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1A. Cultures of domestic chemistry 
Commentator: David Knight, University of Durham, UK 
This session focuses on domestic engagement with chemistry in the 
nineteenth and twentieth centuries, as afternoon tea, a colourful 
dress, or even a magic show. We will use studies of the material 
culture of clothes, cabinets and cups to investigate how non-elite 
groups experienced the science as part of their daily lives, and as 
something about which they were encouraged to learn. We explore 
how arguments were made for the importance of bringing 
chemistry into the home, and for domestic activities and objects 
themselves to be seen as scientific: a science of cooking, and of 
fashion. The papers are united by concerns with the use of 
rhetorical languages and vocabularies; the conflation of chemistry 
with everyday tropes and practices; ideas of gender, from women’s 
magazines to the creation of masculine home chemistry; 
relationships with the contemporary image of science itself, and 
shifts in what kinds of chemistry were promoted to be practised at 
home. A commentary and concluding discussion will allow us to 
reflect on these changing cultures of domestic chemistry. 

* Melanie Keene 
University of Cambridge, UK 
Making chemistry your cup of tea: early Victorian household 
education 

In early Victorian introductory science texts the household ritual of 
making a cup of tea was often converted into an illuminating 
illustration of elementary chemistry. Theories of evaporation, 
solution, infusion, and even steam power were explained through a 
closer examination of the teapot and its contents with eyes, nose, 
hand and tongue, assisted by a knowledgeable written guide. 
Identifying these household experiments as ‘chemical’ connected 
the potentially unreachable realms of science with the eminently 
attainable home, and conceptions of the domestic refuge could be 
used to overcome fears of this potentially ‘deep’ subject. The cup of 
tea was a doubly appropriate vehicle for these lessons, as it was also 
the constituent parts of tea leaves, sugar and water themselves of 
which drinkers could be afraid, due to widely-propagated scares 
about adulterated foodstuffs and fluvial pollution. Learning about 
chemistry was thus promoted as one way of overcoming these fears, 
and tests for adulterated commodities resembled introductory 
experiments. Other writers used the safe location of the home to 
traverse the further reaches of the globe through telling a tea-story 
of humble leaf and exotic lands, china, and China. My paper will 
focus on the sensory experiences guided by these texts, from tea’s 
reassuring warming tangibility to its whiff of exotic origins, and 
hope to demonstrate how beginners were enthused while their tea 
leaves infused: the sciences became their ‘cup of tea’ in more senses 
than one. 

Charlotte Nicklas 
University of Brighton, UK 
Supplying the wants of capricious fashion: chemistry, 
language, and women’s dress in mid-nineteenth century 
periodicals 

In 1868, the Popular Science Review claimed that ‘[t]he beauty of 
the aniline colours and their importance as a staple manufacture 
render their history a matter of interest to everyone.’ Significant 
developments in mid-nineteenth century dye chemistry, especially 

the creation of dyes from coal-tar aniline, had dramatically changed 
the palette of colours available for women’s clothing. These 
changes had also affected the discipline and practice of chemistry, 
especially the growing field of organic chemistry. This paper will 
examine mid-nineteenth century discussion of dye developments in 
both women’s magazines and popular science periodicals. 

Recent work on nineteenth-century periodicals has underscored the 
importance of considering a periodical text as a whole, not simply 
studying individual articles. This inclusive method of examination 
reveals many overlapping discussions and similarities in language in 
the seemingly disparate subjects of chemistry and fashion. 
Peiodicals such as Godey’s Lady’s Book and Magazine, the 
Englishwoman’s Domestic Magazine, and the Popular Science 
Review all contain specific references to female fashion, organic 
chemistry, and the importance of applied science. 

Although women were frequently marginalised in scientific practice 
during the nineteenth century, women’s magazines did not avoid 
science in their pages. Articles and reviews frequently referred to 
the uses of science for domestic duties and positioned mothers as 
potential science educators for their children. 

The language used in nineteenth-century periodicals reveals 
especially significant similarities in the discussion of fashion and 
science. Writers on both subjects emphasised the necessity of 
specialised languages to communicate their precepts and, to gain 
full understanding, readers needed to learn these respective 
vocabularies. One strand of discussion which runs through both 
kinds of magazine in the effort to make fashion itself a science, by 
establishing ‘laws’ to follow. 

Alkalies, sulphur, and aniline appear in monthly reports on dress, as 
explicitly-mentioned sources of new colours in dress textiles. One 
article in the Englishwoman’s Domestic Magazine in March 1875 
observes that the great variety of colours created in laboratories 
‘must prove thoroughly bewildering and embarrassing to the weak-
minded who have not made up their minds exactly as to what they 
want.’ Popular science magazines, in turn, acknowledge the 
importance of ‘supplying the wants of capricious fashion’ as a spur 
to the development of new products and processes. 

Salim al-Gailani 
University of Cambridge, UK 
Cultures of magic, science and masculinity in twentieth-
century toy chemistry sets 

At least since the late nineteenth century, toy chemistry sets have 
featured in standard scripts of the achievement of eminence in 
science, and they remain important in constructions of scientific 
identity. Using a selection of these toys manufactured in Britain and 
the United States, and with particular reference to the two 
dominant American brands, Gilbert and Chemcraft, this paper 
suggests that early twentieth-century chemistry sets were rooted in 
overlapping Victorian traditions of entertainment magic and 
scientific recreations. As chemistry set marketing copy gradually 
reoriented towards emphasising scientific modernity, citizenship, 
discipline and educational value, pre-twentieth-century traditions 
were subsumed within domestic – and specifically masculine – 
tropes. These developments in branding strategies point to 
transformations in both users’ engagement with their chemistry sets 
and the role of scientific toys in domestic play. The chemistry set 
serves here as a useful tool for measuring cultural change and lay 
engagement with chemistry. 



 

1B. Knowledge circulation and Empire 
Alexandra Cook 
University of Hong Kong, China 
Early-modern European ‘linguistic imperialism’ in botany: 
the case of Chinese plants 

The proposed paper examines the consequences of early-modern 
European interest in Chinese botany, nature and natural knowledge; 
this interest was intense, especially in fields of practical concern 
such as botany and medicine.  Information about Chinese medicinal 
and other plants was relayed from early date by Jesuits such as 
Michael Boym (1612-1659) and Pierre d’Incarville (1706-1757), as 
well as by secular naturalists.  Many of the plants themselves were 
taken to Europe to be cultivated in major botanical gardens such as 
the jardin du roi (Paris).  Chinese herbal medicine, food provision, 
and agricultural practice appeared to be extremely effective, given 
the fruitfulness of the land and the size of her population—
characteristics consistently remarked upon by European visitors to 
China; eighteenth-century Europeans accordingly took the equality 
of Chinese with Western natural knowledge for granted. 

I argue that this presumed equality was undermined by Europeans’ 
divorce of Chinese plants from their indigenous settings, names and 
uses, and the plants’ incorporation in the Linnaean system of sexual 
classification; this system denominated plants in Latin, according to 
a strict set of Eurocentric rules set forth in Linnaeus’s  Critica 
Botanica (1737); Londa Schiebinger’s Plants and Empire: Colonial 
Bioprospecting in the Atlantic World (2004) terms this imposition of 
names “linguistic imperialism.”  I argue that the imposition of the 
Linnaean system on Chinese flora, while not entirely universal, 
significantly affected Europeans’ ability to understand and make use 
of Chinese nature and natural knowledge: re-classification and 
transplantation were therefore not neutral acts, but ultimately acts 
of conquest and subordination.   

Palmira Fontes da Costa 
Universidade Nova de Lisboa, Portugal 
The circulation of  botanical and medical knowledge from 
Portuguese Asia to Europe in the sixteenth century  

Printed in Goa in 1563,  Garcia de Orta’s, Colóquios dos Simples e das 
Drogas e Coisas Medicinais da Índia  [Colloquies of the simples, and 
drugs and medical applications  in India]  was one of the first works 
to systematise  knowledge and medical applications of some of the 
new plants encountered by the Portuguese and other Europeans in 
Asia. This paper aims to provide a comparative analysis of  the 
original work with  some of its translations, abridgements  and 
commentaries published in Latin, French, English, Italian and 
Spanish throughout the sixteenth century.  Special relevance will be 
given to the  ways  in which unfamiliar plants are described in these 
various  works, and  to the role of visual representations in the 
identification of  new plants, as well as to  the relationship between  
the text and the intended audience. 

Pedro Lau Ribeiro and Isabel Amaral 
Universidade Nova de Lisboa, Portugal 
First steps in Portuguese tropical medicine: from Naval 
School to Lisbon School of Tropical Medicine (1887-1902) 

This paper focus on the assumptions concerning to the emergence 
of a new medical speciality at the beginning of the twentieth 
century, within the context of the Third Portuguese Colonial 
Empire. During this process, political and economical variables 
traverse scientific and pedagogical factors.  

The Naval School controlled the specialization of doctors destined 
for the colonization missions on African territory, between the end 
of the nineteenth and the beginning of the twentieth centuries. 
Between 1887 and 1902, this institution was dedicated to the 
teaching of tropical medicine and to experimentation at the heart of 
bacteriology. From it, the foundations of a new disciplinary area 
would be laid, and its recognition would come in 1902, with the 
creation of the Lisbon School of Tropical Medicine, a few years 
after the institution of the first schools in Liverpool and London. 

 This analysis will make use of information on the teaching of the 
disciplines of tropical medicine at the Naval School, experiments 

realized at the bacteriological lab of the school, and still, of the 
legislative resolutions that supported the utility and public 
recognition of this new speciality in service to colonial ideology.  

Imperialist fervor allied to a Pasteurian paradigm permitted the 
consolidation of the birth of tropical medicine at the core of 
traditional medicine in various European countries, of which 
Portugal was no exception. This analysis will allow for the 
establishment of a number of comparisons between the Portuguese 
reality with that of some European countries, such as England and 
France, and in particular, with the Liverpool and London Schools 
of Tropical Medicine and the Pasteur Institutes.  

Rebekah Higgitt 
University of Edinburgh, UK 
Picnicking overseas: the British Association meetings in 
Canada, South Africa and Australia, 1884-1929  

Between 1884 and 1929 the British Association for the 
Advancement of Science (BAAS) held six of its annual meetings 
overseas in major centres of the white British Empire . There were 
three meetings in  Canada  (Montreal 1884, Toronto 1897, and 
Winnipeg 1924), two in South Africa  (1905 and 1929) and one in  
Australia  (1914). Although the South African meetings have 
previously been discussed by Saul Dubow (2000) and all six 
meetings have been considered by Michael Worboys (1981), this 
paper will benefit from research carried out in the archives of all 
three former Dominions, as well as the recent literature on science 
and empire. In addition, these exceptional meetings will be 
considered within the context of the ‘ordinary’ BAAS annual 
meetings, held in the provincial centres of Britain  and Ireland. This 
paper will consider the similarities as well as the differences 
between these meetings and the effects that location had on the 
scientific content, tenor and perception of the BAAS and its 
meetings. More broadly, it will consider what empire did for the 
BAAS and what the BAAS hoped to do for empire.  

1C. Serotherapy: stabilising, scaling up, and 
shaping the market 
Serotherapy represents the first large-scale eruption of microbiology 
into the medical sphere. While the use of the blood-serum of 
immunized animals to treat diseases such as diphtheria and tetanus 
opened up new therapeutic opportunities, it also posed new 
problems. In this panel we examine the stabilization of this 
pharmaceutical product of animal origin in two different senses. 
First, the scaling up of what was an experimental procedure 
developed in rabbits to give a reliable, predictable process for mass-
producing serum for use in humans. Second, the papers will also 
explore how regimes of regulation and testing constituted and 
structured a market for this product, which for various reasons 
could not be produced on the traditional artisanal model of the 
early pharmaceutical industry. In this context, the papers compare 
the cases of serum production, distribution and regulation in France 
and Germany. We believe that this attempt to articulate 
microbiological science, industrial production, public health and 
national politics will interest a wide range of researchers in history 
of the biological and medical sciences. 

Ulrike Klöppel 
Institut für Geschichte der Medizin, Charité, Berlin, Germany 
Enacting cultural boundaries in French and German 
diphtheria serum research 

The experimental development of a therapeutic serum against 
diphtheria, which started around 1890 and was pushed ahead by 
competition between Prussian and French scientists, was stabilized 
in a relatively short time, enabling mass production of the serum 
starting in 1894. Up until now, there has been no close analysis of 
the French serum research and although the German side of the 
story has been told more than once there are features missing that 
are of key importance for the rapid transformation of the erratic 
experimental extraction of the serum into a stable production 
process. This phase of the research was characterized by vigorous 
scientific rivalry between Emil Behring from the Institute for 
Infectious Diseases in Berlin on one side and Émile Roux and Elie 



 

Metschnikoff from the Institute Pasteur in Paris on the other side. 
On the whole, their rivalry can be regarded as a continuation of 
Andrew Mendelsohn’s illuminating thesis about the “two cultures 
of bacteriology”, which fundamentally distinguished the research 
schools of Robert Koch and Louis Pasteur. However, a close 
analysis of the diphtheria serum research reveals a more 
differentiated picture of the story. Here, we will present cultural 
differences not as a static precondition for research, but more as a 
performative effect and resource that participate in a form of 
boundary work. This perspective helps to situate the interrelations 
of the conceptual and experimental activities of 
Roux/Metschnikoff and Behring elsewhere than the well worn 
dichotomy of “national” or “personal” rivalry versus “co-
operation” and shows instead how these activities constituted as 
well as bridged the “French” and “Prussian” experimental systems. 

Axel Hüntelmann 
University of Heidelberg, Germany 
Networking guinea pigs, mice and horses: the state regulation 
of vaccines and sera in Germany 

The treatment of diphtheria with serum introduced a new 
‘scientific’ biological agent into the armoury of specific remedies 
and was accompanied by a concerted and sustained effort to 
determine its efficacy. Appropriate techniques and units for such 
variable biological products (extracted from horses) were difficult 
to find. Paul Ehrlich succeeded in establishing suitable evaluation 
procedures, based on measures of lethal dose for guinea-pigs or 
other rodents. This process of evaluation required a high level of 
standardization, regularity, and reliability in the reagents and the 
personnel, as well as professional microbiological specialization to 
balance and stabilize the diverse and variable actors. In the German 
Empire, the complex process of evaluation and regulation was 
normed by the state and imbedded in an institutional order that in 
turn required close cooperation between industry, state and 
academic medical science. Evaluation of diphtheria serum formed 
the blueprint for the subsequent evaluation of other sera, as well as 
vaccines and other biological medicaments. The paper will sketch 
the multiple and continuous efforts by which this system retained 
its capacity to stabilise the variable environment of production, 
evaluation and regulation, involving the connecting together of 
horses, guinea pigs, medical officials, measuring instruments, and 
laboratory practice. While Paul Ehrlich’s Institute for serum 
approval in Frankfurt sought to determine a constant unit of 
measure, its work was shaped by the socio-cultural system in which 
the Institute operated. Here I will analyse the evolution of this 
evaluation system between the end of the nineteenth century and 
the 1930s. 

* Jonathan Simon 
Université Claude Bernard Lyon-1, France 
Managing a modern medico-microbiological monopoly 

Serotherapy for diphtheria was first introduced in France in 1894 by 
Emile Roux and Louis Martin, both members of the recently 
founded Pasteur Institute. Initially, Roux sought to establish the 
Institute’s monopoly over the production and distribution of this 
new therapy on the model of Pasteur’s earlier treatment for rabies. 
The wave of media attention that accompanied the announcement 
of this new medicine in France at once provided the initial financial 
investment that the institute needed to insure mass production of 
the serum, and undermined Roux’s ability to impose a monopoly in 
the sector. In this paper, I will present the system of serum 
production that was put in place in the 1890s, as well as the state 
regulation introduced in 1895, and explore their effects. The 
primary aim of the paper is to show how these elements, along with 
a heterogeneous economic base for the production and distribution 
of the serum served to structure a new market for the product that 
took it outside the traditional French model for the production and 
distribution of medicines. The secondary aim is to better 
understand the role of the Pasteur Institute in determining the 
system that resulted in France. This analysis will illustrate the 
interaction between the rise of microbiology in France and the 
economic and political interests involved in a public health issue of 
the importance of diphtheria. 

Volker Hess 
Institut für Geschichte der Medizin, Charité, Berlin, Germany 
In Pasteur’s shadow: the production and control of diphtheria 
antitoxin sera outside Paris 

The French Model of the Serum and vaccine production is 
characterized by the monopoly of the Pasteur Institute. This private 
institution did not only develop and produce the therapeutic and 
prophylactic materials but also controlled its quality and 
effectiveness without any external oversight.  

