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It is a great privilege to deliver these lecture tributes to Lord Reith. And, as you know, 

I am going to talk about science. More than thirty years ago it fell to Mr. J. C. W. 

Reith, an applied scientist by training, to guide the early steps of British broadcasting  

—to decide how that entirely neutral product of science, the broadcasting transmitter, 

should first be used, for good or ill. We know he chose wisely. Fortunately 

institutions often long continue to display the influence of their founders. We can 

happily claim that Lord Reith set a course for British broadcasting the consequences 

of which are still manifest today.  

 

 

Improving Our Economic Position  
There is little need for me to justify the choice of my subject, which is science as a 

national activity. Many people, from prime ministers downwards, have asserted that it 

is largely by way of further scientific effort that we can improve our economic 

position in a competitive world, and so raise the standard of our material well-being. 

In any case, with science playing an ever more important part in the personal lives of 

all of us, either directly or indirectly, it becomes increasingly urgent for us to decide 

and define our attitude to it. Science is too serious a matter to be left entirely to the 

scientists.  

 

Nevertheless, the tide I have chosen for these lectures, ‘Science and the Nation’) 

might seem to merit some explanation. It would be considered proper for a politician 

or a captain of industry to propound to us his views on the place of science within a 

nation. It may, at first sight, appear surprising that one who is himself a scientist 

should do so. For it is assumed—and, I think, in general, rightly—that a practising 

scientist should be most concerned with the internationality of science, with freedom 

for the exchange of knowledge and ideas across national frontiers, and with freedom 

to pursue his work unencumbered by any state directive or national allegiance. We are 

all rightly suspicious of the aggressive nationalism which has produced, in our own 

lifetime, such phenomena as German physics and Soviet biology; we find it politically 

undesirable and certainly scientifically unfruitful. 

  

Let me say, then, that I have no intention of denying science any of its basic 

freedoms. In speaking of ‘Science and the Nation’ I do so without prejudice to other 

aspects of science. But the fact remains that the application of scientific effort within 

the boundaries of a nation— within the boundaries of our own country—has become 

of such consequence to all of us in Britain that I consider there is every reason for 

treating it as a subject on its own. And it is a subject on which the scientist, as well as 

the statesman, has a right to speak, for his insight into the organisation of his work 

may be greater than the statesman’s, and his sense of responsibility for its 

advancement no less. I shall therefore be speaking to you on the national importance 
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of science, as it were, from the inside. And I do not doubt that much of what I say will 

be coloured by my own scientific interests. Scientists tend to be specialists, and I am a 

specialist like the raven I must come in a black coat because I have no other. I am a 

physicist, whose investigations have been concerned with the inanimate world. As a 

physicist I have also had to learn some mathematics and chemistry, two subjects 

which stand, as it were, one on each side of physics. Like most physical scientists, I 

have had many occasions to wish I knew more mathematics than I did.  

 

 

Two Main Themes  
As I see it, I have two main themes to discuss: one is the kind of science the nation 

needs and the kind of people required to pursue it. The other is how both the science 

and the scientists are to be provided. In this connection it should constantly be borne 

in mind that scientific work can be pursued either for its interest or for its use. The 

pure scientist or natural philosopher pursues knowledge for its intrinsic interest, while 

the engineer or technologist is an applied scientist who uses old and new knowledge 

to a practical end. But note that the applied scientist may himself discover something 

new about nature: he may, in fact, produce the new knowledge he also applies; but in 

any case be will achieve new and serviceable results. The technician, an essential 

associate of our scientific community, I count as one who can at least repeat reliably 

the achievement of any result once it has been shown. But many technicians can do 

far more than that. 

