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In 1997 the centenary of the discovery of the electron was celebrated in 
numerous lectures, exhibitions, and publications. These events commem
orated the outcome of an experiment described in a standard physics text 
in the following terms. 

'In 1897 J. J. Thomson, working at the Cavendish Laboratory in Cambridge, measured 
the ratio of the charge e of the electron to its mass m by observing its deflection in com
bined electric and magnetic fields. The discovery of the electron is usually said to date 
from this historic experiment... , 'I 

For the physics community the celebrations commemorated an impor
tant episode the history of their discipline. For not only did Thomson 
and his colleagues represent the first generation of professional physicists, 
their work on X-rays, radioactivity, and the electron led to remarkable 
breakthroughs in understanding the internal working of atoms. In turn 
understanding the atom provided a new basis for research in many areas 
of physics. This new knowledge about the atom, quantum mechanics, 
and its practical outcomes, from electronic devices to nuclear weapons, 
changed the course of human history.2 Consequently, the celebrations 
marking the discovery of the electron were opportunities for physicists to 
draw the attention of a wide audience to the benefits (but usually not to 
the disbenefits), of their work. In fact, accounts of the electron centenary 
reached a wide audience through mass media such as radio and 
television, and their newer electronic incarnations, whose operation 
depends on manipulating electrons. 

Why should J. J. Thomson's experiment be singled out? To answer this 
question we shall consider the first public presentation of the account 
that Thomson discovered the electron in the course of a particular exper
iment in 1897. The occasion was the British Empire Exhibition held at 
Wembley, near London, in 1924-5 when the Exhibition of Pure Science 
displayed a cathode ray tube Thomson had used in his 1897 experi
ments. It was described as the 

'Apparatus by which the existence of electrons was detected and rheir mass and velocity 
measured.'3 

While this claim was in accord with the views of professional scientists, 
it was also shaped by the circumstances of public exhibition in Britain in 
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the 1920s. We therefore have an example of how the technical discourse 
of scientists and the public's understanding of science are linked. In this 
case, not only was the public's understanding of science informed by 
scientific discourse, public attitudes to science influenced the technical 
discourse of scientists. 4 We will argue that the electron and sub-atomic 
physics were presented as pure science, not just because this was the 
view held by physicists about the technical content, but also as a conse
quence of two other factors. The first was the need by a growing com
munity of professional physicists to draw public attention to their work; 
the second was the development of a space for science in British public 
life. s 

Physics-a New Discipline 
In Britain relationships among physicists, government, and public altered 
as physics became an established academic discipline from the mid
nineteenth century. To encourage teaching and research in physics there 
were new institutions, such as the first university laboratories for research 
and teaching physics, and the Physical Society of London. Furthermore, 
a new journal, Nature, and the South Kensington Museum brought 
developments in physics to the notice of wider audiences.6 

J. J. Thomson's own career illustrates the developments both in 
teaching and in research. He was a modern in that he was Professor of 
Experimental Physics and head of the Cavendish Laboratory, established 
by James Clerk Maxwell in Cambridge in the early 1870s. But Thomson 
was also Professor of Natural Philosophy at the older Royal Institution 
where his work followed the pattern established early in the nineteenth 
century by practitioners such as Faraday. There Thomson lectured to a 
largely lay audience who also acted as patrons of scientific research insofar 
as they paid for assistants to help Thomson with his research.? Later, 
when a wider audience of taxpayers came to provide the resources for 
scientific research, government agencies rather than individual researchers 
increasingly set the priorities. For example, the founding of the National 
Physical Laboratory in Britain around 1900 provided a new home for the 
important work of precision measurement. Consequently, physicists 
working in university physics laboratories could devote themselves to 
more speculative researches.8 

For those caught up in the changes in physics around 1900, it was an 
exciting time. By comparison, physics research in the proceeding period 
seemed dull and pedestrian. In the introduction to his book on X rays 
first published in 1914 G. W C. Kaye wrote 

'In the early nineties, it was not infrequently maintained that the science of physics had put 
its house in complete order, and that any future advances would only be along the lines of 
precision measurement. Such pessimism has been utterly confounded by a sequence of dis

· '9coveries since 1895 unparalleled in their fundamenta I nature an d promise. 
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According to the historian Badash, only a small minority of physicists in 
the late 19th century held the view that physics was 'complete'. 
Nevertheless many of the next generation of physicists shared Kaye's 
vision. 10 Why should this happen? Why did some physicists in the early 
20th century underestimate the ambitions of their predecessors? By 
adopting this opinion later workers would, in effect, magnify their own 
achievements. But apart from such considerations of personal ambition, 
they took this view of their predecessors because their own perceptions of 
their subject and themselves as physicists had changed. 