This image of serum production, however, neglects the fact that in 
the shadow of this dominance a series of small production sites also 
existed. Local serum production was carried out in Bordeaux, Lyon, 
Marseilles, Montpellier, Rouen, Nancy etc. They were all established 
in the months after Roux’s famous announcement of the results of 
using the diphtheria antitoxin serum made in Budapest, were built 
up in close connection with the medical faculties, headed by local 
microbiologists, and financed by local subscription systems. 

The paper will present the result of the archival studies concerning 
these regional French production sites. It will give an overview of 
production sites in relation to the efforts of regulate the new 
therapy. Legislation and its practice will be described, outlining the 
main differences to the German Model. I will also analyze the 
characteristics of these local institutions, and describe their 
embedding and their development within the local health services. 

2A. Standards, connections and signals 
Neil Barton  
University College London, UK 
The role of Manchester in creating the network society: the 
electric telegraph, 1847-1867 

In August 1847 the Electric Telegraph Company of London 
extended its cable from Victoria Station, Manchester and opened an 
office and reading room beside the Royal Exchange.  A telegraphic 
message service was offered to Derby, Leeds, and Newcastle.  On 
November 15 connection was made to London, contributing to the 
construction of national identity and marking the beginning of our 
network society.  Greenwich Mean Time was adopted in 
Manchester two weeks later. 

When the Cooke and Wheatstone telegraph patent expired in 1851 
there were still only three telegraph offices in Lancashire, and the 
system was virtually unusable by the cotton industry.  A group of 
Liverpool cotton merchants reacted to this frustrating situation and 
decided to build a network that they could use.  Although they had 
no technical expertise they formed a company, hired an engineer, 
bought a patent from WT Henley, and set about constructing a 
suitable system.  Opening for service in April 1852, the English and 
Irish Magnetic Telegraph Company connected the centres of the 
cotton industry in Manchester (including all its satellite towns), 
Liverpool, Glasgow, Belfast, Dublin and then Birmingham and 
London.  By 1857 it had amalgamated two other new companies 
into a single formidable operation and added a link to the west 
coast of Ireland to intercept mail ships and shorten the news cycle 
from New York and the US cotton growers.  The paper shows that 
engineering knowledge and patent control is not sufficient in the 
development of sophisticated systems: business efficiency is equally 
required. 

Aashish Velkar 
London School of Economics, UK 
Scientific societies, industry associations and the emergence 
of the British standard wire gauge, c1883 

Between 1847 and 1867, Charles Holtzapffel, Joseph Whitworth 
and Latimer Clark proposed various gauges for standardizing metal 
wire sizes, based on the decimal sub-divisions of the inch. Clark 
attempted to get the British Association to endorse a single industry 
standard, but remained unsuccessful until the Society of Telegraph 
Engineers revived his proposals in the late 1870s. Both the 
Whitworth and Clark proposals did not appeal to the industry as a 
whole even though they were based on rational principles of 
decimal measurements and a geometrically decreasing scale.  



 

The standard gauge that emerged in c1883 was a negotiated 
outcome between the large buyers of wire (e.g. telegraph 
companies), the producers of wire, and associations such as the 
Society of Telegraph Engineers and the Associated Chambers of 
Commerce - with the Board of Trade acting as an arbitrator in this 
dispute. The system of measurement adopted was very different 
from those proposed by Clark and Joseph. 

This paper attempts to highlight the issues involved in this episode 
of setting engineering standards of precision and quality at a time 
when the British industry began facing stiffer competition from 
German engineering firms. The paper demonstrates how accuracy, in 
addition to precision, was an important factor in this standardization 
story and that engineering standards that emerged in this period 
were not only driven by scientific and rational principles but also on 
economic and competitive rationality. That the wire gauge, along 
with the cylindrical and external plane gauges, formed part of the 
decimal length measures of the Imperial measurement system was a 
consequence of such standardization efforts.   

James Sumner 
University of Manchester, UK 
When is a PC not a PC?  Computers, standards, compatibility 
and diversity 

The term ‘PC’ (for ‘personal computer’) is widely understood to 
indicate a globally-dominant computing standard, covering 
everything from basic hardware design to norms of information 
exchange and user-machine interaction.  Initially promoted by the 
large-computing hardware giant IBM in the 1980s, the ‘PC’ rapidly 
supplanted a heterogeneous assortment of emerging and pre-
established platforms.  These rival hardware and software 
producers’ early success was often founded on a strong localised 
appeal (by geography or user constituency).  Many accounts 
deterministically paint their machines and software systems as 
doomed by the market phenomenon of ‘shake-out’: users switching 
from a babble of incompatible options to a solid common standard.   

In challenging this view, I use the case of the computer — 
foundationally a ‘universal’ machine, whose function is indefinitely 
reconfigurable without changes in form — to explore the 
distinction between standardisation and compatibility.  An established 
producer assessing the PC standard did not face quite the 
archetypal choice of a railway baron encountering ‘standard gauge’: 
the options, besides straightforward compliance and defiance, 
included various modes of assimilation.  The most viable response 
was often to emulate features of the PC experience within an 
overarching technical standard which also accommodated the 
established, localised base.   

This principle is evident in the strategy of Apple, the most visible 
surviving ‘non-PC’ platform.  It can also be recovered in the 
activities of several defunct producers incorrectly regarded as of 
marginal historical significance: the hegemony of the PC, especially 
outside the US, was established more slowly and with more contest 
than is commonly believed.   

Thomas Haigh 
University of Wisconsin-Milwaukee, USA  
Missing links: the development of the search engine and 
portal industry 

The web navigation industry was created in the mid-1990s by web 
directory firms (Yahoo, Magellan) and search engines (Excite, 
AltaVista, Lycos, Infoseek). By the late 1990s, both classes of firm 
were attempting to remake themselves as web portals, offering 
integrated and personalized access to a wide range of services. Few 
portals survived the collapse of the dot com boom, but in recent 
years Google has led the resurgence of web search, combining an 
innovative method of prioritizing its results with a highly effective 
system for auctioning advertising on keywords. 

These developments must be understood partly with reference to 
the technological substructure: subtle design choices taken during 
the pre-commercial period of the Internet, and by Tim Berners-Lee 
in the original design of the Web, created a need for specialist 
navigation services and largely determined viable business models. 
But the less rational aspects of business history also matter: only the 

unusual behavior of venture capitalists and investors during the late 
1990s can explain the suicidal determination of early search firms to 
become portals. The evolution of this industry, then, was driven by 
interactions between the computer science and engineering culture 
of the pre-commercial Internet and attempts by portal company 
leaders to duplicate the practices and models of existing media 
companies. 

2B. Scientific careers and scientific 
‘manpower’ in Britain after 1945 
During the two decades following the end of World War II the 
resources devoted to science in Britain grew considerably.   
Expenditure rose significantly from its pre-war levels and was 
encouraged for both economic and military reasons. This session 
explores some of the ways in which this expansion impacted on the 
career prospects and working lives of those trained in science 
whose skills were very much in demand. It includes three themes.  
The first paper examines how the increasing supply of and demand 
for chemists affected the career structures that had become 
established during the interwar period.  The second contribution 
examines how and why the career choices of individual scientists 
came to be regarded as an issue of national concern during the 
‘brain drain’ debate of the 1960s.  The third considers the 
employment of women qualified in science and shows that while 
the expansion of science as a profession in postwar Britain 
appeared to offer them new opportunities, in practice the existing 
gendered division of labour was reinforced.   Collectively these 
papers draw attention to the extent to which national priorities 
shaped by the Cold War and economic imperatives reshaped 
scientific careers whilst also acknowledging important continuities 
with the period before World War II. 

Gerrylynn Roberts and Robin Mackie 
Open University, UK 
Audit of chemists: scientific careers in postwar Britain 

Drawing on our ‘Biographical Database of British Chemists’, this 
paper investigates the characteristics of chemical careers in the 
postwar period, when there was a marked expansion in both the 
‘supply’ of chemists and ‘demand’ for them across all sectors of the 
economy. The paper looks at the education and careers of the 
cohort of chemists who entered the profession in the two post-war 
decades and considers how their experience compared to that of 
chemists who had started their careers in the interwar years. In 
particular, it will explore how greater opportunities affected career 
progression, specialization, and mobility between employers and 
sectors. It is often argued that this period saw a dilution of 
disciplinary identity with an intellectual shift from ‘chemistry’ to the 
‘chemical sciences’. The paper will argue that any trend towards 
fragmentation in the discipline took time to affect occupational 
pathways and that this generation of chemists continued to enjoy 
careers that combined professional success with high mobility 
between sectors and industries. Core skills continued to be seen as 
highly transferable, and this allowed chemists to retain career 
patterns with some of the values associated with the traditional 
professional ‘ideal type’ of the independent practitioner. 

Matthew Godwin 
Lancaster University, UK 
Brian Balmer  
University College London, UK 
Jane Gregory  
University College London, UK 
The Anatomy of the 1960s ‘Brain Drain’ debate in the UK 

The term ‘brain drain’ was adopted in the 1960s in the context of 
concerns within the UK that the country was losing skilled 
scientific and engineering personnel to other countries, notably the 
USA.  These concerns were widely reported by the British press, 
generated protracted discussion within Whitehall, and provoked 
substantial claims and counter-claims from various quarters about 
both the existence and possible significance of the ‘brain drain’.  
This paper traces the main contours of the debate, from the 
landmark 1963 Royal Society report on emigration of scientists, to 
the gradual closing down of the debate in the early 1970s.  We 



 

argue that the ‘brain drain’ debate overlay a far more protracted, 
less high-profile, debate about scientific migration that originated in 
post-war manpower policy.  A crucial feature of both these debates 
was the problem of measuring migration, and therefore of 
visualising it as a concrete policy problem, which made it difficult 
for the Government to assess the issue.  Finally, we underline the 
heterogeneous nature of the ‘brain drain’, which was interpreted 
differently at different times, in terms of, for example, individual 
talent vs mass migration; loss of scientists or engineers or of all 
skilled personnel; and as a recent panic vs a slow-burning issue.  

* Sally Horrocks 
University of Leicester, UK 
‘Calm Genius of Laboratory and Home’? Women scientists in 
Britain, 1940s-1960s 

When Dorothy Crowfoot Hodgkin won the Nobel Prize for 
Chemistry in 1964 a profile in the Times, entitled ‘Calm Genius of 
Laboratory and Home’ emphasised both her scientific 
achievements and her role as wife, mother and grandmother.  She 
was described as having an ‘astonishing capacity to combine the 
dual responsibilities of family and research’ as a ‘rare individual’, 
possessing ‘ability amounting to genius’.  The profile gave very little 
indication of the practical realities facing women who sought to 
combine the roles of wife, mother and scientist and the barriers that 
Hodgkin had herself faced in her career.  This paper draws on a 
range of sources to look beyond the exceptional achievements of a 
few women to consider the more common experiences of those 
who sought to pursue careers in science from World War II to the 
end of the 1960s, a period during which the number of scientists 
working in Britain expanded dramatically.  It argues that although 
this expansion appeared to open up new opportunities for women, 
for example in new fields such as atomic energy, in practice the 
existing gendered division of labour was reinforced. Despite the 
frequent references to the ‘problem of scientific manpower’ 
employers continued to see women as suitable only for a limited 
range of roles that were highly gendered and they were reluctant to 
turn to them to fill gaps elsewhere.  Active efforts by some 
organisations to promote wider roles for women in science and the 
achievements of a few prominent individuals did little to change 
this. 

2C. Episodes in the history of speciational 
mechanisms 
Fern Elsdon-Baker 
University of Leeds, UK 
Darwinism and the ever-changing definitions of the 
‘inheritance of acquired characteristics’ 

It has often been assumed that the term ‘inheritance of acquired 
characteristics’ has referred solely to a ‘Lamarckian’ mechanism of 
speciation. However, more recent work suggests that a form of 
‘inheritance of acquired characteristics’ was present not only 
throughout Darwin’s work (most notably with Pangenesis) but also 
in that of Weismann.  

‘Darwinism’ towards the end of the nineteenth century was a much 
contested terminology: its usage played out in the complex relations 
between theorists such as Romanes, Weismann, Wallace, Butler, 
and Spencer. The key to understanding the role of groups defining 
themselves as either ‘Darwinian’ Darwinians, ‘pure’ Darwinians or 
Neo –Darwinians lies in their understanding and acceptance of the 
differing mechanisms of the inheritance of acquired characteristics. 
If we accept that key theorists in these debates, for example 
Weismann, were not as resolutely committed to a panselectionist 
stance as is usually portrayed, then the role of the terms 
‘Darwinism’ and ‘inheritance of acquired characteristics’ at the turn 
of the last century was far more complicated than previously 
thought. 

In this paper then I shall explore the appropriation of the terms 
‘Darwinism’ and ‘inheritance of acquired characteristics’ in the 
1880s – 1890s to represent various very different theories of 
evolution, and all their differing factions. In particular, I shall focus 
on an ongoing debate that was played out in the letters pages of 

Nature in 1894 between Sir Edward Fry, Lankester, Cunningham 
and Poulton concerning the definition of the term ‘acquired 
characters’ in Weismann’s work. This highlights the ongoing 
problem that the term ‘inheritance of acquired characteristics’ is 
actually an umbrella term which has periodically been used to 
represent at least two distinct mechanisms of speciation. 

* Andy Hammond 
Independent scholar 
JBS Haldane and speciation: not a beanbag but a full bag 

Much has been written about the debate between RA Fisher and 
Sewall Wright in the 1920s and 1930s over the fundamentals of 
population genetics.  But JBS Haldane’s role in this debate, 
although acknowledged, has not been examined in any detail.  A 
similar point can be made over the acknowledgements that Haldane 
played a role in the Modern Synthesis of the evolutionary theory 
that crystallised in the early 1940s.  A contrasting negative view of 
these contributions is that of Ernst Mayr, who in 1959 famously 
denigrated population genetics as “beanbag genetics.”  The 
accusation was that population genetics reduced evolution to the 
addition and subtraction of genes from the gene pool of a 
population by the selection of individuals genes (each with a fixed 
adaptive value).  The discipline’s practitioners, including Haldane, 
were therefore restricted to this mechanistic and overly simplified 
picture of evolution.  Common to all of these claims is the question 
of the nature of speciation.  So in this paper, as a first step towards 
addressing these issues, I will track the development of Haldane’s 
ideas on speciation in the 1920s and 1930s.  During this 
development he utilised not just population genetics but also 
chromosomal theory, biochemistry, embryology, ecological 
mechanisms, and the organism-gene-environment interrelationship.  
Haldane’s increasingly sophisticated picture of speciation does not 
fit the depleted or reductive view of the ‘beanbag’ but that of a ‘full 
bag’ --- i.e. a multifaceted/multidisciplinary approach driven by 
both his philosophy and his science. 

Joe Cain 
University College London, UK 
An epistemic community glued together: evolutionary studies 
in the 1930s 

In tales of founding the evolutionary synthesis, the recovery of 
natural selection and Darwinism takes centre stage. But this is a 
myth - a tactically and strategically useful fabrication. This paper 
examines what’s obscured by this founding myth. Processes of 
isolation and divergence were major features of many research 
programmes in botanical, zoological and biological settings during 
the 1930s. These interests had roots in the work of previous 
generations. They also were rooted in a modern sense of sound 
experimental epistemology. The late 1920s and 1930s saw the pace 
of developments in isolation and divergence studies quicken over 
an ever-expanding range of specialities. Technical innovations, new 
conceptualisations, and discovery combined to create a series of 
excited frenzies. Curiously, these developments are overlooked by 
founding narratives of revival. But in the 1930s, it’s this emphasis 
on processes causing isolation and divergence that gave researchers 
an increasing sense of mastery over the origin of species and an 
increasing sense of confidence that modern research methods 
brought such questions within their reach. As the 1940s 
approached, discussion frequently centred on matters of extension, 
relevance, and overlap. These discussions fuelled calls to increase 
respect for “speciation studies” and encouraged the expansion of 
“borderland” or “synthesis” research by the late 1930s. 

3A. Collecting in the twenty-first century 
Anna-K Mayer 
National Cataloguing Unit for the Archives of Contemporary Scientists, 
University of Bath, UK 
How to collect 

The National Cataloguing Unit for the Archives of Contemporary 
Scientists in Bath has been processing the papers of British 
scientists for over 30 years now. Recently, the Unit has acquired 
funding from the Arts and Humanities Research Council to 
catalogue the collections of eleven British physicists and 



 

mathematicians. Among them are women scientists such as 
Kathleen Lonsdale and refugee scholars, including Nicholas Kurti. 