 

In order to appreciate our needs we must first be clear about the relationship between 

science and the nation. So I want to devote the remainder of this lecture to mentioning 

some typical problems with which both are equally concerned. One obvious problem 

of national concern is the improvement of our application of science to industry. In 

spite of our achievements as an industrial nation, as well as our major contributions to 

scientific knowledge, we in Britain have been rather backward in pursuing science for 

an industrial purpose. The foundation of our own Royal Society in the seventeenth 

century, the first institution of its kind in the world, marked the opening of a great age 

of scientific discovery in Britain. Stimulated in part by the writings of the eloquent 

and far-sighted Francis Bacon, a man who certainly would have approved of the 

modern industrial technologist, the New Philosophers, as these seventeenth-century 

scientists called themselves, revolted against the old dependence on received authority 

and accepted tradition, and turned, instead, to the testimony of experiment, in which 

they felt science had to begin. Above all, their work illustrated the power of the 

scientific method as a formula for discovery, with its steps of slow and patient 

observation, experiment, comparison, hypothesis, confirmatory demonstration and 

comprehending theory. In short, they, and their immediate predecessors, were 

responsible for the discovery of the way to make discoveries.  

 

 

An Example from Germany  
In the succeeding centuries Britain developed not only as a leader in pure science but 

also as a pioneer of invention and manufacture. But, in the main, these two activities 

of science and industry were never really married—except, that is, in the case of the 

newer industries which were themselves founded on science. It needed the example of 

our competitors, and especially of Germany—who even by the beginning of this 

century, had developed a powerful scheme of technological education of university 
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standard—it needed the example of others as well as the experience of two world 

wars completely to convince both government and industry that applied science is an 

essential ingredient of economic security.  

 

Another curious characteristic of the British has been this: while earning our living by 

trade and manufacture in the past, we have at the same time affected a certain disdain 

for the useful and the practical. You will all remember, in your reading of Victorian 

novels, how characters who earned their living by trade or manufacture were often 

considered to be of inferior social status. When Miss Jessie Brown, at the evening 

party in Mrs. Gaskell’s Cranford, started to reveal that her uncle kept a shop in 

Edinburgh, Miss Jenkyns tried to drown the confession with a loud cough. When Miss 

Brown innocently persisted that her uncle really could supply the Shetland wool 

required, Miss Jenkyns—to take the taste of this out of everybody’s mouth and the 

sound of it out of everybody’s ears—proposed that they had better have some music.  

 

We can smile indulgently at what we may now think is an outmoded form of 

snobbishness. Yet vestiges of this kind of attitude are still with us today. Some 

academic extremists would deny technology or applied science any place at all in our 

university curricula. They say that technology is a vocational subject, and that a 

university should not be concerned with the teaching of techniques and training for a 

profession. But it always seems to me rather late in the day to attempt to deny 

technologies a place in universities when we have had medical faculties for centuries; 

for medicine is surely a technology, a vocational technology, if ever there was one. 

We should hardly choose to have as our family doctor someone who has no medical 

degree—who has not had a vocational training in clinical techniques as well as 

physiological theories: in short, in the craft as well as the science of medicine.  

My own view, then, is this: to regard doing anything useful as a lapse from good taste 

is certainly not an attitude we should approve, any more than it is an attitude we can 

afford, particularly at this moment in our national history.- I would add that it is little 

use strengthening and expanding our university departments for teaching and research 

in the applied sciences, as we are all occupied in doing at the present rime, if such 

work is going to be regarded as a second-rate activity. In the field of education we 

cannot allow ourselves to be betrayed into discriminations of this kind. There is more 

than one route to intellectual salvation.  

 

 

Thinking that has its Outcome in Action  
For the applied scientist, certainly no less than for the pure scientist, his work can be 

an intellectual adventure. I would characterise it as involving the kind of thinking that 

has its outcome in action—not merely in more thinking. This is not only a useful and 

personally satisfying thing, but it has a kind of moral value. This becomes clearer 

when one looks at the technologist from the standpoint of the wider circle of mankind. 

I think of him as a man whose thoughts find their issue in purposeful achievement; 

and who maintains a kind of equilibrium in life. The nearest analogy I can find is to 

those men of action in the stories of Conrad and Kipling who are presented to us so 

clearly as touchstones of moral sanity in a disordered world. In short it is as a creative 

individual, who has found a happy mean between thought and action, that I would 

especially honour the applied scientist.  
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It must, for example, have been an enviable and rewarding experience to have been 

associated in ‘any way with the design of either of those two great engineering 

projects whose completion for service has been prominent domestic news of recent 

months. I refer to the transatlantic telephone cable linking Britain with North 

America, and the Calder Hall nuclear power station which is now augmenting our 

national service of electricity. You will all be aware that Britain, Canada, and the 

U.S.A. have recently co—operated in achieving the courageous—nay, audacious  

—feat of laying two telephone cables on the bed of the Atlantic: cables which will 

carry thirty-five conversations at once. The audibility of the travelling messages in 

each cable is maintained by a succession of increments of strength, delivered every 

forty miles or so, by thermionic amplifiers operating within the cable itself. The 

success of this scheme, which has been founded on years of research and testing, will 

depend on thousands of electrical components, valves and condensers, continuing to 

operate during the next twenty years or more.  