In order to describe these changes, let us compare two exhibitions; the 
Exhibition of Pure Science at the British Empire Exhibition mentioned 
already and an earlier exhibition, the Special Loan Collection of 
Scientific Apparatus held at South Kensington, London, in 1876. 

Exhibitions 
The British Empire Exhibition held at Wembley in 1924-5 was one of a 
series of exhibitions in Britain inaugurated by the Great Exhibition of 
1851. The emphasis in 1851 was on contemporary industry. Although 
modern scientific instruments were displayed they were presented as 
products of industry rather than being an illustration of current scientific 
research. 11 Soon afterwards, the Department of Science and Art and then 
the South Kensington Museum, were set up to promote the useful arts 
more systematically. However, the South Kensington Museum did not 
promote science and technology as effectively as some had hoped. 12 To 
encourage the Museum to develop in this direction, the Devonshire 
Commission stepped in. This Commission had set out in the 1870s to 
examine many aspects of scientific and technical education in Britain. Its 
chair, the Duke of Devonshire, was then Vice-Chancellor of the 
University of Cambridge and had personally funded the building 
the Cavendish Laboratory. Its secretary was Norman Lockyer, editor of 
the recently-founded journal, Nature. 13 In their fourth report the com
missioners recommended the establishment of a collection of physical 
and mechanical instruments. 14 

Special Loan Exhibition of 1876 
The Commission's proposal came to fruition in 1876 with the mounting 
of the Special Loan Exhibition of Scientific Apparatus at the South 
Kensington Museum. Its catalogue explained the putpose of the 
exhibition. 

'Their Lordships stated their conviction that the development of the Educational, and 
certain other Departments of the South Kensington Museum, and their enlargement 
into a Museum somewhat of the nature of the Conservatoire des Arts et Metiers in Paris 
and other similar institutions on the Continent, would tend to the advancement of 
science, and be of great service to the industrial progress of this country.'15 
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However, in order to achieve this aim, the Special Loan Exhibition had to 
have a radically different structure from that of contemporary industrial 
exhibitions. 16 The Catalogue explained some of the differences: 

'In International Exhibitions a certain amount of space is allotted to each country. These 
spaces are then divided by the commissioners of each country among its exhibitions, 
who display their objects ... as they consider the most advantageous .... the Exhibitions 
appeal naturally, more or less exclusively, to the industrial or trade-producing interests of 
those countries. 

This was not the idea of the proposed Loan Collection at South Kensington. For that 
collection it was desired to obtain not only apparatus and objects from manufacturers, 
but also objects of historic interest from museums and private cabinets, where they are 
treasured as sacred relics, as well as apparatus in present use in the laboratories of 
professors.... all objects .,. were to be handed over absolutely to the custody of the 
Science and Art Department for exhibition; the arrangement being not by countries but 
strictly according to the general classification.'!? 

Thus the Loan Collection included historical material and arranged the 
objects in gtoups according to subject, not by country of origin. In due 
course eleven different countries provided some 4,600 exhibits, ranging 
from the famous Magdeburg hemispheres and air pump used by Otto 
von Guericke to over fifty different designs of barometer. These were 
arranged under twenty-one subject headings including Arithmetic, 
Geometry, Molecular Physics, Electricity, and Chemistry.18 Historical 
instruments were used to illustrate the development of different types of 
scientific instruments. In effect these instruments were used to create a 
history for science, this history being seen primarily in terms of technical 
progress rather than physical theories. 

The arrangement of the scientific instruments at the Special Loan 
Collection was by subject which helped to facilitate international com
parisons. This was an explicit policy of the organisers. The catalogue 
explained their reasoning. 

