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In contrast to my last lecture on ‘Science for its Own Sake’, I am going to consider in 

this one and the next applied science— science for practical use. Scientific 

investigation of this kind is carried out both in government establishments and in the 

works of industrial firms. In this lecture I am going to deal with government; in the 

next one with science in industry. I have already explained that it is largely by way of 

government money that pure science can flourish in our universities. But the 

Government is also, and more directly, responsible for a great deal of applied science 

carried out by its own Scientific Civil Service or by research agencies receiving 

government funds. The first thing we must try to understand is why the Government 

supports practical science in this way. One reason is that the Government needs the 

new results its scientists obtain to assist it in the discharge of its own responsibilities.  

Another thing is that the Government needs to have available a body of experts it  

can call on, from time to time, to give scientific answers to scientific questions. Also  

the Government has felt the need, at any rate in the past, to stimulate industry by 

example as well as by precept: though I should add that, in the last connection, the 

subjects chosen for scientific enquiry in government research stations have usually 

been those likely to benefit industry as a whole rather than individual firms.  

 

The Government’s own need of the practical results of science is perhaps best seen in 

the case of defence research in weapon development and design, where the 

Government is the sole ‘user’. Work of this kind must proceed to a large extent in 

secret; otherwise it would lose much of its value. Fortunately, there are many 

scientists, men and women, who are prepared to devote their careers to such work, 

even in peace-time. I am a great admirer of this particular group of government 

scientists for, in helping to maintain the nation in safety—safety from aggression—

they are largely obliged to forgo the publication of their results for everyone to see. In 

this way they are apt to forfeit what a scientist appreciates highly: the recognition and 

esteem of the scientific world.  

 

The practical use of nuclear energy is another branch of science which has been 

developed under government control, for here both the defence and civil interests are 

intimately associated. During the last ten years, successive British Governments have 

encouraged in every way possible research and development in this field. No one can 

say that nuclear investigation has suffered from malnutrition, either in men or 

materials. Last year the atomic energy vote was £51,000,000, a major item of 

government expenditure on research. The many progress reports issued by the Atomic 

Energy Authority have shown everyone the great advances that have been made. It is 

true that our intense concentration on nuclear energy has reduced the attention we 

have been able to give to other things, our manpower being limited. No one can doubt 

that the emphasis has been right.  
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But a modern government has other responsibilities than that of ensuring that its 

defence services have up-to-date equipment. Nowadays we expect it to try to ensure 

wont, health, homes, and food for all of us. In discharging these civil responsibilities, 

scientific issues of all kinds are constantly arising on which the administration 

requires both information and guidance. It might, for example, be some question of 

the efficiency of domestic fires for new houses, or some question of human safety in 

mines or on the roads. In addition, as I shall explain later, there is a large and 

important field of scientific research of general interest to industry as a whole, which 

must be regarded as a national responsibility.  

 

Let us glance quickly at the history of the way the state has come to take part in 

scientific activity. The first state-supported institution was the Royal Greenwich 

Observatory, founded in the time of Charles II ‘for the use of his seamen’ to improve 

navigation. This was followed by the Geological Survey, the first national institution 

of its kind in the world, and the Meteorological Office, this time ‘for the safeguarding 

of seamen’. The first expression of official support for industry was the founding of 

the National Physical Laboratory at Teddington. This famous institution has provided 

a centralised service to industry for the testing of instruments and materials; and it has 

also carried out a series of long- range researches on matters likely to have industrial 

applications. The Laboratory’s certificate of accuracy appears on clinical 

thermometers bought in chemists’ shops. The N.P.L. was followed by the 

Development Commission, this time to help British agriculture and rural industries. 

Then came the Medical Research Committee, a body attached to the organisation set 

up to administer the original National Health Insurance-Scheme.  