Together with AHRC funding, the Bath Unit has also acquired me, 
an historian of science who is being initiated into scientific 
cataloguing in the 20th and 21st centuries. It is from this particular 
perspective that I would like to discuss collecting policies and the 
decision-making dimensions of the process by which an archive is 
created, from its accumulation during a scientist’s lifetime to the 
final deposit of a fraction of this material in a repository. My 
example are the papers the radar pioneer and radio astronomer 
Robert Hanbury Brown left to the Royal Society. This presentation 
will introduce historians to the new AHRC project of the NCUACS 
and to its operating procedures more generally. 

Robin Holgate 
Museum of Science and Industry, Manchester, UK 
Collecting and presenting Manchester science in the twenty-
first century 

Manchester is renowned for its tradition of scientific research.  This 
originates largely with the work of John Dalton, based at the 
Manchester Literary and Philosophical Society premises, in the late 
eighteenth century at the time when Manchester developed as the 
world’s first industrial city.  It has been sustained through the work 
of many other remarkable scientists, including James Joule, Ernest 
Rutherford and scientists since the Second World War working, in 
particular, in particle physics, computer sciences and biomedicine.   

This presentation will consider the key questions relating to the 
preservation and presentation of materials relating to Manchester’s 
scientific research.  Why should we collect these materials?  What 
should we collect?  How should we carry this out?  How should we 
present the results of this activity?  The development work on the 
proposed Revolution Manchester and Science Alive Galleries at the 
Museum of Science and Industry will be used as case studies in 
answering these questions.  If for no other reason, with a national 
shortage of scientists and engineers, it is of paramount importance 
to collect and present materials reflecting the work of Manchester, 
and indeed other, scientists to inspire young people to consider 
pursuing a career in science and engineering. 

3B. Surprising continuities in the history of 
chemistry 
Despite the efforts of specialist historians of chemistry in recent 
decades, the common picture of the development of chemistry in 
the decades around 1800 remains one in which major changes were 
driven by changes in overarching theory, such as the Chemical 
Revolution and the advent of Daltonian atomism.  In this session 
we propose to challenge this picture, by exposing some surprising 
elements of continuity that span the supposedly clear gaps in 
chemical theory.  These elements include not only institutional 
structures, laboratory practices and practical applications, but even 
theoretical beliefs themselves.  Through an in-depth exploration of 
these elements, we seek to provide a more well-rounded and 
sophisticated picture of the evolution of chemistry. 

Georgette Taylor 
University College London, UK 
Bergman, Berzelius and the blowpipe: Continuity and 
incommensurability 

In 1779, the Swedish chemist Torbern Bergman published a treatise 
on the use of the blowpipe in chemical and mineralogical 
experiments.  His treatise was predominantly practical in tone, 
instructing the reader on the identification of minerals and their 
constituent parts by the use of the blowpipe, but was not entirely 
destitute of theory.  Unsurprisingly for the time, the action of the 
blowpipe and the behaviour of the substances on which it was to be 
directed, were rationalised in terms of Bergman’s phlogiston theory.  
Thus, substances were calcined or reduced in the flame of the 
blowpipe according to whether they gained or lost phlogiston.   

Over thirty years and a Revolution later, another Swedish chemist, J 
J Berzelius published a new treatise on the use of the blowpipe in 
chemistry and mineralogy.  This almost immediately became the 

standard reference work on the subject, being translated into 
French, English and German within a few years. Berzelius’s treatise 
was born into a post-Lavoisierian world that (purportedly) had no 
place for phlogiston, explaining combustion, and the action of the 
blowpipe, by reference to oxygen instead.   

My paper compares these works by Bergman and Berzelius.  
Written either side of a paradigmatic divide, each one 
conceptualised the techniques they described in terms of what are 
often described as incommensurable theories.  Nevertheless, in 
spite of historically assumed incommensurability, the practices and 
skills described by Bergman and Berzelius, and indeed their 
theoretical rationalisation, exhibit a surprising degree of continuity. 

* Hasok Chang 
University College London, UK 
The persistence of phlogiston 

Historians and philosophers of science have struggled to explain 
the sudden and near-complete switch of allegiance that chemists 
made from the phlogiston theory to Lavoisier’s new chemistry.  I 
suggest that the difficulty of explaining the Chemical Revolution 
arises in large part because our explanandum is illusory: we are trying 
to make sense of a presumed historical event that did not actually 
take place.  Contrary to the laments and boasts of some 
contemporary chemists including Priestley and Lavoisier 
themselves, the consensus commanded by the new chemistry was 
neither so complete nor so sudden, nor very long-lasting.   

An international network of anti-Lavoisierians, coordinated by 
highly visible figures such as De Luc and De la Métherie, operated 
well into the 19th century.  Even chemists who adopted oxygen 
often retained a role for phlogiston in their systems.  And by the 
early 19th century Lavoisierian chemistry was widely thought to 
have passed its prime, threatened by anomalies concerning the 
theory of acids and discomforts in the explanation of the heat in 
combustion, and also disturbed by the advent of electrochemistry.  
The impression of a total and lasting victory was created partly in 
retrospective glorification of Lavoisier later in the 19th century, and 
partly in contemporary propaganda during the time of the Chemical 
Revolution.  Although elements of my general thesis are clearly 
present in some existing secondary sources, I seek to put forward a 
novel synthesis of those elements, strengthened by a fresh analysis 
of some primary sources. 

John R R Christie 
University of Leeds, UK 
Continuity and discontinuity in chemistry: Some nineteenth-
century historical perceptions 

It may be of some use not only to formulate our own views 
concerning chemistry’s mode of development, but also to set such 
views in a comparative framework by looking at the work of 
relevant 19th century scientist-historians in order to determine 
contemporary perceptions of the nature and form of temporal 
change in chemical science between the French Revolution and the 
1840’s. This paper will examine perceptions of historical change 
present in works by John Robison, Thomas Thomson, William 
Whewell and Henry Brougham, all practising men of science who 
also wrote upon scientific and chemical history. While each may be 
gauged with respect to the general issue of developmental 
continuity and discontinuity, and with respect to just how and when 
pivotal episodes occur, opportunity also arises to relate such 
accounts to factors (political, national, philosophical) which, having 
a motivational role for the authors, clearly set the intentional stance 
of their work. 

* Anna Simmons 
Open University, UK 
Aperients, alembics and alkaloids: continuity and change in 
the daily activities of London apothecaries, circa 1770-1830 

This paper will provide an insight into the activities of apothecaries 
in London during the late eighteenth and early nineteenth centuries, 
focussing on two areas: laboratory technique and prescriptive 
practice. By concentrating on an important group of individuals 
who utilised chemistry in their daily work, it will examine the extent 
to which their everyday practice changed or remained the same 



 

during a period of unprecedented theoretical ruptures in chemical 
and pharmaceutical science. 

Using manufacturing records from both individual apothecaries and 
institutions where they worked, such as Apothecaries’ Hall, both 
continuity and change in drug preparation methods and recipes will 
be charted. The introduction of innovations such as ceramic 
mortars will be contrasted with continued reliance on established 
apparatus and recipes when preparing many traditional drugs. 
Meanwhile using information on apothecaries’ prescribing activities, 
taken from hospital archives such as St Bartholomew’s and St 
Thomas’s, the extent and speed with which new drugs were 
incorporated into practice will be assessed. 

By straddling the borders of the history of chemistry and the 
history of medicine, this paper will help to develop our 
understanding of the evolution of chemistry within institutional 
structures and laboratory practices. It will also provide a new 
perspective on the extent to which one group of often overlooked 
chemical practitioners engaged with or ignored new developments 
in their field. 

Catherine Jackson 
University College London, UK 
Making substances speak: the public and private voices of 
Justus Liebig’s organic chemistry 

Justus Liebig is a central figure in the transformation of organic 
chemistry, and organic analysis in particular, during the nineteenth 
century.  Yet Liebig’s introduction of the Kaliapparat in the autumn 
of 1830 did not provide the instantaneous simplification of organic 
analysis that has often been claimed: fitting chemical formulae to 
analytical results remained a matter of skill, and Liebig and 
members of his emergent research school worked hard from 1830 
to 1834 to stabilise and establish the new analytical method, 
including the use of the Kaliapparat, as trustworthy.  This method 
was capable of producing adequately accurate results in the hands of 
most suitably trained practitioners, and could therefore be applied 
to the analysis of large numbers of chemically related substances by 
Liebig’s students and assistants.  Liebig believed that this research 
approach was the only way to gain understanding of chemical 
transformations and the constitution of organic substances.   

In this paper, I examine the development of the Kaliapparat and its 
associated method of analysis through reading Liebig’s 1830 
laboratory notebook in the context of his published work, 
correspondence with other chemists, and the growth of his research 
school.  This study reveals no definite moment of invention, the 
Kaliapparat being only one of many technical innovations in organic 
analysis.  In this new story, it is Liebig’s approach to the production 
of research for publication, and his minute management of the 
boundaries between public and private science, that emerge as the 
most significant discontinuities in an otherwise largely continuous 
chemical practice. 

3C. Veterinary Sciences 
Commentator: Michael Worboys, University of Manchester, UK 
Our papers span two centuries and two countries, but they share a 
common theme: the construction, marketing and application of 
veterinary expertise, and its role in advancing the profession. There 
are three reasons for addressing this theme:  

1) To provide a coherent framework for drawing together and 
analyzing diverse perspectives on the under-researched and 
somewhat fragmented field of veterinary history.  

2) To provide broader lessons for HSTM. The issue of expertise 
cuts across many different fields, and we would like to consider 
whether it offers a more meaningful approach to the history of 
occupational advancement than the rather problematic concept of 
professionalisation.  

3) In examining how veterinarians have responded to former 
challenges, and the extent to which the refashioning of veterinary 
expertise enabled the profession to advance, we provide insights of 
relevance to the modern veterinary profession.  

Andrew Gardiner 
University of Manchester, UK 
British veterinary medicine in the twentieth century: the rise 
and rise of small animal practice 

My paper looks at British veterinary medicine in the 20th century, 
focussing on the rise to prominence of small animal practice (the 
veterinary treatment of dogs, cats and other companion and exotic 
animals). By the 1990s, most previously ‘mixed general’ practices 
received at least 75% of their income from treating companion 
animals. Entirely small animal practices were the norm in urban and 
semi-rural locations, with further specialisation by species (e.g. 
dedicated cat practices) and medical discipline (e.g. orthopaedics, 
ophthalmology, emergency medicine, etc.) proceeding apace. 

The change in emphasis necessitated changes in the style of 
medicine practiced. Farm animal or working horse economics 
demanded a practical and non-sentimental ‘cure quickly, or kill 
humanely’ approach to animal disease. In contrast, companion 
animal medicine was, and remains, much more interventionist in 
nature, based on sentiment and respect for the human-companion 
animal bond. 

Conventional histories (of which there are few) usually suggest that 
small animal practice took off from around the 1950s in Britain. 
Whilst this may be true in broad overview, my research has shown 
that, for various reasons, there was a good deal of small animal 
practice around well before this time. In particular, small animals 
received substantial (even excessive) coverage in most veterinary 
curricula in the early decades of the 20th century. Rather than a mid-
century shift towards small animals, the history of this veterinary 
specialism is better considered as one of continuity, with various 
influences from within and outwith the profession determining and 
shaping the precise form it took at various times. 

* Abigail Woods 
Imperial College London, UK 
Reforming the profession: veterinary expertise and etiquette 
in nineteenth-century England 

During the later 19th century, leaders of the Royal College of 
Veterinary Surgeons became increasingly concerned with 
demarcating its qualified members from the growing body of 
unqualified ‘veterinary surgeons’  They argued that it was in animal 
owners’ interests to be able to identify a respectable and competent 
veterinarian, and proposed various routes to achieving their aims: 
improvements in veterinary education and expertise; the adoption 
of professional etiquette and abandonment of trade practices; and 
legal differentiation between qualified and unqualified men. The 
latter was achieved under the 1881 Veterinary Surgeons Act, which 
historians regard as a defining moment in the history of the 
profession.  

My paper argues that the impact of the 1881 act has been over-
estimated, and that the reform movement largely failed to place 
social, economic or technical distance between qualified and 
unqualified vets. This was partly due to the social and commercial 
realities of veterinary education and practice, which prevented 
recruitment of a ‘better type of man’ and caused ordinary 
veterinarians to ignore exhortations to self-improvement. Factors 
internal to the profession were also important. In a rapidly changing 
society, reformers were unable to agree on the shaping of veterinary 
education, expertise and identity. Should vets strive to become a 
learned, respected, scientific profession like medicine? Or should 
they continue to define themselves as fundamentally practical men 
and improve their lot through enhanced empirical abilities? While a 
legislative solution seemed to overcome these divisions, the 1881 
Act resulted in few prosecutions and unqualified practice continued 
until outlawed in 1948.   

Marion Thomas 
Université Paris 7, France 
Science, religion and politics: the construction of expertise on 
cattle plagues in pre-revolutionary France  

Many accounts on French veterinary medicine emphasize the 
concern with animal diseases as pivotal in the transformation of 
veterinary medicine into a scientific profession in the late XVIIth 



 

century. For instance, the 1774-6 campaign waged by the physician 
and anatomist Félix Vicq d’Azyr against a rinderpest outbreak 
contributed to the flourishing of Royal veterinary schools, and, in 
1778, the founding of the Royal Society of Medicine. 

My paper undertakes a critical reappraisal of such claims. My first 
aim is to show that, while Vicq d’Azyr was a pioneering figure of 
modern medicine, he nonetheless relied on discourses on diseases 
which rooted back to Hippocratic medicine, as well as to ‘natural 
history’ (nosology). Rather than argue for a sharp break from 
ancient to modern in veterinary medicine, I want to demonstrate 
the co-existence of different ways of understanding and treating 
animal diseases in this period. 

Second, I want to examine the ways in which the expertise on cattle 
plagues was constructed. I want to show that not only physicians, 
but also politicians and clergymen were committed to Vicq d’Azyr’s 
approach. I will argue that Vicq d’Azyr’s expertise matched not only 
a more scientific outlook within veterinary knowledge, but also the 
physiocratic ideas of the time, while downplaying the knowledge of 
blacksmiths, eradicating charlatanism and disciplining allegedly 
‘ignorant’, ‘superstitious’ and ‘dirty’ peasants.  

Finally, I show that by eradicating a disease ‘without a cause’ 
through the slaughtering of infected animals, Vicq d’Azyr 
paradoxically resorted more to a religious discourse than a scientific 
one. 

Delphine Berdah 
Cermes/CNRS/Ehess, Paris, France 
Constructing veterinary expertise on contagious animal 
diseases in France in the early twentieth century 

In France at the end of the 19th century, veterinarians faced 
competition from various empiricists, who were widely rooted in 
the countryside. To improve their social status and gain a rural 
clientele, veterinarians lobbied for an exclusive, state-sanctioned 
role in the control of contagious animal diseases and veterinary 
public health. They achieved this goal under the 1881 Contagious 
Diseases of Animals Act. 

Thus, two different kind of expertise emerged, defended by two 
branches of the profession: The first, involved with meat hygiene 
and backed by the State, were appointed sanitary inspectors at 
national borders and harbours, in slaughterhouses, fairs and 
markets, especially after the 1909 Act, which assigned them the 
status of State Veterinarians. The second, concerned with animal 
health, developed another kind of expertise based on the diagnosis 
and the prophylaxis of contagious diseases. Backed by the Pasteur 
Institute and the emerging field of bacteriology, they sought to 
develop special skills that empiricists could not possess. However in 
practical terms, their achievements – like their social status - 
remained low.  

Even after the 1909 Act, there were few State Veterinarians, leaving 
most inspection of livestock in the hands of butchers and farriers, 
in a rural and badly centralized France.   

Through the example of the control of foot-and-mouth disease in 
the 20th century, this paper explores how veterinarians attempted to 
become “experts of contagion”, from their acquisition of scientific 
knowledge to their appropriation of scientific practices, culminating 
with the compulsory vaccination against FMD in 1961. 

4A. ‘What most scientists do’: scientists 
working in industry in the twentieth century 
Commentator: Peter Morris, Science Museum, London, UK 
Recently Sally Horrocks claimed that ‘we should consider a history 
of science that pays more attention to what most scientists do, that 
is that they work for private companies’. Fired by this sentiment the 
theme is put forward. Bud takes two conceptually linked periods, 
the years following two world wars, and compares the operation of 
science in different technologies: the roles of scientists in patenting 
fortified milk in the 1920s, and penicillin in the 1940s. Hempstead 
outlines how a few young physicists spent an interesting time in a 
well-funded R&D organisation in the 1950s, enjoying themselves 

and having no concerns with costs but designed an effective air-to-
air missile. Quirke takes a broad view within a single company, and 
shows that there are many factors within an organisation that affect 
the work of scientists, and demonstrates the longlasting effects of 
R&D decisions on company history and activity. 