'It had been the intention from the first to give the Loan Collection an international 
character, so as to afford men of science and those interested in education an opportu
nity of seeing what was being done by other countries than their own in the production 
of apparatus, both for research and for instruction-an opportunity which it was hoped 
would be of advantage also to the makers of instruments. '20 

Their plan was to display instruments for teaching, research, and indus
trial use from several countries; the audience was to be an increasingly 
significant group of specialists including teachers, researchers, and instru
ment makersY By encouraging comparisons regarding government 
support of science the organisers hoped to influence the British govern
ment to increase its funding for science and to develop a science 
museum.22 But these plans took some years to come to fruition. 

To sum up, the 1876 Special Loan Collection of Scient.ific .Apparatus 
displayed a broad range of scientific instruments and said little about 
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Figure 1. Magdeburg 
hemispherestom 1876 
exhibition. I 

scientific ideas and theories. It was firmly international in coverage and 
illustrated how science had developed over centuries as the result of inter
national exchange. All these characteristics are in marked contrast to the 
later Exhibition of Pure Science at the British Empire Exhibition. 

1924 British Empire Exhibition 
By the late 19th century the usual pattern for international exhibitions 
was to concentrate on the industry of the nation holding the exhibition, 
and on the life and products of that nation's colonies. 23 The British 
Empire Exhibition of 1924 proved no exception, with a dazzling range of 
industrial and colonial exhibits. The Palaces of Engineering and Industry 
showed the products from a wide range of British firms. Dominions from 
India to Sierra Leone displayed their produce. The exhibition was not 
short of spectacle: historical naval battles were re-enacted, and the newly 
discovered Tutankamen's tomb was reproduced. The Ford Motor 
Company assembled cars and a full-scale coal mine was built under the 
site. The Board of Education showed a working illustration of the Sun 
trying, in vain, to set on the British Empire. 24 The Canadian Pavilion 
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Map ofthe featured a model of the Prince ofWales and his horse made out of butter 
in a special refrigerated case. Altogether, some 17.5 million visitors saw 
the exhibition during the six months of 1924 it was open, on average a 
staggering 100 thousand visitors a day.25 

Many exhibits featured science and technology. The Palace of 
Engineering contained nine and a half acres of machinery from hundreds 
of engineering firms in a building 1000 feet long with 'no useless 
ornament'.26 Collectively, the engineers were optimistic about their 
future prospects. 

'For a hundred years there has not been such a need and such an opportuniry as 
Engineering offers to the world today. A hundred years ago the condition of Europe was not 
unlike what it is at the present time. There had been a great and devastating war, in which 
practically all the civilised nations were engaged. Commerce had been brought to a stand
still, finance dislocated, and industry, which had hardly yet begun in the form in which we 
know it was languishing. Some new impetus was required to give a fresh starr to the flow of 
industrial life. That impetus came from modern engineering, which took its rise about that 
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time. And it came from Great Britain. This country was the cradle of modern engineering. 
The greatest of the early pioneers came from here. In that world crisis of a hundred years 
ago, it is not too much to say that England (and Europe with her) was saved by her 
engineers. They are ready to come to our help again to-day. '27 

The beginning of modern engineering was coupled with recovery from a 
world crisis, with specific historical circumstances providing the con
ditions for a new profession to emerge. 

As for the work of scientists, in the Palace of Engineering, the British 
Engineers' Association provided space for an exhibition by the National 
Physical Laboratory. 

' ... of special interest to scientists, is the exhibit and demonstrations by the National 
Physical Laboratory, who have been granted by the Association a free gift of stand space, 
at a cost of £1 ,400, in recognition of the valuable services rendered by the Laboratory to 
the engineering industry.'28 

Nearby, the Palace of Industry housed displays of the companies of the 
chemical industry, which celebrated the work of chemists. A feature 
common to the exhibits mounted by chemists and engineers was the public 
acknowledgement of the importance of their work in wartime. 

Exhibition of Pure Science 
There was also a display of scientific instruments, the Exhibition of Pure 
Science that included Thomson's cathode ray tube. However, the circum
stances here differed markedly from the nearby Palaces of Engineering 
and Industry. Furthermore, the way Thomson's tube was presented also 
differed from the way objects were presented in the Special Loan 
Collection almost fifty years before. The remainder of this paper will 
consider how this context, the Exhibition of Pure Science at the British 
Empire Exhibition, shaped the account ofThomson's tube. 

This Exhibition of Pure Science was the first important public exhibi
tion dealing with subatomic physics. Even as it was being viewed, the 
construction of a new building for the Science Museum (delayed by the 
First World War) was nearing completion. A display on science was 
planned for the new accommodation, which was officially opened in 
1928. 