 

However, in the early part of this century, statesmen of imagination like Lord Balfour 

and Lord Haldane gave a good deal of thought to the manner in which science should 

be organised as part of the machinery of government. The kind of question discussed 

can be stated simply: should the Government’s scientific research be carried out in 

central, and independent, research departments, or should each department of the 

Government carry out for itself the research appropriate to its own needs? To 

concentrate research for a number of departments in one place seemed likely to avoid 

duplication. But perhaps the greatest advantage of having a central scientific 

organisation was that it made sure that the research would be carried out 

independently and under no suspicion of being subject to any administrative pressure. 

It was felt that if a civil department carried out its own research it might be tempted to 

keep quiet about the results if they happened to be in conflict with its own policies. A 

transport department that had just approved the surfacing of roads with wooden 

blocks might, for example, be disinclined to admit that some of its later researches 

had shown wooden blocks to cause skidding.  

 

It must have been ideas of this kind that led to the establishment of the Department of 

Scientific and Industrial Research as a separate and independent government 

department in 1916, under the Lord President of the Council. Moreover, in 1920, 

when the Medical Research Council replaced the old Medical Research Committee, 

the new body was not made part of the Ministry of Health, but again was placed under 

the control of the Lord President of the Council. In the same way the responsibility for 

the Agricultural Research Council, founded in 1931, was assigned to the same senior 

Minister and not to the Minister of Agriculture.  
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I have described the doctrines which were generally accepted in Whitehall when I 

joined the staff of the Department of Scientific and Industrial Research before the 

war. They were undoubtedly doctrines of purism. Science with a view to civil 

applications was to be pursued independently. But, equally, the autonomy of a 

possible ‘user’ department was to be respected. In other words, the ‘provider’ of 

science had done his duty when he had ‘provided’; while the ‘user’ alone decided 

whether he should ‘ use’ or not. However, it was becoming clear to those of us who 

were anxious to- see science more rapidly applied that there was a missing element in 

communications. The potential ‘user’ departments were often not well qualified to 

judge when scientific advice could be helpful, nor always able to appreciate its value 

when it had been given.  

 

I remember once expressing the view, when giving evidence before a House of 

Commons Committee, that these potential ‘user’ departments did need scientists of 

their own—people who could identify the problems on which science could help and 

also advise on its application. War-time experience strongly underlined needs of  

this kind, and it was not long before many departments had appointed their own 

scientific advisers. In the last financial year the Government spent about 

£250,000,000 on research, the two most expensive items being nuclear  

research and aircraft development. Among the smaller items, we spend well over 

£1,000,000 a year on colonial research—on such things as new uses for colonial 

products and problems of pest control.  

 

I have already mentioned defence research. This is mainly the province of the 

Admiralty and the Ministry of Supply. It is unfortunate that we have to devote so 

much effort to improving methods of destruction; but scientific effort is never 

completely wasted. I need only mention the subjects of radar, jet propulsion, 

computers, gas turbines, and nuclear energy to illustrate that swords can be 

ploughshares, too. But defence research provides other benefits not so obvious, for 

improved measurement techniques or new materials are equally important in war and 

peace. It is sometimes possible for a Ministry of Supply establishment, for example, 

to apply resources to peace-time work which are available nowhere else, as the work 

done by the Royal Air- craft Establishment during the Comet II investigations 

showed.  

 

However, I propose to devote the rest of this lecture to some examples of what I have 

called Government Civil Science: science which bears directly on our lives, our 

homes, our jobs. The Medical Research Council’s responsibilities arc wide: they 

cover both the investigation of illness and the maintenance of health and efficiency. 

The Council’s researches range from practical matters like the investigation of 

epidemics and the design of deaf-aids to severely scientific work on the chemical 

mechanisms of life. Two recent activities of the Medical Research Council are the 

control of the safety of polio vaccine, and work on the danger of atomic radiations to 

human beings.  

 

When we come to agriculture we come to a large and important national industry. But 

it is an industry chiefly made up of many small firms—there are 300,000 farmers in 

Britain. That is why the Government takes responsibility for its scientific research. 

