
© 1958 Nature Publishing Group

94 NATURE January 11, 1958 voL. 101 

on all diagnostic equipment, and the use of image 
intensifiers. 

Since the dose from diagnostic exposUre outweighs 
that from all the other man-made sources, including 
that from fall-out, it is of great importance that it 
should be reduced by every means that does not at 
the same time minimize the great benefits that 
accrue. Radiotherapeutic dosage is of relatively far 
less significance. 

It is recommended that basic studies should be 
continued ; that in all countries where analysis of film 
records reveals a dose of more than a few per cent 
of natural background a detailed analysis should be 
made ; that the sampling programme set out should 
be followed, after a pre-survey ; that the team 
making the survey should be carefully trained, and 
make use only of approved dosimeters. Improved 
practice is confidently anticipated, and as indicated 
in the tables of Ardran and Crooks, should attain 
very considerable diminution of dose. 

Prof. F. W. Spiers reports on the preliminary 
survey made in the United Kingdom, which expects 
to cover at least 5,000 examinations based on some 
20,000 exposures, in three classes of hospital, and 
some clinics. Details of the instrumentation are 
given, together with forms for recording data so that 
transfer to punch cards is easy. 

ERNEST ROCK CARLING 

GIANT MOLECULES 

IT seems only yesterday that a professor of physical 
chemistry told me that a manufacturer had rung 

him up to ask, "What is this substance 'high poly
mers' we hear so much about? Can I make tubes 
of it ?" Yet to-day it would be more to the point to 
ask what cannot be made of it. As for the question 
what Nature has made of it, answers of ever
increasing wonder and beauty pour out so fast that 
it is hard work giving them a fraction of the attention 
that is their due. 

Our thoughts just now are much preoccupied, and 
excusably so, with those problems of atomic energy 
which betoken such a revolution in what has made 
up life hitherto that our future has become impossible 
to assess. All the same, it can be argued that in the 
long run, if there is going to be a long run, this is a 
more superficial view of things, because what is 
scarcely being noticed in the excitement is the quieter 
but far more pregnant revolution ta.king place simul
taneously in our lmderstanding of the molecular 
basis of life. Physico-chemically spooking, life is 
predominantly a question of the activities of chain
molecules in one form or another, and the science of 
man-made fibres, plastics, rubbers, and related pro
ducts is an extrapolation therefrom-the lessons of 
Nature exemplified in a simpler but nevertheless 
very gratifying piece of 'homework'. The exploration 
of both these worlds, the old and the new, is now 
opening up so rapidly and excitingly that a reminder 
and synthesis such as that recently provided by 
Scientific American (197, No. 3 ; September 1957) in 
an issue devoted to high-polymer chemistry has a 
timely helpfulness that makes it doubly welcome. It 
comprises a set of nine articles by some of the 
acknowledged authorities in macromolecular studies, 
and they s=ize an enthralling story most 
effectively. 

The first five articles are chiefly about synthetic 
high polymers, and the other four are about macro-

molecules in biological structures. Mark starts off 
with a historical survey entitled "Giant Molecules", 
followed by Debye on "How Giant Molecules are 
Mee.sured", Natta on "How Giant Molecules a.re 
Made", Tobolsky on "The Mechanical Properties of 
Polymers", and Oster on "Polyethylene"-the sim
plest chain-molecule of its kind, but extraordinarily 
versatile and fast becoming the commonest. Preston 
writes next on ''Cellulose'', Doty on "Proteins' ', 
Crick on "Nucleic Acids", and finally Schmitt on 
"Giant Molecules in Cells and Tissues". The level of 
presentation is uneven, with the elementary concept 
often explained at lengths which some readers might 
prefer devoted to more advanced parts, which a.re as 
a. result rather glossed over. Some non-uniformity is 
almost unavoidable in articles of this sort, semi
popular and aimed at informing and interesting as 
wide a range of reader as poBBible. Taken together, 
these articles must certainly succeed in doing that : 
there is something for everybody, from the beginner 
to the specie.list. The illustrations are particularly 
fine for teaching purposes, and there is a very useful 
bibliography. 