A committee of the Royal Society had organised the exhibition, which 
was housed in the Government Pavilion and paid for by the Department 
of Overseas Trade. The chair of the Royal Society British Empire 
Exhibition committee was the prominent scientist, F. E. Smith. 
Its members included eminent scientists and electrical engineers, such as 
Oliver Lodge, W. H. Bragg, Richard Glazebrook (Director of the 
National Physical Laboratory from 1900-19), Arthur Schuster, Napier 
Shaw (Director of the Meteorological Office), Campbell Swinton and 
Henry Lyons (Director of the Science Museum). 
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According to a draft for the guidebook, 

'This exhibition, which has been arranged by the Royal Society at the request of 
H.M. Government, is intended to illustrate, so far as the space available will permit, 
recent British research in the fundamental branches of pure science.'29 

As the exhibition was restricted to research currently carried out in 
Britain, only a selection of recent developments in science were covered. 
The core described the new understanding of the structure of the atom 
with many of the exhibits coming from the Cavendish Laboratory.30 The 
draft continues 

'By means of the instruments and apparatus used in the experiments, and by models, 
diagrams and photographs indicating the results, the work of Sir J J Thomson on 
cathode rays, leading to the discovery of the electron, of Sir Ernest Rutherford on the 
structure of the atom, of Sir William Bragg on crystal structure is illustrated; as well as 
recent work by many other distinguished scientists in the Physical, Engineering, 
Geophysical, Biological and other branches of science.'31 

But preparing an exhibition on these aspects of physics posed consider
able problems, for not only were individual electrons and atoms quite 
invisible, the details of atomic structure were unfamiliar to the public.32 

To overcome these hurdles, the exhibition organisers used a combination 
of original experimental equipment and working demonstrations. 

'In many cases the exhibits are shown by the scientific men actually engaged in the work, 
and are supplemented by instrument(s) loaned by some of the leading firms of scientific 
instrument makers. The majority of the exhibits are working demonstrations. Benches, 
fitted with gas, water and electricity are provided, and a staff of scientific assistants are in 
attendance throughout the exhibition.'33 

Although both the 1924 pure science exhibition and the Special Loan 
Collection of 1876 ostensibly dealt with science, there were important 
differences both in terms ofsubject matter and approach. The 1876 exhibi
tion displayed static groups of similar instruments (fifty barometers) used 
for a wide range ofpurposes in teaching, research, and industry. The results 
and knowledge obtained by experiment were only of secondary concern. By 
contrast, in 1924, the Exhibition of Pure Science had different priorities. 
The organisers set out to explain the results of recent research about the 
structure of the atom. This knowledge came solely from experiments carried 
out in university research laboratories using specially developed and unique 
instruments. Some of these instruments were shown working in the 1924 
exhibition to replicate actual experiments.34 

Furthermore, in 1924, the arrangement of the individual exhibits was 
according to physical principles. The first exhibit was a chart showing the 
different electromagnetic waves that acted as a key to the arrangement of 
the principal section of the physical exhibits.35 The next part of the 
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exhibit concerned 'The Atom.' Starting from the electron, the exhibition 
displayed a new subject, subatomic physics, a subject it portrayed as 'pure 
science,' the outcome of work by professional researchers working in 
university laboratories and partially funded by the government. 

Doubt and Uncertainty 
Today the experiment Thomson carried out ro measure the ratio of the 
charge, e, to the mass, m, of the electron, is regarded as the most 
significant part of his work on the electron. It is the aspect of Thomson's 
work most illustrated in textbooks.36 This view was first given public 
exposure at the British Empire ExhibitionY It had the virtue of sum
marising complex judgements about an individual's contribution.38 Thus 
the description used at the British Empire Exhibition gives credit to 
Thomson for his work at the Cavendish Laboratory in Cambridge 
(rather than the German physicists, Wiechert or Kauffmann, for 
example), thereby settling questions of personal, institutional, and 
national credit. It names the entity, the electron, provides it with an 
origin, thereby indirectly detailing properties such as its mass (much 
smaller than an atom) and electric charge (negative), and legitimates asso
ciated technical practices about how electrons are to be found (in cathode 
ray tubes containing gas at very low pressure).39 

Such accounts also are useful within science, providing a way to cope 
with doubt and uncertainty and conveniently to date and to classify 
change and discovery. Physicists acting collectively settled debates about 
the reality of the particle, and once its existence was generally accepted, 
sometime after the development of the Rutherford-Bohr atom of 
1911-13, a shorthand and retrospective account of the electron's origins 
becomes useful. Emphasising what is novel about the electron distin
guishes it from the earlier theoretical speculations of Stoney, for example. 
In addition, the account provides plausible and definite answers when the 
details are either debatable or cannot be recovered.40 The discovery 
account thus identifies a time, a place and particular people-providing 
the starting point for future commemorations. 