For that purpose there are as many as 1,500 scientists working in special research 

institutes and in university departments all over the country, under the guidance of the 
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Agriculture Research Council. These men and women are attacking a wide range of 

problems, from the study of the viruses which attack our crops and stock to the design 

of a new machine for clearing ditches. Sometimes it may be a simple everyday 

problem—to find out whether a break in the regular feeding of pigs at the weekend,  

when the pigman wants his half-day off, will affect the rate of growth of the pigs; or it 

may be a highly scientific study of the passage of phosphorus from a fertiliser to the 

soil, then to the plant and then to the animal (using radio-active phosphorus as a tracer 

element). But, as elsewhere, passing on new knowledge to the user is vitally 

important; and there is an extensive advisory service to ensure that scientific advice 

reaches the industrial unit, the farm itself—and in a language the farmer can 

appreciate.  

 

I now turn to the largest civil research organisation of the state, the Department of 

Scientific and Industrial Research—more generally known as the D.S.I.R. This 

Department does three things. It assists other people to do research; it does research 

itself; and it makes available to industry the vast amount of scientific information 

which already exists, at home and abroad. To support research outside its own 

borders, the Department gives grants to individual research workers in universities; it 

also assists, with maintenance allowances, the young graduates who want to become 

research workers. As for industry, the Department has operative spirit both in industry 

and the Department. Great Britain is a unique in haring developed the cooperative 

research associations as a characteristic feature of our industrial scene. There are now 

forty-six of these associations, each serving its own industry, and receiving state 

support through the Department. But since these research associations are governed 

by the industries themselves, I shall be saying more about their activities in my next 

lecture on ‘Science in Industry’.  

 

The research work of the D.S.I.R. is extremely varied, but we can conveniently divide 

it into two types. There is the scientific work of longer range character, likely to 

improve our basic knowledge of matters of industrial importance such as corrosion, 

lubrication, and the properties and behaviour of materials. There is also the more  

applied work on direct matters of national importance, such as building, road safety, 

fuel economy, the preservation of food, and so on.  

 

I want to illustrate both types of the Department’s work. Some years ago, two of the 

Department’s chemists— quite young men—made the far-reaching discovery that 

synthetic resins could be used to extract, one at a time, certain chemical elements out 

of solutions. We require to do this, for example, in softening water or in making sea 

water drinkable. Let us take the second example—that of taking the salt (the sodium 

chloride) out of salt water. By passing the salt water through one of these resins in 

powdered form, the sodium can be extracted, while, by passing it through another, the 

chlorine can be taken out, leaving pure water. You can mix the two resins and extract 

the salt from the solution in what seems like one operation, though in fact it proceeds 

in the two stages. The types of synthetic resin which have these remarkable properties 

are now manufactured all over the world. Further research on the subject is going on 

in many countries. They have long been used for water softening and for providing 

drinkable water for shipwrecked persons. More recently they have been used in 

mining operations—in the recovery of gold and uranium from low-grade ores. I must 

add that, although the start of all this was a British discovery, ha practical significance 
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was at first more quickly appreciated in the United States and Germany than in this 

country.  

 

One of the central tasks of the D.S.I.R. is to provide all the radio services of the 

country with forecasts—forecasts of the best wavelengths for use in long-distance 

short-wave communication. For this purpose the staff of the radio research station of 

the Department collect scientific information from all over the world about the 

electrical state of the upper atmosphere. With their own observations, and their 

knowledge of the way radio waves travel, they can then predict what I may call the 

radio weather at great heights, some time in advance. I have been looking into this 

subject myself recently, and make out that the people in the U.S.A. who have been 

trying to receive British television direct will have their best chance of success if they 

try again next February.  

 

Take now another industry largely made up of small firms—the building industry. 

The Department’s building research station does research on its behalf at the national 

level—on building materials and methods of building construction. A few years ago 

the staff of this station tried to find out if mechanisation could help in the building of 

ordinary two-storey houses. They concluded that the first mechanical need in work of 

this kind was a simple one—a machine that would lift materials, not only up and 

down, but also horizontally. For this purpose they imported a type of tower-crane 

from the Continent— there was none in this country—and, in a pilot trial, were able 

to demonstrate that by means of it the time taken to build a house could be reduced by 

1,000 man-hours. There are now more than 200 of these tower-cranes in use in this 

country and firms here are now making them.  

