Astronomy Observatory will be valuable additions 
to the research facilities of universities which 
could not, alone, have provided them. 

V. C. REDDISH 

BIOLOGICAL EFFECTS OF EXPOSURE TO INTENSE 
RADIATION 

A UNIQUE and important experiment to determ -
ine the biological effects of acute and high· 

level radiation exposure has recently been completed 
under the auspices of the International Atomic 
Energy Agency at the Boris Kidrich Institute at 
Vinca, near Belgrade, Yugoslavia. Details of the 
experiment were given at a press conference held at 
Vince. on April 27 by the international t,eam of 

scientists responsible for its organization and 
execution, and a brief report of the experiment and 
the conference is published in the International 
Atomic Energy Agency Bulletin, 2, No. 3, 3 (.July 
1960). 

It will be recalled that on October 15, 1958, during 
an accident to the nuclear reactor RB at the Institute, 
six persons in the irmnediate vicinity of the unshielded 
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