Artefact as Icon 
At the British Empire Exhibition, the electron, an invisible entity, and 
its history were made tangible through objects. As already mentioned 
J. J. Thomson exhibited his cathode ray tube described as the 

'Apparatus by which the existence of electrons was detected and their mass and velocity 
measured'41 

However, the history of this particular tube reveals how it became trans
formed into an icon. The diagram in Thomson's 1897 paper does not 
correspond exactly to this tube. Indeed, Thomson's paper makes clear 
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that he made use of several different tubes in his experiments, in order to 

experiment with cathodes made from different materials, for exampleY 
Before this particular tube was shown at Wembley, it had been dis

played at the Science Museum. 43 Information about how the tube was 
exhibited there comes from a letter written by the Secretary of the Royal 
Society British Empire Exhibition Committee in 1923. 

'On rhe card arrached co rhe appararus in (he Museum ir is described as being rhar used 
by Sir J. J. Thomson for rhe measuremenr of rhe velociry of rhe Carhode [rays] and of 
rhe rario m/e.'44 

Significantly, this account describes the tube as an instrument for making 
measurements on cathode rays. So as a result of this tube becoming a 
museum exhibit, it came to stand for a range of experiments and appara
tus. Furthermore, there is no explicit mention of the discovery of the 
electron. However, [he measurements made with the tube could then, in 
a separate step, be interpreted as demonstrating [he existence of the 
eleerron. 

Figure 4. Diagram 
from j. j. Thomson's 
paper showing his 
experiment to 
measure the ratio of 
the charge to mass of 
cathode rays. 
Courtesy Trustees of 
the Science Museum. 
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Thomson himself was not immune to this revising of the historical 
account. When he arranged borrow this tube for the British Empire 
Exhibition, he wrote to Colonel Henry Lyons, the Director of the 
Science Museum, 

'I have been asked to exhibir ar Wembley rhe appararus I used in my firsr experimenrs on 
rhe e1ecrron .,. described I believe as appararus for derermining rhe velociry and rhe 
value ofelm for carhode rays.'45 

So in 1924 Thomson viewed his earlier experiments as involving elec
trons (rather than 'corpuscles' as he called them for many years). 
Furthermore, he now stated the ratio as elm rather than in the inverse 
form, mle, he had used in his original paper and which had then been 
quoted in the label at the Science Museum. 

By the time of the British Empire Exhibition in 1924, however, the 
account of Thomson's work had been pared down and simplified until 
the device becomes the tube used for the experiment. The artefact was 
now the actual device used for detecting the existence of an invisible 
entity, the electron. 

Following this account of the electron at the Exhibition of Pure 
Science, the next section dealt with 

'Some Aspecrs of Radio-Acriviry and rheir Bearing on Atomic Srrucrure'. 

was provided by Sir Ernest Rutherford, Thomson's successor as head of the 
Cavendish. This section included material on radium emanation (radon), 
the nature of the alpha particle, the scattering ofalpha-particles, disintegra
tion ofelements, beta and gamma rays, and the work of Moseley on Atomic 
Number. After that came exhibits by D. R. Hartree, 'Models Illustrating 
Atomic Structure' (which provided a snapshot of atomic structure according 
to 'Old Quantum Mechanics' and immediately before the development of 
'New Quantum Mechanics'), and a model of the structure of rocksalt from 
W L. Bragg. Also illustrated were C. T R. Wilson's cloud chamber method 
and Aston's Mass Spectrograph.46 

Not only are contemporary scientific theories about the structure of 
the atom used to order the exhibits, historical events are fitted to this 
pattern too. The electron is the subject of the first exhibit, and its discov
ery is the first step in the historical story that unfolds, a story of discovery 
and progress in both knowledge and technique. 