Robert Bud 
Science Museum, London, UK 
Caesura or continuity across the Second World War: a 
comparative study of biomedicine in two eras 

The historiography of science once identified a caesura in the 
organisation of science with the Second World War. Beforehand 
there was small individual science, afterwards there was big science, 
and technoscience. Recent historical debate has questioned whether 
there was such a divide with evidence piling up for prewar applied 
science even in universities. This paper will explore the differences 
between pre and post war attitudes to science by looking at the 
different responses to the patenting of fortified milk in the 1920s 
and of penicillin twenty years later. It will show how there was a 
strong reaction from the MRC against the Wisconsin patenting of 
milk irradiation, leading to a rejection of all biomedical patenting. 
By contrast after the Second World War, in several countries, there 
was an acceptance that patent-oriented applied science even for 
biomedicine was an important national enterprise but that the 
practice of `pure’ research needed to be protected by identifying it 
as a different kind of activity. The paper will argue that the rhetoric 
of pure science in the post-war years indicated a newfound need to 
defend what was now seen as an endangered activity. If there were 
indeed qualitative continuities between the 1920s and the 1940s, 
there had also been a significant shift in attitudes. 

* Colin Hempstead 
Independent scholar 
A ‘tyro’ and infra-red fuses: ‘And they had three Cossor double 
beam oscilloscopes’ 

After 1945 the British government decided to develop missile 
systems. Memories of the V1 and V2 were fresh, and jet-engined 
aircraft indicated that new defences were needed - by 1949 various 
missiles were being developed. German engineers had developed 
anti-aircraft guided missiles in addition to long-range rockets aimed 
at London, but since most of the German weapons engineers had 
been commandeered by the Americans and the Russians British 
researchers began virtually from scratch.   

This paper is concerned with air-to-air guided missiles, and there 
are two types – passive and active; the first used emanations from 
aircraft, the second illuminated the aircraft with radar beams and 
detected reflected radiation. One type of passive missiles detected 
infra red emitted from aircraft. In 1955 after gaining a physics 
degree the author worked at de Havilland Propellers in Hatfield 
when their first infra-red guided and fused missile was moving 
towards production, and development had began on the second 
version. The author joined the Fuse Field section of Fuse Group, 
one of number of groups concerned with research and advanced 
development. In general the engineers and scientists were young, 
and were enthusiastic about their work which was intellectually 
demanding and creative.  

Government, private and industrial archives, reminiscences of 
scientists and engineers, secondary published sources and museums 
have informed the research. A limited conclusion will claim that the 
talents of the personnel and effective leadership and institutional 
structures were all elements in the success of the enterprise.  

Viviane Quirke 
Oxford Brookes University, UK 
Chemists and biologists in ICI’s Pharmaceutical Division 
circa 1936-1980, or the changing scientific culture(s) of a 
British pharmaceutical firm 

This paper proposes to examine the changing roles of chemists and 
biologists working in ICI’s Pharmaceutical Division, and the 
changing relationship between them, from the 1930s until the 
1980s. It analyses the impact of discoveries such as the 
sulphonamides, which sealed the victory of the chemotherapy, and 
prompted the creation of ICI’s first pharmaceutical laboratories in 



 

1936, until the 1980s, when the company had to adapt to yet 
another shift in therapeutic approach, this time towards the new 
biotechnology. It analyses the role of other factors, such as growing 
competition inside the industry, and the tightening of safety 
regulation, which in the wake of the Thalidomide tragedy placed 
greater emphasis on the pre-clinical testing of drugs, thereby 
forcing companies to integrate the biological disciplines to an even 
greater extent than before. However, this integration did not always 
go smoothly, and the relationship between chemists and biologists 
could at times be somewhat strained, leading to the departure of 
some researchers for rival companies, or – this paper will argue – to 
decisions being made with respect to R&D strategy that would have 
a long-lasting impact on the company.   

4B. Frameworks of thought and belief 
Sophie Weeks 
University of Cambridge , UK 
‘A sublime wisdom’: Francis Bacon on the Persian magic 

With few exceptions, commentary on Bacon’s concept of the unity 
of the sciences concentrates either on his taxonomy of knowledge, 
or on his pursuit of political support. No detailed account exists 
showing how the unity of knowledge rests on natural philosophical 
principles. In particular, the question of how Bacon’s appetitive 
matter and its governing laws impact on human behaviour has not 
been addressed. For Bacon, the laws of matter and its inherent 
properties of resistance, cohesion, and repulsion apply universally 
and constitute the model for all domains. The relations among 
disparate phenomena are not, Bacon insists, mere “similitudes.” 
Therefore no account of the Baconian agenda for human behaviour 
is possible in the absence of an understanding of Bacon’s 
materialism. Bacon’s naturalising of all knowledge discloses hidden 
correspondences among its various branches, which mirror hidden 
correspondences in nature. Both knowledge and nature – despite an 
apparent multiplicity and diversity – retain a primordial unity. 
Whilst designating the highest form of operative power as “true 
natural magic,” Bacon identifies the knowledge of universal laws 
with ancient Persian magic. This paper argues that the Baconian 
synthesis is a restoration of the Persian unity of knowledge and 
power. To delineate the interconnections between Bacon’s natural 
philosophical programme and his political or moral agenda, I locate 
his operative agenda for the human sciences within his materialist 
ontology and cosmogony. The aim is to demonstrate that the 
Baconian government of human action is a natural philosophical 
project whose goal is operative control over human behaviour. 

Larissa Johnson 
University of New South Wales, Australia 
The dynamics of natural theological discourse: reconsidering 
the Cambridge Platonists 

At the 2006 BSHS annual meeting, I presented an interpretation of 
natural theology designed to illustrate its complexity and its varied 
relations with theology and natural philosophy.  In this model, 
natural theology is viewed as a dynamic discourse which changed 
and developed in response to the way its practitioners met specific 
challenges, and appropriated particular resources from the variety 
that were available at the time.  In this paper, I will be applying this 
approach to a famous group of seventeenth-century English 
theologians: the Cambridge Platonists. 

This paper is intended to contribute to recent historical scholarship, 
particularly that of Robert Crocker and Sarah Hutton, which seeks 
to appreciate the wide-ranging interests of this diverse group of 
thinkers.  While the Cambridge Platonists are well known for their 
efforts in developing a rational religion, I will argue that their 
writings, particularly those of Ralph Cudworth and Henry More, 
were also important in articulating the relations between theology 
and natural philosophy in the seventeenth century.  Examining the 
natural theological writings of this group will illuminate the ways in 
which natural philosophical ideas could be incorporated into 
religious discourse and vice versa.   

Emmanuel d’Hombres  
UMR CNRS REHSEIS, France  
Therapeutic nihilism and administrative nihilism 

The doctrines of therapeutic and administrative nihilism, to take up 
the expressions made famous by Herbert Spencer and Thomas 
Huxley, share one characteristic : both are based on the belief that 
rules or norms of functioning are intrinsic or immanent in the 
chosen organization. The parallelism between these two doctrines is 
a recurring theme in social and biological thought, and has been 
often used as an argument against those who advocate a militant 
standpoint in medicine or economic policy. As there is a vis 
medicatrix naturae in the living being, which makes any intervention 
of the therapist vain and compels to conceive the role of medicine 
as an art of pure expectation, there is a vis medicatrix rei publicae 
(Malthus) in the social body, which makes the intervention of the 
legislator in the economic life pointless and even dangerous, and 
which reduces the government’s function to a role of prevention 
and punishment for violations of trading agreements. 

However, the parallelism of both conceptions is not as evident as it 
appears in the first analysis. The opposite idea has even been 
upheld : real parallelism is not between therapeutic and  
administrative nihilism, but between therapeutic nihilism and 
statism. The main argument of this thesis is that government is less 
comparable to a therapist than to a nervous system, because far 
from being an external authority, it is an integral part of social 
organization. 

In this paper, I intend to retrace the respective historic fate of these 
two schema of correspondence, and to examine the causes of this 
apparent paradox, which sometimes conceives sometimes the 
doctrine of administrative nihilism, sometimes the opposite 
doctrine of statism, as being the equivalent in politics of therapeutic 
nihilism in medicine. In my opinion, an important part of the 
explanation must to be sought in the variations of the field of – 
economic versus sociological – extension, which implicitly is given to 
the concept of vis medicatrix, or that of regulation, as we call this 
notion since the end of the nineteenth century. 

4C. Self-fashioning and scientific 
communication in the nineteenth century 
Alice Jenkins 
University of Glasgow, UK 
‘Enjoyment which the vulgar cannot conceive’: Michael 
Faraday’s literary taste 

For a year and a half between 1818 and 1819 Michael Faraday 
organised a self-help literary group whose five members met 
monthly to read and criticize one anothers writings.  An MS book 
titled Mental Exercises, held in the archives of the Royal Institution, 
contains the essays, poems and other texts produced by this group, 
giving an indirect record of its members’ cultural knowledge and 
social thinking.   

The aim of the members was to practice writing in a gentlemanly 
style: the texts they produced are thus highly aspirational, revealing 
their artisan authors experimenting with social personae which they 
thought reflected the class they wanted to enter.  Faraday in 
particular used the Mental Exercises as an opportunity to adopt the 
literary style and themes of the writers he admired, whose canonical 
status he believed was endorsed by cultural authority. 

Though some recent work in Faraday studies has rightly drawn 
attention to his enthusiastic participation in aspects of the culture of 
his contemporaries, very little use has yet been made of the 
evidence of the Mental Exercises in exploring Faraday’s literary tastes.  
The topic is of some significance, not least because an exploration 
of his engagement with worldly and fashionable writers, styles and 
subjects is necessary if Faraday’s Sandemanian, Bible-based reading 
practices are to be fully understood.  In this paper I will argue that 
the Mental Exercises provides valuable evidence about Faraday’s class 
politics and relationship with classical and Romantic English 
literature. 



 

Emily Winterburn 
Royal Observatory, Greenwich, UK  
Manchester, Cambridge and Slough: or how John Herschel 
became a man of science 

John Herschel visited Manchester in 1809 on his way to the Lake 
District.  He was travelling with his mother, who took care to 
highlight, as she saw it, the merits of each destination as an exercise 
in teaching her son how he might understand and value the modern 
world. 

John Herschel’s upbringing is often alluded to as the reason for his 
subsequent choice of scientific work and his approach to that work. 
How this came about – beyond his having famous astronomers as 
father and aunt – is, however, rarely given any attention.  In this 
paper I will look at the details of John Herschel’s childhood 
education, from his early years in Slough to University in 
Cambridge, to begin to rectify this.  In particular I will focus on the 
less formal side of his education, the holidays the Herschels went 
on as a family and the games he played at home to examine how, 
besides employing the best schools and tutors, John’s family 
prepared him for his life in science. 

Nicola Gauld 
Fitzwilliam Museum, Cambridge, UK 
‘What is meant by this system?’ Charles Darwin and the visual 
re-ordering of nature 

In the frontispiece to the Reverend John George Wood’s Illustrated 
Natural History, the reader is presented with a clear ordering of 
nature’s inhabitants where less intelligent animals are placed at the 
bottom and apes ascend to the top. Published in the 1850s before 
Darwin’s On the Origin of Species, Wood’s frontispiece represents a 
new way of patterning nature while still asserting a hierarchy. In her 
discussion of nineteenth-century American zoological illustration, 
Ann Shelby Blum comments that there is a marked continuity 
found in zoological taxonomic illustration within the pre- and post-
Darwinian world, but is this continuity evident in the work of 
British illustrators? What do illustrations included in Darwin’s 
books tell us about the order of nature? Moreover, is the 
polarisation inherent to the scientific debate also evident in art? 
How was nature to be understood visually in this ruthless and 
uncompromising world of conflict and survival? In advance of 
Darwin’s bicentenary in 2009, and the 150th anniversary of the 
Origin, this paper will consider the renegotiation of the ‘Great Chain 
of Being’ in light of Darwin’s hypothesis, and examines the effect 
of those theories upon the order of nature, paying particular 
attention to visual culture, from diagrams included in ‘high’ 
scientific treatises to more popular representations found in 
zoological and natural history books, alongside so-called ‘high’ art 
examples, and ‘lower’ art forms such as periodical illustration and 
caricature. Contrasting representations, embedded within visual 
culture, offer an invaluable tool of exploration with which to reveal 
the reorganisation of nature in the post-Darwinian world. 

5A. Francophone theory and practice in the 
long eighteenth century 
Hugues Chabot  
Université Lyon 1, France 
Anti-Newtonians on the Continent in the late eighteenth 
century: an alternative scientific practice? 

Historiography has considered that acceptance of Newtonianism in 
France was achieved in the mid-1730s with the end of the debate 
over the Earth shape. However, over the whole century, some 
scientists still defended mechanism against the idea of an action-at-
a-distance. The most famous is George-Louis Lesage (1724-1803), 
from Geneva, because he intended to demonstrate the attraction 
law with a physical principle. But the ones who rejected completely 
the Newtonian theory are less known. First among them, Joseph-
Etienne Bertier (1702-1783), Academy of Sciences correspondent 
from 1748 on, published in 1763 and 1764 some Principes de physique, 
pour servir de suite aux principes mathématiques de Newton. Others, like 
David, La Perrière, or Vivens, were members of provincial 
academies. They all wrote “Essais” or “Systèmes” to refute 
Newton. 

My presentation will focus on two main points. 

1.What are the arguments used by anti-Newtonians? The latter 
deliberately matched mathematics with physics. To explain how the 
world goes, they distrusted calculus techniques as unsuitable to 
study the very nature of matter and movement. Such an attitude 
required an alternative epistemology to the Newtonian one. 

2.How are these arguments conveyed? After 1740, academic prizes 
for astronomy dealt only with typical Newtonian questions, e.g. the 
three-bodies problem. To get an audience, anti-Newtonians 
submitted their research work and criticisms to periodicals such as 
the Journal Encyclopédique, the Journal de Trévoux, or the Mercure de 
France. These journals represented an alternative place to publicize 
scientific ideas dismissed by the institution. 

Alexi Shannon Baker 
University of Oxford, UK 
Immigration, religion and the instrument trade in eighteenth 
century London 

The producers and sellers of optical, mathematical and 
philosophical instruments in early eighteenth century London were 
often influenced by an array of interrelationships within and 
without the city when they made socioeconomic decisions. Two 
key, but little examined, influences were relationships based upon 
immigrant origins and religious beliefs. Immigrant instrument 
makers and sellers and their descendants often brought distinctive 
technical skills and commercial practices to their new homeland. 
Most continued to communicate with, to visit and sometimes to 
depend upon their relatives and friends abroad. Many of them 
spent a good portion of their working and social lives within 
immigrant communities as well. The individuals who continued to 
worship in their foreign faiths also maintained strong religious ties 
which could bring customers, connections and loans and resulted in 
additional socioeconomic considerations.  

The lives of French Protestant immigrants to London provide 
perhaps the clearest illustration of the roles which immigration and 
religion could play in the instrument trade of the pre-industrial 
capital. Despite a certain amount of assimilation, many of the trade 
members who belonged to the French immigrant community were 
clearly predisposed to associating with their fellows in legal, social, 
religious and commercial activities. Their working lives display 
many of the hallmarks of the instrument trade at large in eighteenth 
century London, including the pursuit of and interrelationships with 
other metalworking trades, but also more unique characteristics 
such as a well-recorded element of female participation in the 
instrument trade. 

Christine Aicardi 
University College London, UK 
Experimentalism at the Paris Institution for Deaf-Mutes, 
1760-1830 

From the second half of the seventeenth century, and throughout 
the eighteenth century, enlightened savants and philosophers 
increasingly assumed that all dimensions of humanity were 
governed by natural laws, hence potential objects for scientific 
inquiry. Around the same time, analysis grew progressively into the 
governing principle to which any good science had to subscribe – 
not just mechanics or chemistry, but also domains that could not be 
subjected to mathematical analysis such as natural history or 
language. In France, the combination of these trends reached its 
apex around the turn of the nineteenth century with the Idéologues, 
who aimed at establishing analysis as the meta-principle unifying all 
sciences. As part of their project, they attempted to develop a 
global science of man which conformed to their ideal. The present 
essay argues that the Paris Institution for the Deaf-Mutes, which 
the Abbé de l’ Epée initiated in 1760 to provide deaf-mute children 
with an education, was constructed through the Revolutionary and 
post-Revolutionary years into a comprehensive laboratory for a 
nascent science of man in the Ideologues’ spirit – a multi-purpose 
experimental setting for both the validation and the practical 
application of analytically grounded theories. It further contends 
that around 1830, the change of policy at the Paris Institution 



 

officialised the downfall of the analytical framework which had 
shaped the school’s destiny since its inception. 