 

Yet you may wonder why it was necessary to go to such lengths as laying cables on 

the bed of the Atlantic when the world appears so easily bridged by radio. I can 

remember how. nearly a quarter of a century ago, I stumbled on the particular defect 

in long-distance communication which these new submarine cables have been 

designed completely to remove. This was during the second International Polar Year 

when I was a member of a British expedition studying radio wave reflections from the 

ionosphere in north Norway. It happened to be my turn of all-night duty at the 

receiver one night in August 1932. At first, reception conditions were normal, the 

ionospheric reflections being strong and distinct. Then suddenly, about ten o’clock at 

night, the reflections vanished and everything seemed to go dead. I was naturally 

greatly perturbed, feeling perhaps that my apparatus—or myself—was at fault. I tried 

the whole range of wave-lengths available, but still found the ionosphere 

unresponsive; and it remained so throughout the night. The following morning a 

Norwegian assistant said to me: ‘I think we should have seen the northern lights last 

night if it had been winter’; and he drew my attention to a magnetic record which I 

remember was still wet from the dark-room. This record showed that a magnetic 

storm had broken out at the time I bad experienced the radio curtain of silence. Since 

that rime the frequent incidence of these ‘polar blackouts’, as they are called, has been 

found to be characteristic of radio conditions in high latitudes and has rendered our 

radio communication with North America fitful and uncertain. That is why we need 

the transatlantic telephone cable.  

 

My second example, the Calder Hall station, is the world’s first electric generating 

station of normal size operated by a nuclear furnace instead of by a furnace burning 

coal or oil. Like the domestic furnaces with which we are familiar, the nuclear furnace 

also tends to get choked with its own ash. But the nuclear ash happens to be precious, 

because it contains plutonium; and some pretty feats of chemical engineering have 

had to be achieved to extract it from the fuel rods effectively and safely. The 

plutonium is valuable because it can itself be used as a nuclear fuel or, if we so wish, 

as the material of a nuclear bomb.  

 

The Calder Hall nuclear furnace is undoubtedly a monumental feat of technology. But 

the industrial firms who have constructed it have only been able to do so because of 

the outstanding progress of the scientists and engineers of the United Kingdom 

Atomic Energy Authority, at Harwell and Risley. We must remember this: although 
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there was co-operation between British and American nuclear scientists in work 

carried out in the U.S.A. during the war, the operation of the McMahon Act has, until 

recently, denied us the benefit of American experience. All praise, then, to the British 

workers, and notably to our nuclear engineers at Risley who have employed the basic 

data of the Harwell scientists in designing nuclear power stations which industry can 

build for operational use.  

 

As an industrial nation we have a necessary interest in nuclear fuels; and, with our 

difficult coal situation, we have had more urgent reason than other countries for 

pressing on with the development of their use. We have a similar special interest in 

mechanisation and also in automation—the latter being merely a new word for an old 

subject. Here again science can help us. Britain is not sufficiently well endowed with 

raw materials to be able to export them. So our export task, as I see it, is that of selling 

embodied skill and knowledge—embodied, that is, in the material goods we sell 

abroad. Also, with our limited resources in manpower, our prosperity lies in 

improving our productivity. We must see if we can work more effectively—that is, to 

better purpose. One of the ways to increase productivity is undoubtedly to increase 

our use of machine-power, in support of our manpower. And machines need a supply 

of energy to drive them; many need that most flexible form of energy, electric power. 

Largely owing to our industrial development, it has been estimated that, in twenty 

years’ time, we shall be needing between two to three times as much electric power 

station capacity as we have at present.  