Empire 
The Exhibition of Pure Science illustrated the research carried out in 
Britain. However, some of the scientists who contributed to it, including 
W H. Bragg and Ernest Rutherford, had links with the British Empire 
which was apposite, given the exhibition was part of the British Empire 
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Exhibition. In Rutherford's case, not only had he been born in New 
Zealand, he had been professor of physics in McGill University, Montreal, 
before leaving for Manchester and later CambridgeY Indeed Thomson's 
students, such as Rutherford, occupied many of the chairs of physics in the 
British Empire.48 

But there were other links between science and Empire, which the pure 
science exhibition illustrated. The exhibition was shown in 1924, in the 
aftermath of the First World War, and, as a consequence, references to 
nation and empire replaced the explicit internationalism of the earlier 
Special Loan Exhibition.49 fu was pointed out above, the account given 
of the electron gave credit to Thomson but not to his German colleagues 
such as Wiechert or Kauffmann. Similarly, the part of the Exhibition of 
Pure Science dealing with X-rays made no mention of the German 
physicist, Wilhelm Rontgen, their discoverer, but instead mentioned 
Charles Barkla, an English physicist who discovered the characteristic 
X-rays emitted by different elements. Clearly these accounts owed much 
to contemporary political circumstances. 

Although contact with scientists in Germany was restricted, they did not 
cease completely. When the time came to return the exhibits from the 
British Empire Exhibition to the Cavendish Laboratory, responsibility for 
the arrangements lay with Patrick Blackett. However, a disgruntled James 
Chadwick had to step in for Blackett who had gone to Germany in the 
meantime to work in James Franck's laboratory in Gottingen. 5o 

The Professional Identity of Physicists 
Another feature of the pure science exhibition at the British Empire 
Exhibition was the strong emphasis on the idea of research as worth 
doing for its own sake. There were no mention of any practical applica
tions with the single exception of wireless waves. This work was carried 
by professional university researcher in physics, individuals doing 
research for its intellectual worth, and not engaged primarily in teaching 
(the traditional university occupation) nor in solving more mundane 
practical problems (the physicist in industry). 

Concern among physicists about their professional identity became 
widespread in the early 1920s. The first society for professional physicists 
in Britain, the Physical Society of London, had been formed in February 
1874 (significantly during the planning stages of the Special Loan 
Collection). Subsequently, the growth of university physics departments 
and the setting up of the National Physical Laboratory had greatly 
increased the number of professional physicists,51 However, it was the 
experience of the First World War that convinced many physicists of the 
need for a professional body to represent their interests. For they felt that 
they had fallen behind their colleagues, the chemists, in terms of 
professional status. 
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Furthermore, the setting up the Department of Scientific and Industrial 
Research to channel Government money into scientific research offered new 
opportunities for physicists.52 The inaugural meeting of the Institute of 
Physics was held in April 1921. This brought together representatives of the 
Faraday Society, the Optical Society, and the Physical Society of London. Sir 
Richard Glazebrook, recently retired as Director of the National Physical 
Laboratory, was its first President.53 

At this Inaugural meeting, the first Honorary Fellow, J. JThomson drew 
attention to the increase in the numbers of physicists in Britain. In 1870, 
when he began his own career, he thought there had been no more than 
100 whereas by 1920 he estimated their numbers to have grown to between 
800 and 1000, a total which included science teachers with an interest 
in research. These were the potential members of the new Institute, and 
within the first year 300 had joined.54 Now physicists in Britain had an 
organisation to pursue their professional interests. 

Thus there was a significant conjunction in 1924. Prominent members 
of the new Institute of Physics, concerned about promoting the profes
sional interests of physicists, arranged part of the Exhibition of Pure 
Science. They had an excellent opportunity to bring the work of their 
members to the attention of the public. 