5B. Geographies of medicine 
Jonathan Reinarz 
University of Birmingham, UK 
Knowing your place: the importance of place in Second City 
medicine 

In recent years, regional approaches have once again become 
common in a variety of historical fields. Having undergone a 
‘cultural turn’ in the 1980s and 1990s, historiography is now 
undergoing a very noticeable ‘spatial’, or ‘geographical turn’. The 
same can be said about medical history research, where many new 
and influential studies have reconsidered the places and spaces of 
medicine and health. Building on important regional studies by Joan 
Lane, Hilary Marland and John Pickstone in the 1980s, historians 
continue to revise ideas of medical practice in relation to local 
realities. However, as important as these and more recent studies 
have been, very few works attempt to discuss the full implications 
of place in the context of their very local stories, rarely addressing 
the work of geographers. In this paper, I will seek to assess what 
was unique about Birmingham medicine in the nineteenth century. 
In particular, it aims to marry geographical concepts of place with 
extensive research on Birmingham’s medical heritage. Moreover, it 
will consider the wider repercussions of such an approach in the 
history of medicine, including its potential to undermine even 
further comparative historical studies. 

Nicole Baur 
University of Exeter, UK 
Immunisation put in place: vaccine uptake rates in Berlin, 
Germany 

The revival of regional geography with its focus on the individuality 
of places has placed geography in closer proximity to social and 
human sciences. In recent years this new concept of place has 
gained importance in medical historical research, where places are 
beginning to be understood as locations with particular physical and 
social settings rather than mere addresses on a map. Although it has 
long been known that places can be beneficial or destructive to 
human health, regarding regional variations in health as local 
responses to these structures and as results of the interaction 
between individuals and their environment is a rather recent 
approach. 

The linkage between deprivation and ill-health is well-known, so 
this paper uses the new conceptual framework to investigate 
immunisation behaviour as an example of preventative care offered 
free of charge in Germany. The regional focus is Berlin, the capital 
of Germany and one of the major urban areas in the European 
Union. The paper looks at the socio-cultural and historico-political 
settings in Berlin on various spatial scales and assesses their effects 
on the past and current development of immunisation rates, which 
are regarded as indicators of general preventative behaviour by the 
German health authorities. 

* Victoria Blake 
University of Durham, UK 
Prevalence in the province: public health and ‘medical 
expertise’ in the North East of England, 1848-1914 

Dramatic changes to the nature of Britain’s population distribution 
took place alongside its rapid growth during the nineteenth century. 
Whereas the 1801 census reveals that two thirds of England and 
Wales’ inhabitants lived in rural areas, by the end of the century, 
massive concentrations of population lived and worked in many 
swiftly growing urban areas (D.J. Rowe, 1977). Epidemics and the 
prevalence of contagious diseases were increasingly considered 
threats to the very fabric of society during an era that saw 
significant changes in both the generalised field of ‘healing’ and 
public health. Interest in, and usage of basic health statistics became 
more widespread, owing in part to the availability of mortality rates 
following the 1837 establishment of the General Register Office. 
Towards the end of the century incidence and mortality rates were 
in decline, though debates remain over whether this can be 

attributed solely to the development of epidemiology and public 
health administrations; it has also been argued that improved 
nutrition played a decisive role (Anne Hardy, 1993).  

Despite recent more systematic investigations of how modern 
clinical research emerged in Britain, this aspect of medical history 
has been somewhat neglected for the North East of England. With 
an awareness of such contexts, this paper explores the role played 
by the Northumberland and Durham Medical Society (est.1848) in 
shaping and reflecting public perceptions of health and disease in 
the region. Drawing upon archival materials (minutes, accounts, 
reports on proceedings, and newspaper cuttings) and the society’s 
own journal, I contend that the society’s collection and analysis of 
public health data utilised people and place as substrates for the 
localised production of medical knowledge and ‘expertise’. As a 
result, I assert that this programme played a vital role in raising its 
members’ professional status vis-à-vis other healers, and that of 
North East practitioners within the wider medical community.  

Ryan M Johnson 
University of Oxford, UK 
The purchase and the preservation of health in the tropical 
colonies: the London Livingstone Exhibition and British 
ideas of medicine and hygiene in warm climates, 1870-1914 

When, in 1900, missionary physician Charles F. Harford-Battersby 
announced the opening of an exhibition at St. Martins Town Hall, 
Charing Cross, devoted to the display of goods for the preservation 
of health in tropical climates, he could apply no greater name to the 
cover of admission tickets than ‘Livingstone’. Merchants selling 
goods to ‘master’ tropical climates also found no better benefactor 
than “The Great Master.” For late Victorians and Edwardians 
David Livingstone (1813-1873) was irreversibly linked with opening 
up the deepest unknowns of tropical Africa, and his legend thrived 
in an age of Empire and captivated the imagination of a public 
obsessed with colonial conquest and expansion. This paper 
examines the 1900 London Livingstone Exhibition and the role 
advertising and Britain’s emerging commodity culture played in 
shaping ideas of medicine and hygiene in the tropical colonies. The 
exhibition is unique in that it was neither a display of commodities 
from the colonies, nor an ethnographic re-presentation of ‘native’ 
life; rather it was a spectacle of preservation technology influenced 
through colonial networks, and manufactured through powerful 
technoscientific complexes in Britain. Coupled to the exhibition are 
lay manuals for the preservation of health that promoted and 
advertised many of the goods on display; taken together the 
exhibition and manuals allow for the ‘provincialising’ of tropical 
medicine, and a movement beyond histories dominated by elite 
medical and scientific perspectives.  

5C. Learning history of science online 
David Mossley 
Higher Education Academy Centre for Philosophical and Religious Studies, 
University of Leeds, UK 
Playing a Tune with the Bangs and Whistles 

What is the pedagogical framework that underpins the use of online 
resources in history of science teaching? This presentation will 
explore how to develop a coherent approach to using e-learning in 
FE/HE contexts and examine subject-specific characteristics of 
online learning in history of science, technology and medicine.  

John van Wyhe 
University of Cambridge, UK 
Using Darwin Online 

This presentation outlines the range of resources recently made 
available at Darwin Online (darwin-online.org.uk) and methods of 
searching and using the site to best effect as well as inviting 
discussion on the use of the site in learning and teaching. 

* Graeme Gooday 
University of Leeds, UK 
Enabling student research with Electricity Online 

How do we get our students to understand what 'research' in 
history of science is? This presentation explores how to use online 



 

primary resources in the history of electrical science and technology 
in conjunction with specially devised online tutorials to wean 
students off reliance on secondary sources and learn to formulate 
their own research questions and projects.  

Mike Hawkins 
University of Sussex, UK 
Dynamic experiences with The Newton Project and 
Livingstone Online: the challenges of delivering content to 
diverse audiences 

The past few years have witnessed a remarkable growth in the 
number of online resources in the history of science and medicine. 
One of the key challenges in creating an online project is that their 
directors can no longer assume that they know best how and by 
whom their materials will be used. Successfully bringing an online  
resource to life requires critically rethinking issues about the nature, 
uses and audience for their materials. Dr Michael Hawkins, soon to 
be the new BSHS Webmaster, has helped develop two major 
HSTM online resources: The Newton Project 
(www.newtonproject.sussex.ac.uk) and Livingstone Online 
(www.livingstoneonline.ucl.ac.uk). In his talk, he will explore the 
educational uses of the materials available from both these projects 
and the challenges of creating a credible online project that is 
capable of appealing to both specialized and amateur audiences. 

6A. Interpreting information technologies 
David Anderson 
University of Portsmouth, UK 
The contribution of M H A Newman and the University of 
Manchester Department of Mathematics to the development 
of the world’s first stored-program computer 

The story of how the world’s first stored-program computer came 
to be developed at the University of Manchester in the immediate 
post-war period is conventionally told only from an engineering or 
technical perspective.  The dominant discourse to which this has 
given rise may be characterised as what Mike Mahoney calls an 
“insider history”, which, almost completely de-contextualised, fails 
to explain adequately the behaviour of historical actors.  

 This talk will attempt to throw light on the institutional imperatives 
which led to the location of computing activity at Manchester and 
will reject the usual portrayal of M.H.A. Newman, I.J. Good and D. 
Rees of the Department of Mathematics as merely bit-part players 
whose independent attempts to build a computer failed while a rival 
effort in the Department of Electrotechnics carried all before it.  
Newman will be resituated as the initiator, leader, and principal 
financial supporter of a single unified project.  It will be shown that 
he was engaged in an active and officially-sanctioned transfer of 
computing know-how from the classified Colossus computer at 
Bletchley Park into the civilian world.   It will also be shown how 
the contribution made by the Newman and his Mathematics 
Department went well beyond simply encouraging the engineers, 
F.C. Williams and T. Kilburn, and will, in direct contrast to the 
usual account, place mathematicians at the head and heart of a 
collaborative undertaking which led, initially, to the development of 
the Small Scale Experimental Machine or so-called “Baby” 
computer.    

Janet Delve 
University of Portsmouth, UK 
The place of memory in the history of computing 

History and Memory is now a well-established field with a strong 
theoretical framework, drawing on such works from French history 
as Pierre Nora’s Les Lieux de Mémoire (1984-1992) and Henri 
Rousso’s Le Syndrome de Vichy (1987).  For this conference, the 
importance of these seminal texts lies in the depth of critical 
analysis they devote to differing types of historical material, 
including memory in general and oral testimony in particular.  
Rousso investigates how various “vectors of the 
past…commemorations, film and historiography” (p11) interact in 
the construction of national memory, and he examines the assorted 
myths that are built up, then broken, along the way.  Both Nora and 
Rousso discuss the importance of commemoration to historical 

studies. This paper considers the application of such methodology 
to the history of computing, where oral testimony and memories 
appear seldom to be held up to rigorous, historical scrutiny, and the 
attendant discourse regarding computing developments often goes 
unchallenged.  Has the time come for these accounts to be re-
appraised, perhaps uncovering myths which need to be re-
examined, and moving the discipline on to a firmer theoretical 
foundation?   

Miguel Garcia-Sancho 
Imperial College London, UK 
Creating a genetic language: DNA sequencing and the first 
modern biological databases, 1965-1985 

My paper will explore the effects of the first DNA sequence 
databases in the ontological status of this molecule and the practice 
of sequencing. I will, concretely, focus on the effort to create a 
central European sequence repository, developed at the European 
Molecular Biology Laboratory (EMBL) in Heidelberg during the 
1980s. By analysing a series of interviews with the database creators, 
their published papers and personal archives, I will discuss how the 
European collection required a new sort of professional – the 
curator – external to biological research, who adapted the database 
technology to the specific features of DNA. 

The emergence of the curator distinguished the DNA sequence 
database from other modern biological repositories, as the 
crystallographic and protein sequence banks. These collections, 
initiated during the second half of the 60s, were maintained by 
traditional biologists who combined research with database work. 
In comparing such databases with older natural history repositories 
and the new DNA sequence banks, I will argue that the latter 
completed a tendency towards abstraction in the life sciences 
collections: the stored representations were increasingly unrelated –
both as icons and symbols – to the original specimens. 

This growing abstraction was mainly due to a series of software 
programs which Graham Cameron and Greg Hamm, creators of 
the EMBL database, wrote during the early 80s to validate the 
stored sequence data. The programs were based on the then 
emergent spell checking tools of the text processors and considered 
the particular features of DNA as a language, e.g. the necessity of a 
specific sequence before and after a gene. Hamm and Cameron also 
adapted the database technology, used in public administration and 
various private companies since the 60s, to the DNA sequences and 
created new entry structures able to extract features from the stored 
information. 

6B. Medicine and authority 
Elizabeth Neswald 
Brock University, Ontario, Canada 
Hydropathy in Cork 

In 1843, Captain Claridge, famous missionary of the cold water 
cure, toured the Irish province of Munster, stopping at the town of 
Cork on his way. His visit inspired a flurry of local activity, 
including public meetings, visits to Graefenberg and the foundation 
of several hydropathic establishments. This paper investigates the 
reception of hydropathy in Munster as part of a study on 
interactions between scientific itinerants, provincial publics and 
metropolitan organs of professionalisation in mid-nineteenth-
century Ireland. 

Scientific and medical itinerants provided necessary services and 
expertise to the Irish provinces, but their presence could also 
provoke the manifestation of latent conflicts and professional 
tensions. In the case of medical itinerants, medical organisations 
also maintained a watchful eye on these interactions. Metropolitan 
and provincial communities often had differing perceptions of the 
medical profession and the activities of provincial practitioners 
escaped direct control. The reception provincial medical 
communities gave to itinerant practitioners provided professional 
organs with opportunities for publicly disciplining their wayward 
country colleagues and explicitly thematisizing the boundaries of 
professionalism. When the recently founded Irish organ of medical 
professionalisation, the Dublin Medical Press stepped in to put an end 



 

to the hydropathic spectre in Cork, a dispute between local 
physicians became one between metropolitan and provincial 
perception of medical practice. 

Paula Hellal and Marjorie Lorch 
Birkbeck College, University of London, UK 
Medico-legal considerations of insanity and aphasia 

During the 19th century, physicians were called as ‘expert witnesses’ 
in numerous insanity cases. Physicians were needed to assess 
particular individuals to clarify contemporary medical terminology 
for the courts, explaining new distinctions in the understanding of 
mental illness. The question of insanity and the role of medical men 
and the law have attracted considerable interest from modern 
historians, while the medico-legal aspect of acquired language 
disorders has received almost no attention to date. Yet, this was a 
time of considerable interest in the classification of aphasia. The 
19th century saw the origin of the debate as to whether aphasia was 
strictly a language disorder or symptomatic of a more general 
cognitive disorder. Aphasic terminology, like the notion of insanity, 
became a matter of considerable controversy. 

This paper will examine the medico-legal aspects of aphasia through 
a discussion of a number of cases that appeared in the English 
speaking courts in the late nineteenth and early twentieth centuries. 
By examining the arguments put forward by clinical experts on the 
mental capacity of aphasics, their views of the relation between 
language and thought will be revealed. The hitherto neglected court 
records, through the words of the medical experts called upon to 
give testimony and the nature of the evidence presented on the 
aphasic’s behaviour seen to be relevant to the determination of the 
case, will shed new light on this fascinating period of early 
neuroscientific investigation. 

Floriane Blanc 
Université Lyon  1, France 
The place of deference: inaugural lectures at the Paris Faculty 
of Pharmacy, 1925-1967  

Inaugural lectures represent a special type of scientific discourse. 
This paper deals with such inaugural lectures given at the Paris 
Faculty of Pharmacy between 1925 and 1967. In these lectures, the 
newly appointed professors followed a stylized format demanding 
specific terms of address. One might dismiss these presentations as 
being mere exercises in deferential rhetoric, but I want to argue that 
these speeches contain precious indications for the historian of 
science. In this paper, I propose to focus on the part of the lecture 
in which the newly appointed professors paid homage to his 
predecessor. Despite certain ritualized characteristics, it allows us to 
examine the relationship between the new titular and his 
predecessor. Following the work of Gloria Origgi, I intend to 
analyze the place of deference in this relationship between 
predecessor and successor and the consequences of this deference. 
In order to do this, I will situate the appointments in their social 
and institutional setting, showing the conservative nature of such 
decisions and how they fit into a very tightly constrained research 
and teaching community. In conclusion, I aim to illustrate how the 
interest of this phenomenon of deference and institutional 
inheritance stretches far beyond the relatively small community of 
the Paris Faculty of Pharmacy. 

6C. The adventures of an historical object, 
and other stories 
* Alice Nicholls 
Science Museum, London, UK 
Melanie Keene 
University of Cambridge, UK 
 

Want to know how and why to ventriloquise an object? Join us for 
this session investigating the creative writing of ‘object 
autobiographies’ as an educational resource in history of science. 
Hear the adventures of Faraday’s misanthropic magnet, the 
reflections of the Atlantic telegraph cable resigned to mantelpiece 
decoration, and more. Then, using objects from local museum 
collections, we invite you to try writing short autobiographical 

narratives – with a prize for the winning team! The session will 
finish with an opportunity for you to discuss and shape the future 
use of object stories for teaching, and interpreting museum 
collections. Take a look at the BSHS Outreach and Education 
Committee webpages (www.bshs.org.uk/bshs/outreach/) for a 
preview of some object stories. 