 

It is a great pity that, somehow or other, many people have got the impression that the 

use of nuclear energy will develop so swiftly that we need not worry about our other 

fuel supplies in the future. But nothing could be further from the true nature of the 

situation. We shall need all the coal we can get for many years to come. Indeed, even 

at present, we should be making one of our objectives the more efficient use of the 

coal we already burn. To achieve this does not need any scientific research; the basic 

knowledge is there already. Perhaps the task of the fuel technologist, in tracking down 

the various routes by which we waste heat in our factories, may sound a rather 

unspectacular occupation. Yet, by acting on his prescriptions, many enlightened firms 

have effected significant reductions in their coal consumptions. If the whole of 

industry followed suit it has been estimated that we could save as much as 10,000,000 

tons of coal a year. Altogether, that is more than nuclear fuel is likely to save us in the 

next ten years.  

 

 

Getting Our Perspective Right  
A recent government pronouncement has stressed how a shortage of scientific 

manpower continues to be a feature of the post-war scene. I shall therefore be talking 

about the subject of science and education in a later lecture. But, meanwhile, I must 

emphasise how a particular group of physical sciences—mathematics, physics, and 

chemistry—constitute a large area of the theoretical basis of industrial technology, a 

matter of cardinal national importance. The industrial technologist has to invoke 

assistance from time to time from other physical sciences and also from the biological 

sciences; but, so far as our manufacturing industries are in question, we are more 

concerned with practical applications of mathematics, physics, and chemistry than 

with anything else. I put things in this way so that we may get our perspective right 

from the start. If therefore we want to encourage a greater technological contribution 
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to our processes of manufacture, one of our principal needs is for more teachers to 

teach more students in the basic sciences of mathematics, physics, and chemistry and 

their practical applications. Education of all kinds is clearly a matter of national 

concern and government responsibility.  

 

We can devise the most elaborate educational apparatus for training our young 

scientists, but we have still got to engage the interest of these young folk in scientific 

careers. Happily there is no direction in these matters, so our national need will not be 

met until more young people elect to devote their working lives to science. Other 

things being equal, the best scientist is made out of someone who wants to be a 

scientist.  

 

In future lectures I shall be talking about the work of scientists, both pure and applied, 

under the three main headings of university science) government science, and 

industrial science; though my next lecture will be devoted to the scientific lessons we 

can draw from our experience in the second world war. I think, therefore, I shall be 

getting the setting of my subject right by telling you that the people whose activities I 

am going to discuss represent today less than one per cent. of our working population. 

They are rather uncommon folk, judged from the standpoint of numbers; though in 

other respects they are not uncommon, being subject to human frailties and individual 

limitations like the rest of mankind.  

 

But the scientist is usually a specialist, though I may add that many scientists are 

much else besides. I speak as a champion of specialisation, for it seems to me that it is 

only by a large measure of specialisation that a man may realise his opportunity of 

employing all his skill, and concentrating all his resources, on a rewarding piece of 

work—whether one thinks of a scientist in his laboratory, or an artist facing his 

canvas, or a colonial administrator facing the problems of an undeveloped piece of 

territory. And scientists are particularly fortunate in the subjects in which they 

specialise, for they are mostly subjects which can be seen, and felt, to be in a rapid 

state of development. This is not the case in certain other subjects, including some of 

the liberal arts and the humanities, in which development cannot be seen taking place 

today iii the same way, or in which modern practice is in a state of decay and cannot 

measure up against the achievements of the past. The scientist inevitably benefits 

from the rapid advances of his subject. As a result, he has a conviction about the value 

of his work, which means that he finds it a satisfying and exciting thing to do. A 

bored scientist is a very rare bird.  

 

However, the most important feature of this extension of scientific knowledge, for 

scientist and layman alike, is that it correspondingly increases the area of moral 

choice between good and evil. But we must not hold science back on that account. To 

hold back and so evade the issues it might raise would seem both cowardly and 

ungrateful. Moreover, science offers wider horizons of the mind as well as more 

material benefits for the body, so long, that is, as we respect it for its spirit as well as 

for its power. To adventure on it would seem to be a duty. 

 

 