 

Let me mention another type of problem examined by the building research station, 

this time a national problem of making some use of embarrassing waste material. 

Electric power stations rid themselves of their waste heat by means of cooling towers, 

but they have also a problem in getting rid of the ash from their boilers. The older 

types of power station boiler use lumps of coal as fuel and their ash becomes fused as 

clinker, which can be used in making concrete. But, in the newer type of power 

station furnace, a mixture of finely powdered coal and air is burnt as fuel, so that the 

ash itself comes out in powdered form. It looks like cement and is called ‘fly ash’ 

because, when it is dry, it is easily blown about. Over 2,000,000 tons of fly ash are 

produced each year, so the problem of getting rid of it has been troubling the Central 

Electricity Authority for a long time. The problem was passed to the building research 

station a few years ago, and the result has been rewarding. The station first found that 

the ash had a chemical composition similar to that of burnt brick and this has led it to 

experiment with adding fly ash to the day used for brick-making. It has been found 

that bricks of acceptable quality can be made with as much as 85 per cent. of fly ash, 

and only 15 per cent, of clay in their composition.  

 

Another subject of research at the national level is road safety. This is the province of 

the road research laboratory of the D.S.I.R. Let me mention one or two aspects of 

their work—taking first the investigation of skidding. Obviously this depends on the 

slipperiness of the road. But the scientist wants to be able to assess, in numerical 

terms, the slipperiness of particular stretches of road, before skidding accidents tell 

him that something is wrong. For this purpose the D.S.I.R. scientists have used a 

motor-car with a fifth wheel—independently sprung— touching the ground and set at 
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an angle to the direction of travel. The sideways force exerted on the wheel by the 

road, tending to bring it back into line, is measured and gives a numerical estimate of 

the skidding resistance of the surface for the particular tyre and car speed used.  

 

The outcome of these researches has led to important road safety improvements. The 

resurfacing of stretches of roads which are discovered to have a low skidding 

resistance has been found to reduce the number of skidding accidents by as much as 

70 to 100 per cent. The cost of resurfacing a dangerous stretch of road is, in fact, often 

less than the material cost of a single accident. 

 

Some aspects of road safety require only observation and statistical study. Take the 

problem of getting pedestrians safely across the road. By counting the number of 

pedestrians crossing the roads at various places and the accidents occurring at those 

places, three important results have been obtained. First, it is safer to cross at a zebra 

crossing than at most other points on the road surface; and, second, it is safer still to 

cross at a traffic light. It has also been found that, where there are many pedestrians, 

the delay to motor-cars is less at traffic lights than at zebra crossings. The statistics of 

the way people use overhead bridges or subways for crossing the road show, 

mathematically, much the result we should expect. The pedestrian seems to weigh up 

in his mind the extra time it will take him to use such a facility, and the greater that 

time the less he uses it. These may sound simple results, but if we can make use of 

them in practice we can save lives.  

 

I mentioned at the beginning of this lecture how science is coming more and more to 

influence govern- merit policy and official regulations. Some scientists, however, are 

inclined to be a little impatient about what they consider- to be the slow rate at which 

science influences these official decisions. They are inclined to think matters would 

be improved if, in the application of any scientific discovery, the discoverer himself 

had some say in its administration. Such people often forget that any administrative 

decision must take account not only of science but also of economics; it must also 

have regard to the customs, the preferences, and even the prejudices, of the people 

who are affected by it. (Some of you will remember how John Jorrocks, in the novel 

Hillingdon Hall, when addressing his fellow farmers on the merits of ‘-nitrate of 

sober’, declared ‘science is the ticket. Everything now should be done by science’. 

But that is going too far.) Science can provide only part of the basis of government 

policy.  

 

 

 

 