Among the biological contributions which I, per
sonally, found most enjoyable, was that by Doty, in 
which he tells of recent progress, by measurements 
of light scattering and optical rotatkn, in detecting 
the states of folding of synthetic polypeptides and 
proteins in solution. The former can change over, 
reversibly, from right-handed a:-helices to randomly 
coiled chains, depending on pH and other conditions, 
and the transition is marked also by such character
istic changes in the optical rotation and rotatory 
dispersion that it is natural and seems well justified 
to apply the criteria to the globular proteins. The 
results indicate (as had already been suggested from 
X-ray and related studies) that such globular protein 
molecules as have so far been tested do indeed include 
a: -helices in their make-up, to extents varying from 
15 per cent in ribonucl868e to 85 per cent in tropo
myosin ; and what is more, these proportions can be 
varied reversibly, and when the protein is an enzyme, 
activity goes up and down correspondingly. By 
implication, the same sort of adaptability of the 
intramolecular mixture of a:-helical and randomly
coiled could account for the versatility of the 
Y-globulins and the formation of antibodies. 

The main theme ofNatta.'s article is the astonishing 
advances in the controlled building of high polymer& 
that have been made within only the past few years 
by means of complex ionic catalysts, following 
Ziegler's production, for example, of unbranched 
polyethylene at atmospheric pressure and tem
peratures not much above 30° C. Vinyl polymers 
now run into molecular weights of millions, with 
their side-groups arranged at will in a. so-called 
'a.tactic', 'isotactic' or 'syndiotactic' sequence accord
ing as they occur at random on either side, all on the 
same side, or regularly distributed from side to side. 
Truly, as Natta says, "we can hardly begin to con
ceive how profoundly this new chemistry will affect 
ma.n's life". 

All this though, impressive as it is, is still child's 
play compared with the kind of thing discussed by 
Crick in his article on the nucleic acids. Deoxyribo
nucleic acid and ribonucleic acid have lately come to 
be recognized as the 'master race' of biological high 
polymers, in that apparently they alone can both 
transmit messages of heredity and afterwards 
dominate the business of protein synthesis. Recent 
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discoveries in bacterial genetics are more than 
fascinating ; they are also perhaps rather disturbing, 
particularly in the light of the changes reported (J. 
Benoit, P. Leroy, R. Vendrely and C. Vendrely} to 
have been induced in White Pekin ducks simply by 
injecting into their peritoneal cavities soon after 
birth samples of deoxyribonucleic acid prepared from 
Khaki Campbell ducks. We can dimly see approach
ing a day when not merely bacteria but also higher 
animals and even human beings may have their 
transmissible characters moulded synthetically-a 
most alarming thought in some ways. 

More dimly still, but now not nearly so as it 
appeared only a short while ago, a day can be en
visaged when we may be able, in a process analogous 
with infection by a bacteriophage, or with any 
fertilization, to add a synthetic polynucleotide to a 
collection of synthetic substrates and thereby set 
going a little hive of 'synthetic life'. 

There is something seriously wrong with dreams 
such as this, of course. Systems of proteins and 
nucleic acids and accessory molecules with nothing 
else can scarcely keep on thinking and asking ques
tions about themselves and experimenting on them
selves until they have at last succeeded in making 
themselves. Reason apart, the halt will surely be 
called by an ultimate indeterminacy principle which 
says that it is impossible to place the required com
ponents in their correct places all at the same time. 