7A. Conflict, controversy and conciliation 
Brian Regal  
Kean University, New Jersey, USA 
Grover Krantz and the anomalous primates 

Grover Sanders Krantz (1931-2002) was the first American physical 
anthropologist to take an active and public role in the search for the 
creature known as Sasquatch.  He attempted to follow in the 
footsteps of naturalists Ivan Sandersen and Bernard Heuvelmans 
who worked to make the study of such anomalous primates a 
matter of zoology.  Overshadowing his research into human 
evolution and population dynamics over a thirty year period, 
Krantz’s Sasquatch work was ignored by his mainstream colleagues 
and condemned by amateur Sasquatch hunters.  He rebuked 
colleagues for refusing to investigate what he considered a real 
animal and chided the amateurs for being too ready to believe in 
unsubstantiated nonsense.  Krantz acknowledged that most 
Sasquatch evidence was manufactured and he appreciated the role 
of folklore.  However, as he believed the small amount of material 
he based his work on was genuine this presentation will examine 
how he used scientific protocols and theoretical thinking—
including a variation on the multiregional hypothesis of human 
evolution—to generate an explanation his colleagues in 
paleoanthropology would accept. This presentation is not an attempt 
to prove or disprove the existence of Bigfoot.  Rather, it is an 
investigation into how a scientist assembled a body of evidence in 
support of an idea in the face of neglect and ridicule.  This will be 
done by examining the Krantz papers recently made available at the 
National Anthropological Archive of the Smithsonian Institution. 

Don O’Leary 
University College Cork, Ireland 
Irish Catholic responses to evolutionary theory: from Humani 
Generis to the Second Vatican Council 

Pope Pius XII acknowledged that biological evolution was 
scientifically valid, but unproven, when he issued the encyclical 
“Humani Generis” in August 1950.  Loyal Roman Catholics were 
not permitted to apply evolutionary theory to explain human 
origins without taking cognisance of its theological implications.  
The doctrine of Original Sin, viewed from a traditionalist 
perspective, asserted that all humans were descended from one 
couple - Adam and Eve.  Biologists, in contrast, maintained that 
humans originated from a population of hominids.  This gave rise 
to a contradiction between Catholic theology and a well established 
scientific theory.  Some theologians endeavoured to solve this 
problem but their initiatives were circumscribed by ecclesiastical 
authority. 

Irish Catholic opinions were expressed mainly through the medium 
of The Irish Theological Quarterly and The Irish Ecclesiastical Record.  Irish 
Catholic authors, like their counterparts abroad, were submissive to 
the restrictions imposed by the encyclical but an underlying concern 
can be discerned in their writings about the incompatibility between 
theological and scientific explanations of human origins which they 
feared would give credence to the conflict hypothesis.  By the early 
1950s scepticism about human evolution and natural selection had 
subsided.  Irish Catholic authors expressed opinions that were 
nuanced, reflective and conciliatory, unlike those of the previous 
several decades.  As they worked within the restrictive parameters 
of “Humani Generis” they moved closer to the progressive wing of 
Catholic theology.   However, they failed to harmonise Catholic 
theology with modern science on the issue of human evolution. 



 

Karl Spracklen 
Leeds Metropolitan University, UK 
The Holy Blood and the Holy Grail: myths of scientific racism 
and the pursuit of excellence in sport 

Despite the continuing publication of research that suggests there is 
no scientific basis to race as a biological category, theories of racial 
difference continue to be invoked within sport to explain the 
perceived dominance of black athletes in certain professional sport; 
as in the case of John Entine’s controversial Taboo: why black athletes 
dominate sports and why we are afraid to talk about it or undergraduate 
textbooks that suggest “racial differences” in physique may 
significantly affect athletic performance. In this paper, the 
relationship between scientific racism and the origins of modern 
sport will be examined. It will be argued that ideologies of power 
and myths about race associated with Social Darwinism underpin 
both scientific racism and the development of modern sport at the 
end of the Nineteenth Century. Qualitative research with current 
sport scientists will then be used to investigate the socio-ethical 
tensions within the emergent discipline of sport science between 
professionalism, scientism and the demand from external interests 
to produce results that help people in sport win medals. It will be 
shown that these tensions, combined with the history of race as a 
category in sport science, combine to create the discourse of 
scientific knowledge that reflects, rather than challenges, folk 
notions of black athletic physicality. 

7B. Disciplines and practices in Indian 
science (1890-1954) 
Chair: Professor Mark Harrison, Oxford University 
This panel explores a range of motivations for establishing scientific 
research in India, using the discourse of science as a metonym for a 
single, unified, and independent national culture. Chakrabarti’s 
paper shows that the establishment of Pasteurian laboratories were 
driven both by impulses emanating from Britain and by a discourse 
of civic morality emerging at the provincial level in India. Nair 
examines the scientific practice of E. K. Janaki to comment upon 
the history of plant genetics in India, while mobilizing gender as an 
analytical tool. Phalkey explores how modernist, internationalist 
imperatives to establish nuclear physics in India were not in 
themselves sufficient to win government funding at the critical 
juncture of independence. The three contributions together look at 
the period between 1890 and 1954, and at three different fields - 
bacteriology, plant genetics and nuclear physics. 

Pratik Chakrabarti 
University of Kent, UK 
‘Where a Pasteur Institute is more wanted than almost 
anywhere else’: the Pasteur movement in colonial India, 1890-
1910 

The expansion of the Pasteur Institute of Paris into its overseas 
branches in Saigon, Morocco, Latin America, China and West-Asia 
has been described as ‘scientific imperialism’. In India several 
Pasteur Institutes were established from 1900. 

The first impetus to set up such laboratories in India came from 
Britain and there was a strong metropolitan connection in the 
formative stage of the Pasteur movement in India. However, 
Pasteurism was a politically volatile topic in contemporary England. 
Thus what was to be transferred to the colony had problematic 
lineage in the metropolis and a movement within the colony was 
necessary to establish an institute there, an essentially colonial one. 
In India, at the end of the 19th C, a period ravaged by cholera and 
plague mortalities, the Pasteur Institutes were often seen as the 
‘emblem’ of Western panacea against a local scourge. Thus unlike 
the other bacteriological laboratories established in India, the 
Pasteur Institutes were products of a decade long and sustained 
public movement starting from 1890 thereby situating the 
laboratory and bacteriology within the public domain. The paper 
will explore the moral, political imperatives within which the 
movement was located. It will study the link between morality and 
the civilizational rhetoric of bacteriology in the tropics as reflected 
here. It ends with the end of a decade long search for the perfect 
site for the laboratory, through debates around tropical climate and 

bacteriological research, the dichotomies between plains and hills, 
finally settling for the idyllic setting of Kasauli and then in 
Coonoor. 

Savithri Preetha Nair 
University of London, UK 
The impact of Soviet biology on Indian plant genetics: E K 
Janaki Ammal and her Contemporaries, 1930s-40s 

Historians of science in India have failed to take into account 
women and gender in their investigations. If there have been any 
attempts at all these have been by sociologists or educationists, 
mostly focusing on the contemporary period and on issues such as: 
social and work environment, gender stratification or the impact of 
family structure on women’s participation in science. This research 
aims to reconstruct the life and work of an exceptional but 
marginalised Indian woman cytogeneticist, E.K. Janaki Ammal 
(1897-1984); and through her life, the history of classical plant 
genetics in India, from its origins in colonial monoculture 
experiments and economic botany to its later associations with 
issues of biodiversity and ecology.  The first Indian woman to 
receive a doctor of philosophy in science, Janaki is best known for 
her work, The Chromosome Atlas of Cultivated Plants (1945), co-
authored with the British geneticist, C.D. Darlington and dedicated 
to N. I. Vavilov. Spread over six decades and across three different 
continents – Asia, America and Europe, Janaki’s scientific work 
shifted focus to ethnobotany and ecology in her later years. The 
present paper, which is part of the larger study, will concentrate on 
the impact of Soviet biology on Indian plant genetics in the 1930s-
40s and will show how Janaki’s Vavilovian ideas as revealed in her 
brilliant work on Saccharum cytology, was suppressed and 
marginalised by male contemporaries, aggressively toeing the 
Lysenkoist line at imperial institutions of economic botany in India.  

* Jahnavi Phalkey 
Georgia Institute of Technology, USA 
Not only smashing atoms: Meghnad Saha and the 
establishment of nuclear physics in Calcutta, 1938-1954 

The origins and progress of nuclear physics research in the 
twentieth century can be traced to a few centres in Western Europe 
and later to the United States. However, there were physicists on 
the international periphery, where local scientific communities tried 
to keep up with the research frontiers of their disciplines for 
various reasons, within constraints and with varying results. In this 
paper I will examine the motivations of the physicist Meghnad Saha 
to build a particle accelerator and establish a nuclear physics 
research facility in the Palit Laboratory, University Science College, 
Calcutta, (later Institute for Nuclear Physics). Combined with his 
awareness of nuclear physics as the emerging frontier of physics 
research, and his fascination for the “nucleus-buster”, Saha’s quest 
for the cyclotron was also deeply embedded in his pledge to the 
larger project of building a modern India, fully equipped to 
function culturally as an equal among equals in the moral economy 
of international science. In the process, the cyclotron became the 
organizing principle for the entire endeavor of establishing nuclear 
physics research and education in Calcutta. However an emerging 
national framework and the use of atomic bombs at the end of 
WWII recast the imperative for nuclear research in independent 
India. The Calcutta project could not escape this reframing and as a 
result, even as possibilities for nuclear research scaled up, the nature 
of and accessibility to opportunities became significantly 
circumscribed. 

7C. Using role-play to teach the history of 
medicine: death in the city in seventeenth-
century York 
* Sabine Clarke 
University of Oxford, UK 
and the BSHS Strolling Players 

The aim of this session is to consider the use of role-play to engage 
young people with themes in the history of medicine. It will focus 
on an event that looks at the plague epidemic that occurred in York 
in 1631, to be held at the BA Festival of Science in York later this 



 

year. The format of this event is an enquiry by city aldermen into 
the causes and possible method of containment of the plague 
epidemic in which a number of characters in costume are 
interviewed one at a time by city aldermen. The lead alderman is an 
‘actor’ with a script whilst the audience are the remaining 
interrogators. The session in York will involve the participation of 
an audience made up of children aged 9 and older, whilst in this 
case the role of the audience will be played by adults attending the 
BSHS conference.  

The characters to be interviewed include a young woman from a 
poor area, a clergyman, a physician and a draper. On being 
interviewed by the lead alderman and audience members we hope 
to explore some of the ideas of disease and its control and 
avoidance that were current at the time including miasmatic 
understandings (plague caught by inhaling odorous breath etc), 
contagionist ideas (some people believed that boats from Hull had 
brought plague), etc. At the end there will a discussion on how the 
session might be improved and how the event might be taken to a 
wider audience in museums and schools. 

8A. (Re)creating Science in Nineteenth-
Century Britain 
This panel seeks to address the development of science in 
nineteenth-century Britain, particularly in its popularization. All 
three papers reflect on how modern readers understand nineteenth-
century science, and the need for a revision of these views, 
particularly with regards to the ‘new sciences.’ Beginning with the 
influenza pandemic in Russia in 1889, Jim Mussell addresses the 
reporting of this event in the newspapers, discussing the social 
impact of this reports. Kate Hebblethwaite discusses the 
developments of cellular theory and how it was represented in 
popular literature, representing the unease of this new scientific 
understanding of biology. Finally, Amanda Caleb considers the 
depiction of eugenics in Stevenson’s Strange Case of Dr Jekyll and Mr 
Hyde, suggesting that this text popularized eugenics whilst still 
questioning its appropriateness. This panel considers the continual 
need for science to force a confrontation with the uncomfortable, 
whether theoretical or tangible. 

Jim Mussell  
Birkbeck College, University of London, UK 
‘An excuse for the breaking of unwelcome engagements’: the 
role of the press in communicating the 1889 influenza 
pandemic 

When influenza broke out in Russia in November 1889 and then 
made rapid progress across most of the major European cities, 
commentators in London remarked that the illness seemed to be 
exploiting the same information technologies that permitted the 
reports of its progress.  This paper considers the relationship 
between the arrival and printing of news in London with the 
perception and understanding of the approaching pandemic. 

The high morbidity of the outbreak ensured that its impact was 
widely felt, however this tended to be amongst the social body 
rather than the physical bodies of individuals.  Although there was 
substantial medical discourse speculating about the germ that lay 
behind the symptoms, the low mortality of the pandemic legitmated 
much wider speculation about the cause of the illness and its effects 
on society.  For instance, the severity of the symptoms, although 
only short-lived, were seen as a direct threat to late nineteenth-
century civilization as they would ‘un-man’ the working male while 
curtailing the necessary domestic work performed by female 
servants.  As many more people experienced the influenza through 
its social manifestation than in their own particular bodies, the 
perceptions of the cause that lay behind these diverse symptoms 
proliferated. 

Through an investigation of the congruence between news, 
information technology, and the passage of the illness, I reveal the 
role that the periodical press plays in the emergence of a hitherto 
unknown object like the ‘flu.  The press played an important part in 
extending knowledge of the symptoms to knowledge of their 
source.  However, the diverse contributions to the press, the 

diversity of the titles themselves, and their periodic appearance over 
time, ensured that rather than reify a single cause, a range of 
possible causes gained social currency.  The pharmaceutical trade 
journal Chemist and Druggist, which celebrated the increase in trade 
caused by the influenza, captured this idea that there were at least 
two epidemics circulating.  ‘Many of the cases,’ they write, ‘might be 
currently described as daily-telegraphic than as influenza.  But that 
the genuine article is here too, is beyond doubt.’ 

Kate Hebblethwaite 
Trinity College Dublin, Ireland 
Beyond the visible: democratic cells, unruly blobs, and the 
circle of life 

By the middle of the nineteenth century the physical boundaries 
between human and animal were increasingly exposed as little more 
than arbitrary divisions. As the biological composition of life was 
gradually revealed in progressively decreasing elements of structural 
form, it became increasingly difficult to pinpoint the exact 
physiological stage at which the division between man and beast 
became incontrovertible. Nineteenth-century cell theory, pioneered 
by Matthias Jakob Schleiden and Theodor Schwann, argued that all 
living things were composed of cells: man, mammal, fowl and fish 
were ultimately unified and subsequent divisions of species were 
but secondary dimensions of this fundamental cellular composition. 
Taken to its imaginative extreme these microscopic organisms 
nullified the constructed boundaries upon which the carefully 
stratified social order rested.  

The conceptual ramifications of the idea that all life forms were 
ultimately bound in protoplasmic unity are evident in certain works 
of popular fiction in the second half of the nineteenth century. 
Writers such as Fitz-James O’Brien and Arthur Conan Doyle 
exploited the potent power and latent intelligence of microscopic 
life and nebulous organisms, whilst H.G. Wells amalgamated the 
trajectories of past and future evolution in a terrifying vision of 
total (re)capitulation to these most basic units of physical structure. 
The universal image of the cell crossed and negated all boundaries 
of creation even as it purpose embraced and defined them. Guided 
by the microscopic cell rather than an invisible deity, therefore, 
mankind was forced to re-evaluate the directive power of what lay 
beyond the visible. 

* Amanda Mordavsky Caleb 
University of Sheffield, UK 
Dr Jekyll and Mr Galton: the literacy of eugenics in 
Stevenson’s Strange Case 

In the last fifty years of literary criticism, there has been very little 
research done with respect to the relationship between eugenics and 
literature, particularly with regard to the years of Francis Galton’s 
promotion of the term and movement from the 1860s to his death 
in 1911. Angelique Richardson (2003) has suggested that this is 
primarily to do with the popular association of eugenics with 
Naziism and the Third Reich. Richardson’s discussion repositions 
eugenics in its historical and literary place; however her focus is 
solely on its representation in New Woman’s fiction, which neglects 
the nineteenth-century science fiction and scientific romances 
which represented both degeneration and eugenics. In addressing 
this research gap, I will consider how Robert Louis Stevenson used 
eugenics as a metaphor in his Strange Case of Dr Jekyll and Mr Hyde 
(1886). 

Analysis regarding Stevenson’s application and representation of 
Victorian science has been a topic of recent interest, as seen in the 
works of Grace Moore (2004), Ralph Parfect (2005) and Julia Reid 
(2006). Whilst Stevenson’s texts have been associated with 
medicine, psychology, sociology, biology, vivisection and 
degeneration, little attention has been given to Stevenson’s 
representations of eugenics in his works, a surprising neglect 
considering Stevenson’s knowledge of Galton’s works. Given this 
absence of a eugenic interpretation, I would like to propose such a 
reading of Jekyll and Hyde, which suggests a moral and physical 
decline in England whilst simultaneously indicating the dangers in 
eugenic thinking. This interpretation allows for a reconsideration of 
eugenics’ early cultural impact.   