Pure Science 
Some characteristics of a distinctive public identity for physicists emerge at 
the 1924 exhibition. Although many worked in industry, what was newly 
displayed in 1924 was pute science; a term that applied to work carried out 
by scientists in universities where they were free to research. A strong advo
cate of the value of curiosity-driven research was J. J. Thomson. In 1916, 
Thomson, then President of the Royal Society, explained his views at a 
meeting where the Government announced the establishment of the 
Million Fund to aid co-operative research in industry.55 

'By research in pure science I mean research made without any idea of application to indus
trial matters but solely with the view of extending our knowledge of the Laws of Nature. I 
will give jwt one example of the "utility" of this kind of research, one that has been brought 
into great prominence by the War-I mean the use ofX-rays in surgery. Now, not to speak 
of what is beyond money value, the saving of pain, or, it may be, of life to the wounded, 
and of bitter grief to those who loved them, the benefit which the State has derived from the 
restoration ofso many to life and limb, able to render services which would otherwise have 
been lost, is almost incalculable. Now, how was this method discovered? It was not the 
result of a research in applied science starring to find an improved method of locating bullet 
wounds. This might have led to improved probes, but we cannot imagine it leading to the 
discovery of the X-rays. No, this method is due to an investigation in pure science, made 
with the object of discovering what is the nature of Electricity.'SG 

Thus, for Thomson, research in pure science carried out for curiosity's sake, 
may well be worth doing for its practical benefits-it is just that they are 
impossible to foresee. Thomson's argument was twofold; the researchers had 
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the moral advantage of a 'pure' intention but their research might also 
provide practical advantages for humanity. Clearly, this vision of research in 
pure science fitted the work of researchers in universities who are 'free' to 

follow this kind of research, and the prospect of funding from the 
Department of Scientific and Industrial Research. 57 The notion of pure 
research distinguished what scientists in universities did from the types of 
research done by researchers working for particular ends, on standards or 
under contract at the NPL, or by electrical engineers, for example.58 

There is another feature of the work of the 'pure' scientists is apparent at 
the British Empire Exhibition. There the work of Thomson, Rutherford, 
Bragg, and others, was represented as pure science and there was no 
mention of their wartime research for the Admiralty and other agencies. In 
contrast, elsewhere in the British Empire Exhibition, the chemists, 
engineers, and the physicists from the National Physical Laboratory, were 
forward in bringing their contribution to the war effort to public notice. 
But if applied researchers draw attention to the results of their labours in 
wartime, one function of the idea ofpure science is to bring forward an idea 
of science as knowledge without destructive consequences. Thus pure 
science is not just about the lack of applications; it is about purity stemming 
from a lack of destructiveness. 59 The great irony, of course, is the subatomic 
physics displayed as Pure Science at the British Empire Exhibition 
developed into nuclear physics that had a great bearing on warfare during 
World War II with the development of nuclear weapons. 

This irony was particularly acute for the physicists at the Cavendish. 
For they were strongly identified with the idea of pure science as knowl
edge for knowledge's sake, a factor which must have encouraged them to 
take part in the Exhibition of Pure Science.6o A further example of the 
irony that the 'pure science' of atomic physics developed into something 
destructive comes from an interview with James Chadwick shortly after 
he published the results of his first experiments on the neutron at the 
Cavendish early in 1932. 

'Dr Chadwick described his experiments as the normal and logical conclusion of the 
investigations of Lord Rutherford 10 years ago. Positive results in the search for 'neu
trons' would add considerably to the existing knowledge on the subject of the construc
tion of matter, and as such would be of the greatest interest to science, but, to humanity 
in general the ultimate success or ortherwise of the experiments that were being carried 
out in this direction would make no difference.'61 

But if physicists had reasons for portraying atomic physics as pure 
science, then the public was receptive to this approach for related 
reasons. While questions about the structure of matter have fascinated 
both researchers and public alike through the centuries, around 1920, it 
seems the public took a greater interest in the structure of the atom for 
then it was a desperately needed escape from the problems created by 
the war.62 
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Conclusion 

By examining how a tube used by J. J. Thomson was displayed to the 
public in 1924, we see how the image of physics held by both physicists 
and members of the public had changed since 1800. As research in 
physics became an activity funded by Government using money from 
taxes, physicists developed a public identity for their discipline. While 
the changes were due in large part to the new ideas and discoveries made 
by physicists around that time, a factor emphasised in accounts by 
physicists, the argument presented in this paper is that the changes were 
also the result of a new institutional structure. In the process, Thomson's 
tube and the electron became emblems of pure science. 

What have been emphasised here are some of the events that led to the 
establishment of a permanent public space for science, what became the 
Science Museum in London. While this public space displayed images of 
science and technology that were the outcome of private discussions in 
government circles, professional bodies of scientists and engineers, and 
trade associations what was new for the public was a vision of pure 
SCIence. 
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