w. T. ASTBURY 

EDUCATION FOR A 
TECHNOLOGICAL AGE 

DELIVERING the ninth Hinchley Memorial 
Lecture to thE' Institution of Chemical Engineers 

on November 5, under the title "An Education for 
Our Times", Dr. R. P. Linstead, rector of the Imperial 
College of Science and Technology, London, said that 
the proportion of scientifically qualified men to the 
total employed in British industry as a whole is 
0·8 per cent. The proportion varies, however, in the 
principal scientific industries from 10 ·9 per cent in 
nuclear power, 5-2 per cent in oil refining, to 2·7 per 
cent in chemical industry and l ·9 per cent in the 
aircraft industry. This vocational demand is likely 
to increase, but Dr. Linstead insisted first that science 
is an intellectual discipline of the first rank in its 
own right, and secondly that when the current very 
large requirement for scientists and engineers has 
been met by the necessary adjustments in our pattern 
of education, man will still have to meet his ultimate 
problems of virtue, civilized behaviour and the wise 
conduct of affairs. He argued that the study of pure 
and applied science provides an education peculiarly 
suitable to our times, and, limiting himself essentially 
to the higher education of boys from fifteen years 
upwards at school and university during the next 
decade, explored four questions. 

The answer to the first, whether we have enough 
qualified engineers and scientists, is no, and Dr. 
Linstead said that in the next few years an increasing 
proportion of science specialists in the schools should 
be diverted from science to engineering when they 
reach the universities, and university departments of 
technology must be provided with the necessary 
facilities. In considering the second question, when 
their education should become specialized, he sug-

gested that specialization in science and mathematics 
should not be pushed to the extent that a boy loses 
touch with the world of human studies and values, and 
he would like to see more flexibility in the general 
educational pattern, with some lightening of the 
requirements in factual scientific knowledge and, 
above all, search for intelligence. In discussing the 
third question, namely, whether the first-degree 
course should be longer, Dr. Linstea.d pointed out that 
this would involve additional capital expenditure of 
£15 million to £30 million, a large increase in recurrent 
expenditure and a hiatus in output for one year of at 
least 7,000 men. Rejecting this as impracticable, he 
urged that a real contribution could be made at the 
university-level by postgraduate instruction in the 
new types of scientific technology, where there is a 
real intellectual discipline to be mastered and not 
just a technique to be acquired. 

In answer to his last question, whether scientists 
and engineers should be taught non-scientific subjects 
at the university, Dr. Linstead argued that any good 
system of education would provide a good product out 
of good material, against a good social background. 
In considering how far assistance can be given 
to students of science and technology to acquire 
a broader education and the attributes of leadership 
during their university career, Dr. Linstead suggested 
that, in general, compnlsory and examinable non
scientific subjects should not be introduced into a 
three-year first-degree course. The college or univer
sity should, however, make a continuous and organ
ized effort to provide facilities whereby a student can 
broaden his outlook, interests and experiences. In 
addition, certain types of non-scientific studies arise 
directly and, as it were, functionally out of a man's 
vocational interests and should very properly be 
studied in an organized way as part of them or side 
by side with them ; for example, languages, some 
aspects of economics, and the history of science and 
technology. Finally, Dr. Linstea.d urged that the 
benefits of organized and compulsory classes in cul
tural subjects are limited, and in the last resort it is 
more important for a technological university to 
provide the facilities for a full life in human sur
roundings. 

MANAGEMENT, GROUP CONFLICT 
AND THE SCIENCES 

A PENETRATING analysis of management atti
tudes towards group conflicts in industry has 

been made by the Earl of Halsbury, managing director 
of the National Research Development Corporation 
(Impact of Science on Society, 8, No. 3). Management 
is an act which occurs in opposition to some form of 
resistance, and to treat it as a problem in communica
tions is inadequate. No mere verbal exposition of 
what a man does not want to do will make him want 
to do it. The fact that someone else wants it will not 
make him want it either. In some way the individual 
has to identify his wishes and hopes with those of 
others, with whose wishes and hopes his own were 
originally in conflict. 

According to text-book expositions, change occurs 
because 'loyalty to the firm' binds management and 
workers together, and what is in the interest of the 
whole will ultimately seem to be in each individual's 
own interest, and will thus produce co-operation. 
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