 

8B. Film Screening: Sunshine 
Brian Cox 
University of Manchester, UK 
* David Kirby 
University of Manchester, UK 
 

A special public screening of Manchester native Danny Boyle’s film 
Sunshine (2007). Followed by a question-and-answer session with Dr 
Brian Cox, scientific consultant on the film and Research Fellow in 
the High Energy Physics Group at the University of Manchester. 

Sunshine has been described as a “gripping philosophical disaster 
movie in space” and represents the best recent work in the British 
science fiction tradition. It should prove to be an enjoyable event as 
Dr Cox educates us about science facts in this science fiction. 

9A. Science and the state: Cold War contexts 
Alexandros Oikonomou 
Imperial College London, UK 
Scientists and defence in twentieth-century Britain: the career 
of Sir William Cook 

Sir Solly Zuckerman is without doubt the best known science 
adviser in post-war Britain. His influence in the defence field is 
particularly highlighted. Yet, the hardly-known Sir William Cook is 
strikingly absent.  

This paper will argue that there are a number of defence science 
advisers in post-war UK who are neglected in the historiography, 
the most important of which is Sir William Cook, who was a 
defence scientist from the early 1920s and, after a career in 
managing large technological projects, including the building of the 
British hydrogen bomb, ended up as a scientific adviser to the 
Ministry of Defence in 1964. The paper will give a brief description 
of Cook’s career in government and stress his important and even 
crucial influence in some of Britain’s more important policy 
decisions in the defence field, including the acquisition of the 
Polaris nuclear submarines and the Chevaline programme. At the 
same time it will contrast Cook’s contribution and significance with 
that of the more well known Sir Solly Zuckerman, showing that 
although the latter was a very influential figure in the field of 
defence, Cook was equally crucial and in some cases even more so, 
both as an individual adviser and as a representative of a strong 
technocratic culture within the British government. Lastly it will 
reflect, in the context of new understandings of post-war British 
science, as to why one is famous and the other not. 

Tal Bolton 
University of Kent, UK 
Psychology and the search for the ideal volunteer in British 
chemical warfare research on service personnel, 1959-1961 

Between 1959 and 1966, three psychological studies of the 
‘personality and intelligence’ of service personnel, who attended the 
Chemical Defence Experimental Establishment, Porton Down, as 
human subjects for chemical warfare related experiments, were 
conducted. These studies provide a valuable insight into the 
application of psychology in the post-war period, whereby group 
psychology sought to make individuals calculable and thus 
comparable to each other and the wider population.  

With the end of National Service, the number of volunteers that 
attended Porton had declined considerably. It was hoped that 
psychology could alleviate the problem through the construction of 
a psychological profile of the ideal volunteer type. However, the 
studies failed to yield fruitful results, finding that many of the 
volunteers assessed were ‘neurotic’, and that there were no ‘right 
types’ among service personnel to target. Yet all was not lost, the 
data derived from these studies exposed the volunteers’ motives for 
attending and fed directly into the production of subsequent 
recruitment material.  

Drawing upon War Office reports of these studies, this paper will 
examine and discuss the specific difficulties encountered in the use 
of service personnel as human subjects and how Porton attempted 

to use psychology to alleviate them. What is equally fascinating is 
how the information gathered from the studies, such as financial, 
altruistic or other motives for volunteering, was purposefully 
utilised in the construction of a recruitment film that Porton 
produced around 1967.  

Jonathan Aylen 
University of Manchester, UK 
“Bloodhound on my trail”: Ferranti’s adaptation of military 
hardware to the process control computer 

Ferranti’s conversion of the Bloodhound guided weapons computer 
to factory automation has been described as one of the Cold War 
era’s “most celebrated adaptations of a military technology to 
civilian use, because… [it] established the basis of a business which 
expanded rapidly over the following twenty years.” 

This paper shows development by Ferranti of the Argus process 
control computer from a cold-war guided missile system is not a 
simple tale of defence “spin-out”: Rather it is a complex story of re-
use of existing technologies.  Much of this technology was 
developed on a “civilian” trajectory.  It is not so much the 
technology, but the organization of the firm itself that was distorted 
by defence procurement.  Ferranti was forced to learn how to 
adapt, market, sell and support a product in civilian markets.  The 
Argus computer had its origins in defence, but managerial learning, 
technical R&D and software development by the Automation 
Systems division was the main contributor to its eventual 
commercial success.   

Lethality of the original guided weapon was never in doubt. But, the 
technology management of a Manchester based defence contractor 
trying to diversify was an issue. 

Katrina Dean 
British Library, UK 
Simon Naylor 
University of Exeter, UK 
Martin Siegert 
University of Edinburgh, UK 
Simone Turchetti 
University of Bristol, UK 
Antarctic scientific exploration and the Cold War 

In 1961, the Antarctic Treaty (AT) entered into force. In the eight 
of the Cold War, the AT ratification envisaged the idea of a 
continent that was put outside the confrontation between 
superpowers. It did not have military or nuclear installations, and 
each country could virtually perform inspections on another 
country’s bases. Science would be the only pursuit of Antarctic 
colonies. And logistical support of science became the only 
legitimate military activity in Antarctica. 

But was it really the case that the Cold War did not enter Antarctic 
geopolitics? Or the new treaty simply translated the confrontation 
between superpowers into the scientific exploration of Antarctica? 

This paper promotes an appraisal of the relationship between the 
scientific exploration of Antarctica and the Cold War by examining 
the existing literature on the subject and discussing the content of 
new archive material. 

9B. Bonding mechanisms: communities and 
research schools in chemistry and 
embryology 
Geoff Rayner-Canham and Marelene Rayner-Canham 
Sir Wilfred Grenfell College, Newfoundland, Canada 
The pioneer British women chemists: a forgotten generation 

The British women chemists of the 1880 to 1920 period have 
always been invisible.  Yet these were the women who forced open 
the doors for those who followed.  When the first cohorts of 
women entered university, they often had to suffer the hostility of 
many of the male students−and this was especially true in 
chemistry.  Even upon graduation, barriers had to be contested, for 
example, women chemists had to fight for 40 years for admission to 
the Chemical Society.  A significant number of the women 



 

proceeded into successful chemical careers, including some who 
provided the backbone of academic chemistry departments during 
the first half of the twentieth century.  Also, in the First World War, 
women chemists played an important role in the manufacture of 
crucial fine chemicals.  We will describe, often using contemporary 
quotes, the life and work of some of these women who truly 
devoted their lives to chemistry. 

Martha Harris 
University of Toronto, Canada 
Emergence of a chemical physicist: Pauling and a community 
on the verge 

In 1939, American chemist Linus Pauling published the now classic 
text in chemical physics, The Nature of the Chemical Bond, the 
culmination of more than a decade’s research into structural 
chemistry and valence bond theory. The formative research for this 
work developed from 1927-1931, when Pauling returned from a 
postdoctoral research year in quantum mechanics in Munich to 
begin his career as Professor of Theoretical Chemistry at Caltech. 
During this period, as one of the few American chemists skilled in 
the new chemical applications of wave mechanics, Pauling 
developed a program combining these applications with 
experimental understanding of chemical structures and valence 
bonding. Within two years of his Caltech appointment, Pauling 
received a series of unsolicited offers for faculty positions and guest 
appointments from major American universities due to physical and 
chemical interest in his research. A new study of Pauling’s 
correspondence in this period with contemporaries at Harvard, 
M.I.T., Berkeley and Caltech, reveals a fragmented physico-
chemical community on the verge of disciplinary change to a new 
chemical physics. These offers, and the contacts Pauling formed 
within the burgeoning chemical physics community, show that his 
chemical bond research presented both a challenge to the older, 
early twentieth-century disciplinary framework of physical 
chemistry, and an opportunity to build new disciplinary ties with 
physicists and chemists who now recognized the value of 
combining theoretical physics and theoretical chemistry. 

Rony Armon 
Bar Ilan University, Israel 
The chemical embryology of Joseph Needham: a biography of 
a scientific failure 

In the years 1920-1940 the Cambridge biochemist Joseph Needham 
(1900-1995) established an ambitious research program. Chemical 
Embryology was aimed at applying biochemical techniques in the 
study of embryonic development. The new research school had all 
the resources needed to become an established discipline. His 
founder held a coveted position in a leading European university. 
His theories supplied experimental opportunities to a host of fellow 
biochemists whose experimental results were published in dozens 
of papers in leading scientific journals. Needham’s encyclopedic 
books on the topic gained his program international recognition.  

However, when Needham left biochemical research in the early 
1940s his research school faded. His theories practically vanished 
from the discourse of the developmental research community. His 
studies were only mentioned by few of his students and 
collaborators. Most of them became significant figures in 
embryological and biochemical research, but neither continued on 
the experimental course that Needham had pioneered. Needham’s 
program failed despite being a successful paradigm, sustained by a 
diversity of critical talents.  

Neither its theoretical content, nor its institutional context, can 
explain the disappearance of Chemical Embryology. Needham 
failed since the biological aims of his discipline could not be 
accomplished by its chemical means. By understanding scientific 
failures, we can gain better understanding of the nature of scientific 
success and the establishment of new scientific research programs 
and paradigms. Scientific theories only succeed when they are 
framed within the instrumental borders of a research community. 
When these are breached, even imaginative explorers such as 
Needham reach scientific dead ends.  

Helen Blackman  
University of Cardiff, UK 
‘The time has come when this old embryology should be 
revivified’: The Cambridge school of zoology in the early 
twentieth century 

From the 1870s Cambridge zoology rose to a position of 
international prominence. The school there specialised in 
evolutionary embryology yet despite its success, by the early 1900s 
it had changed almost beyond recognition. Those who studied 
zoology, many of whom retained a grounding in embryology, 
became experts in new fields, including heredity. Many of them 
took up careers in medicine, often travelling across the empire, and 
forming makeshift laboratories on the way. A handful sought to 
make morphology and embryology experimental. The Great War 
interrupted this work and the school in this period is best 
represented by a group of four embryologists who attempted to 
publish a multi-volume textbook of embryology for medical 
students. J.G. Kerr, Richard Assheton, E.W. MacBride and Walter 
Heape met with the renowned science publisher Macmillan at the 
Savile, a gentleman’s club well known in scientific circles. The 
project proved to be the school’s swan song. Heape wanted to see 
an older morphological embryology revivified, but the book did not 
sell well and the project finished early. This paper explores the 
reasons behind the group’s attempts to publish and their eventual 
failure. 

9C. Poisonous perspectives 
Sylvia A Pamboukian 
Robert Morris University, Pittsburgh, USA 
Wife, mother, murderess: the female poisoner in Victorian 
England  

Just as Florence Nightingale’s ideal nurse was capturing the 
imagination, Britain found itself awash in accidental and deliberate 
poisonings by maids, wives and mothers. For example, newspapers 
and periodicals reported on notorious murderesses such as 
Madeleine Smith, who, in 1857, was charged with murder by 
arsenic-laced chocolate and was acquitted with a verdict of ‘not 
proven.’ Such high-profile poisonings later became sources for 
popular sensation novels such as Wilkie Collins’ The Woman in White 
(1859) and Armadale (1866). Medical journals discussed poisoning 
by household remedies; for example, Daffy’s elixir and Godfrey’s 
cordial (containing laudanum) were used by nurses to quiet fussy 
babies, by mothers to treat illness and, sometimes, by girls to kill 
unwanted infants. Why were poisonings so common? Why were the 
Victorians so fascinated with domestic poisonings? How can we 
reconcile the image of the angelic nurse with the female poisoner? 

This paper will address these questions by examining the circulation 
of female poisoner narratives through periodicals, newspapers, 
novels, and Parliamentary papers, especially the 1851 Arsenic Act 
and 1857 Poisons Act. At best, these documents portray the female 
poisoner as an inept housekeeper, who mistakenly adds arsenic 
instead of sugar to the coffee. At worst, she is a dark parody of 
Nightingale’s ideal, selfish and willful rather than obedient and self-
sacrificing. Ironically, these narratives reinforce Nightingale’s ideal 
by displaying the dangers of willful, selfish or merely unsupervised 
women handling food and medicines. On the other hand, these 
narratives offer female readers excitement and pleasure, thereby 
undermining the selfless ideal. In either case, the female poisoner 
offers us, as scholars, insight into the dynamic and resilient 
relationship between everyday practices and ideology. 

Andrew Mangham  
University of Reading, UK 
Victorian periodicals and the narrative of secret poisoning 

In the nineteenth century, the fear of ‘secret poisoning’ contributed 
to what Foucault terms a ‘society of surveillance’. Because 
poisoning was a silent, yet deadly, form of murder, it was seen to be 
a possibility in every household and, as such, legitimised traditional 
views that certain individuals (women, the poor, and foreigners 
especially) needed to be watched, excluded and/or controlled. As 
with issues surrounding disease, some Victorians turned real 
anxieties into ideologically-supporting principles. 



 

As with many national obsessions, toxicological ideas threaded their 
way through a wide range of texts and disciplines at mid century. 
Legal, scientific, and literary writers, in particular, shared a common 
vocabulary relating to the concept of criminal poisoning. The 
former two responded to what they saw as a dramatic increase in 
the number of actual murders committed using poison. Fiction 
writers drew on such concerns in order to construct and market 
stories that seemed to confirm the period’s worst fears. Yet, 
because they were writing for a different genre, with its own unique 
demands and concerns, writers of fiction highlighted key problems 
with the image of secret poisoning. Ideas changed when they were 
moved from one discipline to another; cracks were shown, 
shortcomings highlighted, and ideologies exposed. 

I argue that the Victorian periodical is crucial to understanding the 
complex history of the period’s poisoning panic. In the popular 
family magazine, fiction was printed alongside non-fictional articles 
by scientists, lawyers, philosophers, and others. Editors would 
ensure fluidity between contributions by both asking novelists to 
respond to current events and using non-fiction as a means of 
elucidating key fictional episodes. The periodical was thus a 
fascinating forum where different voices, from different disciplines, 
came together and interacted. Concentrating on the serialisation of 
William Harrison Ainsworth’s Auriol, or the Elixir of Life in 
Ainsworth’s Magazine and Albert Smith’s The Marchioness of Brinvilliers 
in Bentley’s, I argue that, when studied in their original context, such 
narratives are crucial to modern understandings of how the 
poisoning panic operated within a powerful, yet inconsistent, 
ideological culture. 

* Ian Burney 
University of Manchester, UK 
Poison, detection and the Victorian imagination 

Criminal poisoning exercised a peculiar hold on the Victorian 
popular and scientific imagination.  Statistically negligible as a 
means of criminal homicide, poison nonetheless figured 
prominently across a wide range of Victorian texts: literary, 
historical, legal and medico-legal, and journalistic.  Described as 
“the Crime of the Age” and “peculiarly the crime of civilization”, 
such texts drew on a common set of parallels between the 
properties of poison on the one hand, and the defining attributes of 
their society on the other.  In these accounts Britain stood as the 
quintessential liberal bourgeois society, one whose prosperity 
derived from a disciplined collection of rational and calculating 
individuals acting upon one another in vast, anonymous urban and 
commercial networks.  These were precisely the qualities readily 
attributed to poison as an instrument of crime.  Unlike weapons 
such as the bludgeon or the knife, for a start, poison could do its 
work from a distance, anonymously.  As poison was thought to 
leave no marks directly accessible to the eye, its victims were often 
seen as characteristically “modern” in presenting inscrutable 
appearances masking interior truths recoverable only by expert 
intervention.  Poison was furthermore cast as the quintessential 
agent of a prosaic and material age, one whose primal urges such as 
passion or revenge had been subordinated to market discipline, a 
mere “commercial transaction”.  Finally, the scientific character of 
the age seemed to make poison a peculiarly appropriate instrument 
for the modern criminal.  This paper will explore the web of 
associations linking poison and civilization, showing how, in the 
interchange between a diverse range of sources, poison emerged as 
a collective product, one that, for the cultural historian, provides 
important insight into the intertwined workings of the Victorian 
popular and scientific imagination.  

Bettina Wahrig 
Technical University of Braunschweig, Germany 
Writing on poisons: German medical and pharmaceutical 
literature on poisoning cases 

This paper will examine the role of case reports on poisoning in 
German pharmaceutical and medical journals between circa 1820 
and 1880. There will be some high-profile cases, like the one of 
Gesche Gottfried in Bremen (1828-31) and of Edme Samuel 
Castaing (Paris 1823), but also a number of cases that have long 
been forgotten, like that of a family in Thuringia who were 
poisoned by dumplings containing arsenic. In 19th century, 

German forensic medicine was commonly regarded as well 
institutionalized and advanced with respect to its authority in court 
and its scientific methods. One of the reasons for this was that 
since the 1532 Criminal Law, material proofs played a considerable 
role in criminal court cases. 

On the other hand, the development of new analytical methods and 
new standards concerning the definition of reliable proofs 
produced new insecurities. Traditional proof methods came to be 
regarded as insecure, and new ones were often contested (Burney 
2006).  These insecurities also affected the status of the medical and 
chemical expert himself. In the case of Gesche Gottfried, for 
example, who had poisoned fifteen persons including her husband, 
mother and children, the question arose why the physicians 
attending to the victims had never had any suspicions before she 
was arrested in 1828. In the case of Edme Castaing, German 
physicians criticised the way French courts created evidence against 
the suspect. The judge of instruction pointed out Castaing’s 
toxicological knowledge which he had acquired while studying 
medicine. Some German physicians were outraged because they felt 
that this was casting a shadow of suspicion on the whole medical 
profession. 

The advancement of medical knowledge produced one other 
substantial insecurity. Instead of establishing secure dose/effect-
relationships, the growing amount of case studies brought forward 
an astonishing variability regarding individual sensitivity to certain 
poisons. How could poisons be defined at all. In the case of arsenic, 
the picture was also blurred by the discovery that in some isolated 
Alpine villages, certain individuals had taken a habit of eating small 
amounts of arsenic as a fortifying remedy. 

10A. Science and the state: nationality, 
community and policy 
Christoph Laucht 
University of Liverpool, UK 
‘Forgotten pioneers of the atomic frontier’: German-speaking 
émigré nuclear scientists and the making of the atom bomb at 
Los Alamos during the Second World War 

In popular memory the creation of the atom bomb at the secret 
laboratory at Los Alamos, New Mexico, USA, has commonly been 
accepted as an episode of American history and even been linked to 
the Frontier experience as, for example, in Roland Joffe’s film The 
Shadow Makers (1989). This portrayal of early atomic history has 
constantly ignored the numerous contributions by international 
scientists, in particular those from German-speaking émigré 
backgrounds. By examining the parts played by such ‘forgotten 
pioneers’ like Hans Bethe, Felix Bloch, Otto Frisch, Klaus Fuchs, 
Rudolf Peierls, Edward Teller or Victor Weisskopf at the ‘ atomic 
Frontier town’ of Los Alamos, my paper aims at closing a gap in 
the research on the making of the atom bomb.  

This paper is divided into three sections. The first section provides 
a brief overview of the forced-migration of atomic scientists from 
Nazi-controlled parts of Europe and delineates the history and 
significance of the place, Los Alamos. The second part deals with 
the scientific dimension of the German-speaking émigré atomic 
scientists’ contributions to the manufacture of the atom bomb. The 
final section treats the émigrés’ cultural experiences, in particular 
how the German-speaking émigré scientists confronted, and were 
affected by, the culture of security that pervaded almost every 
aspect of Los Alamosans’ private and professional lives.  

Arjan van Rooij 
Eindhoven University of Technology, Netherlands 
Government and research: TNO in the twentieth century 

This paper investigates the development of the Dutch organisation 
for applied research TNO. Established in 1930, TNO is a semi-
public research institute that is partly funded through government 
subsidies and partly through contract research. The case of TNO 
offers an opportunity to explore the role of government in the 
management of a research institute. This paper argues that there is a 
strong continuity in the extent to which government directs 
research to serve the needs of society and industry. Government 



 

put its research institutes at arm’s length only in the period between 
1945 and 1970. 

Several studies on research institutes like TNO have been published 
in the late 1970s and in the last fifteen years or so but they are 
flawed in two respects. Firstly, these studies seem heavily influenced 
by contemporary concerns. In the 1970s research in government 
institutes, industry and universities alike were confronted with 
budget cuts and pressure to make research more relevant to its 
sponsors. In the last two decades, relevant research in universities 
and government laboratories has increasingly come to mean 
research funded and/ or steered by (the perceived interests of) 
companies.  Secondly, only a short time period is analyzed and the 
period 1945-1970 is avoided. This is unfortunate as it becomes 
impossible to analyze the distorting perspective of that period. 
Consequently, government intervention seems an invention of the 
1970s while it was an invention of the period before the Second 
World War. 

Jeff Hughes 
University of Manchester, UK 
A new Jerusalem for postwar science?  The rise and demise of 
the South Bank ‘Science Centre,’ 1944-1960 

In 1948, Clement Attlee’s Labour government announced an 
ambitious plan to build a large ‘Science Centre’ in London.  The 
complex would house the Department of Scientific and Industrial 
Research and the other government research councils, the Patent 
Office and Library, the new national Research Development 
Corporation, and the Royal Society and numerous other scientific 
societies.  It was intended to recognise the crucial role of science in 
postwar Britain and lend prestige to British science in the eyes of 
the world.  Herbert Morrison, Lord President of the Council, wrote 
to Aneurin Bevan of the need to “bring science out of the 
backroom by giving it a site appropriate to the burdens we are 
laying on it.  We cannot hope to go ahead as a modern scientific 
nation if we do not give our scientists the tools to do their job and 
if we keep them huddled away in old-fashioned slum properties 
scattered all over London.” 

After much discussion, a site was chosen on the South Bank of the 
Thames, near that planned for the 1951 Festival of Britain.   While 
the Royal Society and other scientific organisations welcomed the 
plans, there was hostility from some within the scientific 
establishment who feared too close an identification with state 
scientific institutions and state dirigisme.  As this controversy 
played out, the election of a Conservative government in 1951 
changed priorities for the project, and it began to drift.   Though 
discussions dragged on, by 1957 the plan was “indefinitely 
postponed.” 

In this paper, I trace the rise and demise of the Science Centre 
scheme.  The twists and turns of the story reveal a great deal about 
the relationships between science and the postwar British state – 
the crucial role of science-minded civil servants and scientific 
administrators, the complex relationships between political and 
scientific ideologies, the power of the Treasury in making science 
policy, and the consequences of dispute within both government 
and the elite scientific establishment about the proper relationship 
between science and the state.  In the end, I suggest that this case 
demonstrates a curious inversion of our expectations: a political 
determination to promote British science was stymied by a few 
reactionary but influential scientists who seem to have acted to 
undermine the wider interests of the scientific community. 

10B. Animals behaving badly 
The ways in which society conceives of, and treats, animals has 
recently become a popular area of academic enquiry; within this, 
dovetailing with work on material practice, is literature that the 
ways in which knowledge is constituted and culturally mediated by 
examining scientists’ use of animals.  

Our aim is to enrich this literature by using the problematic 
category of the misbehaving animal as a window onto the formulation 
of material practices, and the reconstruction of broader cultural 
anxieties. In each of the papers, our animal subjects misbehave in 

ways that offered a window onto understanding, and correcting, 
specific human behaviours; attempts to discipline the aberrant 
animals in question were thus politically charged.  

The three case studies presented focus upon mad dogs, suicidal 
lemmings and unsociable mice, and lay emphasis on how 
understandings of these pathological behaviours were not only 
culturally mediated – but offered practical consequences for pet 
ownership, urban planning, and management of laboratory animals 
at various points in British history. 

* Neil Pemberton and Michael Worboys 
University of Manchester, UK 
Mad dogs and Tories in late Victorian England 

This paper deals with the mad dogs of the late Victorian period, 
and the drive to eradicate them from Britain once and for all from 
Britain in the 1890s. This paper argues that in late Victorian 
England rabies became seen as a disease of domestication. 
Reformers, politicians, doctors, and veterinarians believed that pet 
keeping had not only domesticated the dog, but that it had also 
brought the threat of rabies closer to human beings. Fears about 
the dark side of petkeeping were, of course, wide-ranging and were 
shaped by gendered and classed assumptions: most notably the idea 
that middle-class women over-indulged their pets, while the 
working-class were uncaring and aggressive owners. This paper will 
examine how these social and cultural concerns coalesced with a 
broadening consensus in political, medical, and veterinary circles by 
the 1890s, when rabies was defined as a highly contagious animal 
disease that was best stamped out, as other ‘animal plagues’ had 
been dealt with. We then go on to demonstrate how officials 
pursued a ‘stamping out’ policy amidst wide criticism, and argue 
that this took on peculiar and wider significances. Indeed, pursued 
against a background of social and political conflict in the 1890s, 
stamping out symbolised the need to unify the country against 
internal heterogenous threats; for one thing, it lent support to the 
wider social imperialist project of Tory Unionists. Similarly, this 
paper will contextualise critics of stamping out within the broader 
political, social and cultural contexts. In the final part of the paper, 
we will tentatively analyse how these tensions inflected and 
reasonated in Doyle’s Hound of the Baskervilles and gave the story 
a notoriety that is lost to us in a rabies-free twenty-first century 
Britain. 

Ed Ramsden 
London School of Economics, UK 
Duncan Wilson 
University of Manchester, UK 
The ecology of self-destruction: from the ‘suicidal’ lemming 
to the ‘stressed’ vole 

The causes of apparently self-destructive behaviour among animals 
has long been the subject of intense debate, not only in biology, but 
among the social and medical sciences and within the popular press. 
On the heels of Durkheim’s seminal Suicide, and spurred by 
Darwin’s theory of natural selection, the questions raised by animal 
‘suicides’ were keenly debated from the late nineteenth century 
onward; notably, their inference for understanding human suicides 
was clear, and often explicit. As anecdotes grew in the medical and 
popular press, reported cases of mass-suicide in lemming 
populations soon caught scientific attention. Inspired by reports of 
lemming suicide the population ecologist Charles Elton instigated a 
series of studies into rodent population dynamics at the Bureau of 
Animal Population at Oxford in the 1920s. These studies developed 
from field studies of arctic population cycles, to controlled 
laboratory experiments in crowding among rodents in Britain. With 
the development of this research came alternative explanations, 
ranging from Malthusian models of population “explosions” and 
“crashes”, to arguments that all species were capable of limiting 
their own population density without destroying essential resources. 
One of the most influential arguments developed by Dennis Chitty 
at the Bureau in the postwar era, was that stress from 
overcrowding, while pathological to some individuals, functioned as 
an adaptive mechanism. The paper will explore how these shifting 
explanations for behavioral pathologies among animals mirrored 
shifting concerns over human population problems: from analogies 
made between lemming cycles to the rise and fall of civilizations, to 



 

a growing concern with managing the urban environment to reduce 
stress related illnesses and social problems. 

Robert Kirk 
University of Manchester, UK 
Thermometers with temperaments: struggles with the social 
laboratory animal 

This paper will examine the work of the pharmacologist and 
ethologist Michael Alexander Robin Chance (1915-2000) and his 
struggle to control the sociability of laboratory animals.  

Working as a pharmacologist Chance required his laboratory mice 
to remain physiologically uniform in order that they could serve as 
reliable experimental tools. Chance’s background in ethology made 
him ideally placed to approach the problem of standardizing 
laboratory animals from a unique environmental position, an 
approach he named ‘bionomics’. By observing the behaviour and 
needs of animals in their ‘natural’ environment bionomics sought to 
develop techniques of management to efficiently utilize animals. 
This was a thoroughly utilitarian approach to managing animals, 
understood in the instrumental sense of the term. 

At the same time, bionomics was characterised by a utilitarian 
concern in the moral sense of the word. Constructing animal 
variation as a behavioural problem led to engaging with the animal 
on a social level. Consequently, stabilizing the physiology of the 
animal necessitated stabilizing the social environment that the 
animal inhabited. Rather than a ‘standard’ laboratory animal Chance 
sought instead to construct a cooperative animal, and to do so 
insisted that the welfare of laboratory animals had to promoted. 
Accordingly, practices to maintain an efficient and useful laboratory 
animal became conflated with the promotion of the animals’ 
welfare. In this way cultural values entered the laboratory creating 
what could be termed a ‘moral economy’ which governed the 
behaviour of both animal and experimenter. 

10C. Spaces of technology 
Mark Schneider  
Virginia Tech, USA 
Techniques of stereotomy at the stone amphitheatres of the 
Roman Empire 

Roman amphitheaters beyond the Italian peninsula, at sites as 
diverse as Arles and Perge (Pamphylia), were sometimes 
constructed in cut stone rather than brick because of the regional 
availability of the material and the skills of local craftsmen. It is not 
generally recognized that, in such cases, the polycentric oval plan of 
the amphitheater, together with the vaults supporting its seating and 
ambulatories, created unique stonecutting problems requiring 
special skills not yet discussed in any detail in the literature. 
Adopting a strategy developed by the nineteenth century English 
architect Robert Willis to study the stereotomy of Gothic 
cathedrals, this paper uses on-site investigations and restoration 
documentation to aid in determining how the Roman builders 
handled these stonecutting problems.  

In the final stages of its development, stereotomy, a precursor to 
descriptive geometry, became a highly specialized system of 
geometrical projection enabling masons to draw the true shapes of 
vault-stones (voussoirs) with complex, oblique surfaces, On the 
basis of templates made from such drawings, voussoirs could be 
pre-cut to fit accurately into place upon assembly. Stereotomy did 
not, however, begin as a graphic technique but rather progressed 
gradually from trial-and-error cutting through a long pre-graphic 
phase in which a few specialized techniques, tools and measuring 
devices enabled masons to solve some surprisingly difficult 
problems. One of these techniques known as ravalement , in which 
stones were partly cut after placing, was instrumental in facilitating 
work on the stone amphitheaters at Arles, Nimes, and Perge. This 
and other stereotomic techniques will be explained with the aid of 
drawings, on-site photographs and models.  

Marionne Cronin 
National Air and Space Museum, Washington DC, USA 
Into the wilds: American aircraft in the Canadian North, 1927-
1937 

Drawing on recent work in the geography of science, this paper 
addresses the interaction of technology and geography.  During the 
interwar years, Canadian prospectors and mining developers were 
busily engaged in pushing back the country’s northern frontiers and 
opening the wild reaches of the Canadian Shield.  Vital to this 
exploration, aircraft played an indispensable role in supporting 
these activities and the interaction between aircraft and the north 
produced a new form of aviation: bush flying.  In the beginning, 
airlines relied heavily on foreign-designed and foreign-built aircraft, 
originally intended for purposes other than wilderness transport.  
By 1937, however, Canadian aviators were able to select Canadian-
designed and built aircraft conceived specifically for this work.  The 
Canadian bush plane that emerged was a product of the ongoing 
interaction between technology and place and would go on to 
become a defining symbol of the Canadian north.  Delving into the 
process of indigenisation that ultimately produced the Canadian 
bush plane reveals how the Canadian context, particularly the 
Canadian Shield’s geography, engaged with the aircraft’s designs.   

However, prior to the Canadian bush plane’s emergence, two of the 
most successful bush aircraft were designed by American firms, 
Fairchild and Bellanca.  This phenomenon raises the questions: how 
do technologies move from one place to another, and how is the 
new environment incorporated into the technology?  In order to 
address these issues, this paper will examine the history of these 
aircraft, the considerations behind the inclusion of features that 
made the aircraft so adaptable to the Canadian market, and the 
responses of American designers to the use-conditions of the 
Canadian north.  Investigating the decision of American aircraft 
manufacturers to produce aircraft for Canadian use will allow us to 
examine how technologies move from sites of production to 
radically different sites of consumption, thereby providing further 
insight into the place of local context and geography in the history 
of technology. 

Massimo Mazzotti  
University of Exeter, UK 
Producing Olivetti Style: technology, space and organization 
at Olivetti, 1945-60 

Olivetti products in the 1950s were characterized by an exceptional 
attention to design. The term “Olivetti style” was soon coined to 
identify the distinctive design of Olivetti machines, which was 
based upon precise ergonomic and esthetic principles. The message 
was clear: there was “another way” of typing and calculating, one 
best symbolized by adverts in which flowers sprung out from 
Olivetti machines. 

In this paper I explore the design and production process at 
Olivetti in the postwar period in the attempt to capture its broader 
cultural meaning. I shall try first to identify the key-meanings that 
were routinely attached to the notion of Olivetti style – a term that 
came to epitomize technological cool in the late 1950s. I shall then 
show how considerations about the stylishness of the products 
should be integrated with an understanding of the particular design 
and production process adopted by Olivetti. To this extent I shall 
focus upon images and footage of Olivetti machines and assembly 
lines. Focusing upon producing technologies in the factories - 
especially the use of space, the man-machine interaction, and the 
micro-organization of the assembly line - shall prove pivotal to 
enrich our understanding of the priority of design at Olivetti, and to 
bring to the surface its social and political dimension. 


